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Forewordto the December 2015 edition

LG Aa Yeé LJX SFadaNB (2 AYyiNRRdzOS (GKS dzLJRIF SR WDdzA
LI ad FFFSOGA2yLGSte 1y26y (2 0eInitadKiNgdddK SNB | & (K
Association of SonographefidKASyvas set up to support sonographers, provide advice and

practice guidance and ultimately get sonography recognised as a profession in its owT dghts

day the latter still remains a challengdbwever, since the last edition of the Guidelines was

produced in 2008, UKAS has merged with SCOR, so, while UKAS no longer exists, its legacy lives on in
this revised documentt is a testament to the quality of the original Guidelines that someisast

are relatively unchangedhe advice is as equally sound and relevant today as it was

then. Guidelineshowever, need to keep in step with evolving technology, changes in practice and
professional progressiotfor this reason, it was decided to prodube revised version as a web

based document that can be regularly updated, amended and expanded as and when required.

As with all previous editions, these Guidelines are not designed to be prescriptive but to inform good
practice.May they continue to be sed in departments across the United Kingdom for years to
come.

Wendy Williams

Member, Ultrasound Advisory Group, Society and College of Radiographers.
Former UKAS committee member

December 2015

Rationale and Terminology used within the document

These current Guidelines are a collaboration between the Society and College of Radiographers
(SCoR) and the British Medical Ultrasound Society (BMU&Yormat of a welbased document
provides easier access to relevant sections and hyperlinks, whdgtiad) for annual updatessome

links within the Guidelines are to members only SCoR or BMUS content and may require additional
log-on.

The document has been written to complement the 2014 joint document by the Royal College of
Radiologists (RCR)aacK S { 2 OASG& | yR [/ 2f f SS8dagiFforthe RA 2 I NI LIK S
Provision of an Ultrasound Servételt provides guidance on topics that were not included in the

joint RCR/SCoR Stamda document and provides further detailed advice on some areas of practice

that were.

¢tKSNBE Oly 06S 2@0SNIIFLI 0SG6SSy GKS GSN¥a W{ilyRINR
confusion. For the purposes of this document, the definitions @sedhe same as those in the

2014 Royal College of Radiologists (RCR) and Society and College of Radiographers (SCoR)

document.

Standard

W required or agreed level of quality or attaient. A standard is a way of ensuring optimum

levels of care or service delivery. Standards promote the likelihood of an ultrasound

examination being delivered safely and effectively, are clear about what needs to be done to
comply, are informedbyan &Sy OS o6l aS FyR I NE ST¥FSOGA@gSte Y

Guideline
Wi FASYSNIf Nz ST LINAYOALX S 2NJ LIASOS 2F I ROAOS
ultrasound examinations should be performed and are based on best available evidence.

6
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They help ultrasound practitioners in their work but theyndoreplace their kowledge and
altiattaq

Protocot
An agreement, preferably based on research, between practitioners to ensure the delivery of
high quality standardised ultrasound examinations.

These Guidelines, which are not prescriptive, are made available to be used as recommendations for
322R LN} OGAOS® { Ay OS G#delindgs foNdiofessiailtzoNokiayPiadtigey 2 F
in 1993, service provision, technology and patient expectations in medical ultrasound have been
transformed. The examinatiespecific section, includghguidelines and common clinical scenarios

(ref: section 4 has been compiled by the British Medical Ultrasound Society Professional Standards
team and is presented as examples of best practice. They have been inabuithed departments

can use them as a basis to generate their own departmental examination protocols when there are
no nationally agreed ones available. There are also sections giving general guidance and advice,
including reporting and audit. Hyperlinkave been extensively used within the text to give access

to the many relevant documents already published on a wide range of topics by organisations other
than the SCoR and BMUS.

IMPORTANTThese guidelines do not and cannot cover all elements ailtassound
examination and, in addition, ultrasound practitioners are advised to access standard tex
documents and research in order to fully inform local departmental protocols and procedi

There are no guidelines included for obstetric ultrasound within these Guidelines. Practitioners are
referred to publications from other sources such as the national fetal anomaly screening
programmes, the Royal College of Obstetricians and Gynaecol(RGBG) (especially their

Greentop Guidelines), National Institute for Health and Care Excellence (NICE), the Fetal Medicine
Foundation (FMF), Association of Early Pregnancy Units (AEPU), British Society of Gynaecological
Imaging (BSGI), and the Internat@iBociety of Ultrasound in Obstetrics and Gynaecology (ISUOG).

The termpatient has been used throughout the document in preference to other terms such as
clientor service user.

Several professional titles are used by those who practice ultrasound and this can lead to
considerable confusion. The temtrasound practitioners used throughout this document when
appropriate to do so. This is consistent with use of this term withén2014 RCR/SCoR document
Yl yRINRE FT2N KS LINE & iwhkich sgs the defiditign: dzf (0 NJ & 2 dzy R

ax

Ultrasound Practitioner

W healthcare professional who holds recognisedlifjcations in medical ultrasound and is

able to competently perforraltrasound examinations fallingithin their personal scope of
practice. The professional background of ultrasound practitioners can be very varied and will
include radiologists, radiogphers, sonographers, midwives, physiotherapisibstetricians

and clinical scientis€®

A definition of¥ & 2 y 2 3 tNat isJis&INzonnection with thieublic Voluntary Register of
Sonographers (PVR#hich is administeed by the SCoRan be found irSection 1This definition

7
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makes a distinction between thosdtrasound practitionersvho are registered with the General
Medical Council (GMC) and those who are not. These Guidelines will be of relevance to all, hence the
dza S 2 F itisBdzyiFS NINNJYdhereveApdsgilBeN.

Occag y I f £ & (KS (uSddIvhisdeamisSdafined fithi the\Glossary of the 2014
RCR/SCoR Standards for the Provision of an Ultrasound Service docasnent

W generic term used for someone who uses ultras@guipment. It does not imply that they hold
recognised ultrasound qualifications as would an ultrasound practit®ner

It is the nature of any document whether published in a traditional format olimathat it can very
quickly become out of date. It is the intention of B and the SCoR that this document will be
regularly updated but it is the responsibility of the ultrasound practitioner to ensure that they
research and apply the most up to date evidence in association with the contents of this document.
At the time ofpublication Revision 4, December 2019), lajperlinks have been checked and are
complete. Please report any broken links to the following contact addresses:
https://www.sor.org/contactus  or https://www.bmus.org/contactus/

Comments and feedback are also very welcome and will guide us in the further development of
these Guidelines.

The Society and College of Radiographers and the BritislickldJItrasound Society would like to
thank all who have contributed to this new dine edition of what was previously the UKAS
Guidelines. Please seeknowledgementsection.

We would also like to again take thdpportunity thank all the contributors and editors of previous
editions of the Guidelines who have provided us with such a firm foundation on which to build.
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SECTION 1: Introduction

11 BELXIyYylFGA2y 2F GKS t NRPFSaaazylt ¢Aadts

Although it is the intention within this documet useg K SNBE@FSNJ Ll2aaAiof S GKS &SN
practitioneQlz Fdzf t SELIX Iyl dA2y 2F GKS (GSN¥Y Wwazy23aNrLKS
terms of professional recognition and recommended dications.

Sonographers are qualified healthcare professionals who undergalayse, interpretreport and
take responsibility for the conduct of diagnostic, screening and interventional ultrasound
examinations.Their individual scope of practice cbha wide and variedSonographers also perform
advanced diagnostic and therapeutic ultrasound procedures such asdsapsl joint injections.
Sonographers are either not medically qualified or they hold medical qualifications but are not
registered as aoctor with a licence to practice with the General Medical Council (GMC).

CKS F2ft26Ay3a RSTAYAGAZY 2F YPenfcadnbrREOSND A a dza S
Sonographerg¢policy and processes PDF, at the bottom of the page). The definition was amended in
2018 to take into account proposed changes and additions to ultrasound education pathways.

W healthcare professional who undertakes and repatiagnostic, screening or interventional
ultrasound examinations. They will hold qualifications equivalent to a Postgraduate Certificate or
Diploma in Medical Ultrasound, BSc (Hons) clinical ultrasound or an honours degree apprenticeship
that has been acgedited by the Consortium for the Accreditation of Sonographic Education (CASE).
They are either not medically qualified or hold medical qualifications but are not statutorily
registereds A 1 K G KS DSy SNPYRSRoBRA@IPfocessésdzy OA f @ Q

In addition to university based postgraduate and undergraduate medical ultrasound programmes an
integratedBSc (Hons) degree apprenticeship pathyeading to qualification as a sonographer has
now been developed by the Thalazer group and approved for delivery by the Institute for
Apprenticeships and@echnical Educatiofi2019]

Individuals without a recognised qualification, including student sonographers should always be
supervised by qualified staff.

G GKS GAYS 2F GKA&A R20dzySy i Qa Lzt AOFGA2Yy 1 St
of stakeholders (including the SCoR and BMUS) to develop a new career framework for sonography

and to establish new educational routes, including pathways at undergraduate level. These plans are

likely to come to fruition over the next few years.

It shauld be noted that statutory registration as, for example, a radiographer, nurse, midwife or
doctor does not in itself mean that appropriate ultrasound qualifications are 201.g

Membership of professional bodies such as the SCoR or scientific organisations such as BMUS is

separate to registration. There is general and widespread confusion between the terms
WYSYOSNEKALIQ YR WNB3IA A inbidbérdf the/ITARNd/or BMUB. ARENT LIK S NJ C
may bestatutorily registeredvith the HCPC, NMC or other statutory regulator. They may be

voluntarily registeredvith the Public Voluntary Register of Sonographers which is administered by

the SCoR201§

10
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¢KS GAGE S 2 fectedsndbIEnd hay reféraaimedical loid@demic awards obtained in the
UK or overseas. Care does need to be taken so as not to unintentionally mislead a patient with
respect to GMC registration being held when it is 12018

For those sonographers cang to work in the UK from overseas whose first language is not English
the HCPC requirements for English proficiency can be found adA@fC websitd’he Public

Voluntary Register of Sonographers, which is administered by the SCoR, follows the HCPC
requirements with respect to English language proficiency.

TheCASE websitieas a list of accredited medical @tound programmesCASEccredit
programmes of education, buto not accredit individual sonographef201§

TheBritish Society of Echocardiography (B&te)Societyfor Vascular Technology of Great Britain
and Ireland (SV8ccredit individual ultrasound practitionevgrking within their respective
specialties[201§

The Society and College of Radiographers (SCoR) can provide accreditatioanofcand
consultantpractitioners andpractice educatorgor sonographer members (SColRRmber login
required)

A sonographer should:

i) recognise and work within their personal scope of practice, seeking advice as necessary
i) ensure that a locally agreed and written scheme of work is in place

iii)  work with reference to national anidbcal practice and guideline recommendations

iv)  ensure they hold appropriate professional @rdnity insurance or obtain thisy virtue of their

employment(ref: section 22).

See alssection2.1on codes of professional conduct for sonographers.

The general staratds of education and traininfgr ultrasound practitioners are set out on page 12
of the 2014Royal College ofRadiologist#Society andCollege of RadiographedoadzY S stiandakds
for the Provision of an Ultrasound Sendré

1.2 Registration for Sonographers

CtKA&d aSOGA2y dzaSa (KS OnincRAdiofha geheidP bz (i 8B AX dzP B ¢ FIRB DI
FYR NBFSNAR (G2 GKS f2y3 NiHzyyAy3a OFYLI ATy (2 KI @S
LINEFS&aaA2yFf GAGES 2F Wazy23aNI LKSND G2 65 tS3lff

The registration situation for sonographessdomplex Thomson and Patterson, 20§84

The majority of sonographeexe statutorily registered, but this will depend on their professional
background and is not achievable for. &tatutory registration wilinost likelybe as a radiographer

or clinical scientist with the Health and Care Professions Council (HCPC) or as a midwife or nurse
with the Nursing and Midwifery Council (NMC) and not as a sonographer, which is not a gdotect
title. Whether statutorily registered or npsonographers are encouraged to apply to register with
the Public Voluntary Register of Sonographers (PWRigh is administerethy the Socity and

College of Radiographers.

11
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For some sonographerthis will be the only register available to therfor those sonographers who
are already statutorily registereapplying to register with the PVRS will help to protect the public
and spport the case for statutory regulationThis was recommended by the then Health
Professions Council (HPC) to the Secretary of State for Health in 2009 but has not progressed.
Government policy since 20hhas been not to bring further aspirant groups into statutory
registration unless there is a clear evidence of clinical risk that require$ this

TheHCPQINE GA RS 3 dzA RI Yy O ReclytinalifktiSei piaFe ssib ausd NHSanpligiers &
have advice on sonographer registratton 2 y  (ie@cal diaflidn&Sphdand ultrasound
workforceeO

The Society and College of Radiograpiheke produced a documentigngadvice ondJltrasound
training, employment, registration and professional indemnity insurance (Z2G&Ejthe British
Medical Ultrasound Society has information dHow to become a sonograptéewhich includes
working in the Ukand qualificatians.

Fa some sonographensorking in areas fopractice coming within the remit of the Academy for

Healthcare Sciend®HCSstatutory registration may be available either by following approved

SRdzOF A2y FTYR GNIAYyAy3a NRdziSa +ra F Ot AYyAOlFf aoOAS
Statutory registration if it is obtainable will be with the HCPC as a clinical scienfite AHCS also

administers avoluntary registewhich is accredited by therofessional Standards Authority (PSA)

TheRegistration Council for Clinical Physiologiats a PSA accredited voluntary istgr that is
relevant for professionals specialising in echocardiography.

References:

3. Thomson, N., and Paterson, A. (2014). Sonographer registration in the United Kingdom
review of the current situatin. Ultrasound?22, 5Z6. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/27433193 [Accessed June 26, 2019].

4, S5SLINIYSYyld 2F I1SHEGKD 0nHnmmOoOd 9yl ofAy3a SEOSE f
healthcare workers, social workers and social care work&vsilable at:
https://www.gov.uk/government/publications/enablingxcellenceautonomy-and
accountabilityfor-health-and-sociatcare-staff [Accessed August 14, 2019].

1.2.1Professional Standards Authority report on sonographer regul2i9]

As part of a major project including the SCBRIUSand a wide range of stakeholders to develop a
new career structure for sonographylealth Education England (HEE) commissioned the
Professional Standards Authority (P8Aanalyse the evidence available under the criteria outlined
ind KS R 2 QRimttButhissdrance: a methodology for assessing and assuring occupational risk
of harmé (2016)and provide advice on the most appropriate form of assurance for the role.

Evidence was presented to the PSA by the SBERJSRCR and CASE along with other interested
parties in December 2018ummary of the rationale for the statutory registration of sonograpfers

The PSA repodRighttouch assurance assessment for sonograpfieas made available to

the public in July 2019. The SC&WUS andther stakeholders were disappointed and

concernedd @ (G KS 02y OfdzaAzya 6KAOK 2@0SNIdINYySR GKS NBO
public advisory panel that had been constituted for the review and had recommended statutory

registration.
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https://www.gov.uk/government/publications/enabling-excellence-autonomy-and-accountability-for-health-and-social-care-staff
https://www.hcpc-uk.org/about-us/who-we-regulate/regulation-of-further-professions/
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https://www.nhsemployers.org/your-workforce/retain-and-improve/standards-and-assurance/professional-regulation/role-of-the-employer/medical-radiography-and-ultrasound-workforce
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https://www.rccp.co.uk/
https://www.professionalstandards.org.uk/docs/default-source/publications/policy-advice/right-touch-assurance---a-methodology-for-assessing-and-assuring-occupational-risk-of-harm91c118f761926971a151ff000072e7a6.pdf?sfvrsn=f537120_14
https://www.professionalstandards.org.uk/docs/default-source/publications/policy-advice/right-touch-assurance---a-methodology-for-assessing-and-assuring-occupational-risk-of-harm91c118f761926971a151ff000072e7a6.pdf?sfvrsn=f537120_14
https://www.sor.org/sites/default/files/images/2018.11.28_letter_for_wendy_reid_re_summary_of_the_rationale_for_the_st.pdf
https://www.professionalstandards.org.uk/news-and-blog/latest-news/detail/2019/07/02/right-touch-assurance-assessment-for-sonographers
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Followng its publication the SCatd BMUSn conjunction with other stakeholders has been in
contact with senior NHS and government officials to try and achieve statutory registration for all
sonographers and recognitiaf title. This is to bothprotect the public and to allow the proposed
HEE career structure for sonographers to be fully realised.

1.3 Profession vs Tool

CKSNBE INB YlIyeée KSIfOiKOINB LINRPFSaaAirzylta ¢g2N]Ay3
assist with their overall tratment or evaluation of patients. There is published advice on education

and training available to those who use ultrasound in this way but whose main worloknid not

GKFGO 2F |y dzZf GNF a2dzyR LINF OUGAGA2Yy SHRIBNE2ZKISNOTFAS 4K
ultrasound is theidaily work andheir primary professionz K Sy  dza & RAiltra@ound aitis

and assists a healthcare practitioner with their wider examination and treatment, but in overall

terms, ultrasoundis only a small part of thework. It is important for safe and effective service

delivery that all ultrasound examinations are undertaken by appropriately trained and competent

personnel and that there is associated audit and continuing professional develog@iB)n the

useof ultrasound.

The following links provide further information about ultrasound education and standards

i)  CASHEccreditedfocused course® I 'y 0 S T 2DdmfiRry df CASH &&edided cousses
along with details of theéStandards for sonographic education

1)) Royal College of Radiologi$B®CR) have publishédltrasound training recommendations for
medical and surgical specialitée#nd dFocused ultrasound traininstandards

1.4 Sreening examinations using ultrasound

The United Kingdom National Screening Committdeises ministersiiall four countries and
resides withinPublic Health England, an executive agency of the Department of HewltBocial
Care.

Before any pathology or condition is accepted for national screening there is a full evaluation against
the NSC published criteria.

TheNSC websithas details of membership and links to additional sites for further information.
Details of the evidence review procesan also be found on theSC guidance website
It should be noted that there may be variations in the screening programmes that operate across the
four counties of the UK and ultrasound practitionesisould contact the relevant oegisations for
current advice.

 Scotlandd bl GA2yFf {ONBSYyAy3a tNRBINIYYSaE

f Northern Irelandd { ONB Sy Ay 3¢

 Walesdt { ONBSyYy Ay 3¢

In England, all falic screening information is available on the NHS Choices website. Information for
professionals is hosted on thmv.uk websiteand learning reources are on the-karning for
healthcare website, developed by Health Education England.
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http://www.case-uk.org/course-directory/
http://www.case-uk.org/information/publications/
https://www.rcr.ac.uk/publication/ultrasound-training-recommendations-medical-and-surgical-specialties-third-edition
https://www.rcr.ac.uk/publication/ultrasound-training-recommendations-medical-and-surgical-specialties-third-edition
https://www.rcr.ac.uk/publication/focused-ultrasound-training-standards
http://www.screening.nhs.uk/uknsc
https://www.gov.uk/guidance/evidence-and-recommendations-nhs-population-screening#evidence-review-proces
https://www.nsd.scot.nhs.uk/services/screening/
https://www.publichealth.hscni.net/directorate-public-health/service-development-and-screening/screening
https://phw.nhs.wales/services-and-teams/screening/
https://www.gov.uk/government/groups/uk-national-screening-committee-uk-nsc#publications
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The four national screening programmes that are atipalar relevance to ultrasound practitioners
are:

i) Antenatal screening

In England the Fetal Anomabgreening Programme (FASP) is responsible for the two ultrasound
scans that are offered to every pregnant woman in England. There are equivalent organisations to
FASP in the devolved countries although th&tkekto 14 week scan is not offered as a

screening scan in Northern Ireland.

The two ultrasound scarfer whichFASP (Englanid) responsible are the 13to 14**weekscan that
includes the combined test for Trisgr@1, 13 and 18 anthe 18 to 20%weekfetal anomaly scan.

FASHas published comprehensive information for pref&gonals. Two key documents are thieS
Fetal Anomaly Screening Programme Handb@®4.8) and=etal Anomaly Screening Programme:
Handbook for Ultrasound Practitionef2015)

Equivalent organisations #©ASP in Scotland and Wales:

1 Scotland: National Services Divisi¢gitegnancy and Newborn Screening
i Wales: Antenatal Screening Wales

Independent providers ¢ring screening ultrasound scans to NHS patients during pregnancy must
work within the published screening programme standards for the country in question.

i) NHS Abdominal Aortic Aneurysm (AAA) Screening Programme

TheAbdominal Aortic Aneurysm screening programh@s now successfully completed its roll out
acrosshe UK.

Information on AAA screening in the devolved countrgeavailable for:
9 Scotland

1 Wales
9 Northern Ireland

ii)  NHS Breast Screening Programme

The NHS breast screening (BSP) pangmewebsite has resources relating to the programme and
education.Although ultrasound is not part of the initial screening examingtipecialists in breast
ultrasound will use ultrasound techniques for further evaluation and biopsy.

iv)  NHS Neaatal and Infant Physical Examination (NIPE) screening programme

This national screening programme is responsible for issuing guidance and standards rabarding
screening pathways for physical examination of the newborn in England. There is currently no
equivalent screening programme in the devolved countries.
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file://///scor.local/users/GillHarrison/My%20Documents/BMUS%20SCoR%20guidelines/NHS%20fetal%20anomaly%20screening%20programme%20(FASP)
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/749742/NHS_fetal_anomaly_screening_programme_handbook_FINAL1.2_18.10.18.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/749742/NHS_fetal_anomaly_screening_programme_handbook_FINAL1.2_18.10.18.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/443865/FASP_ultrasound_handbook_July_2015_090715.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/443865/FASP_ultrasound_handbook_July_2015_090715.pdf
https://www.pnsd.scot.nhs.uk/
https://www.pnsd.scot.nhs.uk/
https://www.gov.uk/topic/population-screening-programmes/abdominal-aortic-aneurysm
https://www.isdscotland.org/Health-Topics/Public-Health/AAA-Screening/
http://www.aaascreening.wales.nhs.uk/
https://www.publichealth.hscni.net/directorate-public-health/service-development-and-screening/abdominal-aortic-aneurysm-aaa-screeninghttps:/www.publichealth.hscni.net/directorate-public-health/service-development-and-screening/abdominal-aortic-aneurysm-aaa-screening
https://www.gov.uk/topic/population-screening-programmes/breast
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Guidance on when ultrasound examinations of the neonatal hip should be performed can be found
on the websiteNewborn and infant physical examination: programme handbektion 6.5)
Standards for the NIPEqgrammecan be found in thélewborn and infant physical examination
screening: standarddocumentation.

It is important to note that the neonatal hip ultrasoumckamination itself is a posscreening
examination and isutside the direct remit of the NIPE Screening Programme.

Public HeathEngland advice on private screenirfgr different conditions and diseases.

Information outlining the advantages and disadteges of screening outside the national

programmes along with information for health care professionals and patient information leaflets

can be foundn the website’t NA @I S AONBSYAYy3I F2N KSIFfOGK O2yRAL

Duty of candour guidance in the screening programmes
The NHS published adocumepb | { A ONBE SV AV 3 LINE 3 NIOOBES 2016 (Sedzii &6 2 F
also section 1.17)

Public Health England-ezarning platform
The Public Health England screening programmes provide links to educational resources and
updated information in theiblog.
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SECTION 2: Governance and Safety

2.1 Code of Practice for Sonographers

Thiscodeof practicehas been included to support these of theLINE FSa daAz2ylf GAGES 27
and thefuture developmentand regulatiorof the sonography professioklence the use of this

GSNY NI GKSNI GKIFyYy GKS 3 8o Seniord) Wdzf G NI a2dzy R LINY Ol A i

ACodeof Practicecanbe definedasa set of written rules which explains how people working in a
particular profession shdd behave.lt is designed to cover all circumstances, is written in broad
terms and expresses ethigatinciples.

The statements below are from the Code of Practice for Sonographers which were previously
published by the United Kingdom Association of Sonographers (UKASGuitledines for
Professional Working Standarg&Jltrasound Practice (200&8nd are as equallrelevant today.
These statements that reflect best practice are a guide and offer advice to sonographers,
educationalistsstudentsof medicalultrasoundand other healthcarepractitioners. Theyare
statementsof professionatonduct that reflect thendividual'srights, local and nationalhanging
patterns of ultrasound servicgeliveryandthe requirementof sonographers talemonstrate
continuingcompetency through personaind professionaddevelopment.

There are other codes that sonographers anttagiound practitioners may need to follow. If

statutorily registered with the GMC, HCPC or NMC, these regulators have themselves published

codes of conduct and ethics. Professional bodies such as the Society and College of Radiographers

and the Royal Clelge of Midwives, for example, also have published codes of conduct.

¢KS tdzofAO +2fdzydF N wSIAAGSNI 2F Jtadda@sbNI LIKSNBE K
Conduct, Performance and Ethics and Standards of Profidiendy 8 ONR t f R2 g6y F2NJ 4KS
documents)

A codeof practicefor sonographers

1.  Sonographerfiavea duty of careto their patients with respecto the minimisationof
ultrasoundexposureconsistentwith diagnosticneeds.

2. Sonographersre ethicallyandlegallyobligedto hold in confidenceanyinformation
acquiredasaresut of their profession& and clinicd duties excep where there is alegd
obligation for disclosure.

3.  Sonographersmustbe committedto the provisionof a quality ultrasoundservicehavingdue
regard for the legislation and established codegpmaictice related to health care provision in
order to minimiseriskto patients, patient<xarersand other professionals.

4.  Sonographers are legally and professionally accountable for their own practice and must not
be influenced by any form of discrimina.

5. Sonographersnustidentify limitationsin their practiceandrequesttrainingand supportto
meet theirperceivedneeds.
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6. Sonographersvill take all reasonableopportunity to maintainandimprovetheir knowledge
and professionatompetencyandthat of their peersand students.

7.  Sonographers must pay due regard to the way in which they are remunerated for their work.

8.  Sonographerdaveaduty of careto work collaborativelyandin co-operationwith the multi-
disciplinaryhealth careteamin the interestsof their patientsandLJF 4§ A Sy 4 a Q O NB NA K

9. Sonographers must act at all times in such a manner as to justify public trust and confidence,
to uphold and enhance the reputation of sonography amderve the public interest.

10. Sonographersustensuse that unethicalconductand any circumstancesvhere patientsand
othersare at riskare reportedto the appropriateauthority.

11. Sonographersvho are held accountablan anotherareaof healthcaremustrelate this Code
to othersthat governtheir practice.

12. Studentsonographers pursuingqualification in medical ultrasound must adhercetheir
Universit 2 NJ | A 3 K S NJ 9 R @idlés af GoRd(i¢ thatfelate fo Allddémeas6fQ a
their ultrasourd educatian and training.

2.2 Professional Indemnity

The UK government introduced legislatior2idil4 which requires ultrasound practitionesho are
statutorily registered with the Health and Care Professions Council (HCP@} @ igdiographer
physiotherapisbor clinical scienst), Nursing and Midwifery Council (NMC) (e.g. as a nurse or
midwife), or other statutory regulatorto have a professional indemnity arrangement as a condition
of their statutory registrationThe majority of statutorily registered ultrasound practition&il

already meet this requirement and will not need to take any further action. They will either work in
an employed environment where their employer will indemnify them, and / or if they undertake
seltemployed work, they will have already made theivroprofessional indemnity arrangements.
However, some statorily registered ultrasound practitionermay need to take steps to make sure
that they have appropriate professional indemnity arrangements in place.

Registrants and applicants for statutory registration will be asked to confirm thatdbgyr will,

meet this requirement by completing a professional declaration when renewing or registering for
the first time. The HCPC have published guid@Rcefessional indemnity and your registratéioon
the requirements along i an accompanying flow diagram.

TheNMChave published guidana#rofessional indemnity arrangemegias have the GMC
dnsurance indemnity and medidegal supporE.

In addition to working in an eptoyed environmentprofessional indemnity insurance can be
obtained through membership of trade unions and professional bodies or by purchasing from
medical defence unions or commercial insurésirasound practitioners should carefully review and
follow the terms of any indemnity insurance they have.
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Ultrasound practitionersvho are sedfemployed or who work in a part employegart self
employed environment are particulardvised to read the guidance published by their statutory
regulator.

There imo professional indemnity insurance associated with voluntary registration on the Public
Voluntary Register of Sonographelfsan ultrasound practitioneis not statutorily registeredt is
clearly good practe to ensure that they have appropriate pessional indemnity arrangements in
place both to protect the public and themselves.

2.3 Safety of Medical Ultrasound

¢ KS . atatgmenton the safe use, and potential hazards of diagnostic ultragsiates that

Witrasound is now accepted as being of considerable diagnostic VEh&ge is no evidence that

diagnostic ultrasound has produced any harnp&tients in the timét has been in regular use in
medicalpractice However, the acoustic output of modern equipment is generally much greater than
that of the early equipment and, in view of the continuing progress in equipment design and
applicationsoutputs may be expected to continue to be subject to chadeo, investigations into

the possibility of subtle or transient effects are still at an early st&msequentlydiagnostic

dzt G N} a2dzyR Oly 2yfteé 06S O2yaARSNBR arFf¥S AT dzaSR

Ultrasound exposure depends on many factors, including the exammstpe, patient body habitus
and equipment settings. Some modes, such-asd8Ble have a lower potential for tissue damage

than Doppler, with pulsed Doppler techniques having the potential for the highest exposure levels.
Recommendationselatedto ultrasoundsafetyassumehat the equipment being used designed

to international or national safety requiremenéndthat it is operatedby competentandtrained
personnel.

It is the esponsibility of the operator or ultrasound practitionter be awareof, and applythe

current safety standards and regulatioasd to undertakea risk/benefitassessmentor each
examination.
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Key principles for the safe use of ultrasoumdNB LJdzo f A & KSR Guiyelingéskd@theR 2 OdzY Sy (i
safe use of diagnostic ultrasound equipmentY

i) Medical ultrasound imaging should only be used for medical diagandigoras an aid to
medical/surgical interventions.

i) Ultrasound equipment should only be used by people who are fully trained in its safe and proy
operation. This requires:

i an appreciation of the potential thermal and mechanicaléftects of ultrasound
1 a full awareness of equipment settings
1 an understanding of the effects of machine settings on poweelk

It is however recognised that ultrasound is a useful tool used for improving patient safety durif
procedures such as line and needle placement. Whilst users may not have a full understandin
the physical properties of ultrasound imaging, they must War@ of the need to limit examination
times and only use equipment for the proposed medical purpose.

i)  Examination times should be kept as short as is necessary to produce a useful diagnostic res

iv)  Output levels should be kept as low as is mrably achievable whalproducinga useful diagnostic
result.

v)  The operator should aim to stay withihe BMUS recommended scan tim@specidly for obstetric
examinations).

vi)  Scans in pregnancy should not be carried out for the sole purpose ofigirgdsouvenir videos or
photograpts.

The British Medical Ultrasound Society has UK leading advice on ultchsafaty that all
ultrasound practi? Y SNA a K2 dzf R t K aRIO¥A fl A/IRNJaG AFIEK e

BMUS have also published guidance for the use of volunteers and patienenandtrations
oGuidelines for the management of safety when using volunteers & patients for practical training
and lve demonstration in ultrasound scanning and consdrfiis includes scanning during
pregnancy for demonstration and teaching purpos@€.109]

Reference:

5. British Medical Ultrasound Society (2012). Statement on the safe use, and potential hazards
of diagnostic ultrasound Available at:
https://www.bmus.org/static/uploads/resources/STATEMENT ON THE SAFE USE AND PO
TENTIAL HAZARDS OF DIAGNOSTIC ULTRASQAR¢Bssed August 14, 2019].
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2.4 Medico-legal Issues

The place of work shouldalre a written set of protocelthat accurately describes the range of
ultrasound examinations undertakerheir content should address the ultrasound examinations,
their reporting and the appropriate referral pathways for patients with normal and abnormal
ultrasound findings.The ddails in the protocolshould be such that a new staff méer, having
read them could carry out and report these examinations and appropriately refer the paaéet
the examinationto the expected standardProtocolsshould be updated regularly arteir review
date should be included in thetontent. Superseded protocaoghould be kept on file permanently.

Records are currently required by law to be kept for a number of years as spésifiepartment
of Health and Social Care advicef:(section 2.1}

The following guidance should be considered:

1 ultrasound practitionershould be aware that they are legally accountable for their
professonal actions, including the reporting of ultrasound examinations, in all
circumstances

1 tKS NBLER2NI Aa | LdzotAO R20dzyYSyid FyR LI NI 27
any images, and/or video recordings which na@gompany it;

1 when a patient corsnts to an ultrasound examination, they have the right to expect it
to be performed and reported by a competent ultrasound practitioner;

1 acompetentultrasound practitioneis one who works to the standards defined by the
guidelines otheir place of workthe code of conduct aheir professional body, the
guidelines of that and other relevant bodies and of the regulatory body where
appropriate

1 the standard of care prasded by a competent ultrasound practitionerthat which the
majority of similar indiiduals would provide and/or which a significant body of similar
individuals would provide in similar and contemporaneous circumstances

1 images that accompany an ultrasouegaminationcarried out by a competent
ultrasound practitioner evidence the assungot that the necessary standard of care
has beerdelivered(ref: section 415);

1 all images must be capable of being attributed to the correct examination and should
include the patienidentifier(s), examination date and time

1 nationally published requirements for the stage of images must be followed.
Examples would be the image storage requirements of the abdominal aortic aneurysm
and fetd anomaly screening programmes and those published by the Department of
Health and Social Cane{: section4.2).

See also Duty of Cando(ref: section 212.4)
Reference is also made to medilsgal consideratiosirelating to consent irgection 2.9
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2.5 Transducer and Equipment Cleaning and Disinfection

In addition to the following guidelines ultrasound practitioners should refer to published local

infection cortrol protocols and procedured/any organisations also have infection control leads

who should be consulted as necessary. Compared to just a feww ggarthere is now a wide range

of information available; departments and sonographers will need to make their own assessments as
to what are the most appropriate cleaning and disinfection methods for transducers and equipment
given their own circumstances

There have been two previous Medicines and Healthcare Products Regulatory Agency (MHRA) alerts
relating to transducer cleaning and disinfection:

1 Reusable transoesophageachocardiography, transvaginal and transrectal ultrasound
probes (transducers) failure to appropriately decontaminat@014)
i Ultrasound transducer probes with an internal lumen used for taking transrectal prostate

biopsieg(2009)

The following documents and statementeavailable:

Welsh Health Technical MemorandwmH n Macontamination of flexible endoscopes Part C:
Operational managemeef contains a section on cleaning and disinfecting transvaginal and
transrectal probes.

Definitions of terms relating to sterilisation and disi®fé& A 2y Ay Of dzZRA YANMWONDIGA O If K
given in the following NHS Scotland advized dzA R | v GiScorifagniNatian Kf Seracritical

ultrasound probes, serinvasive and noinvasive ultrasound prob&$2017). There is also

important guidance within the document on the use of covering sheaths.

[201§
Abramowicz, J. Evans, D. FowlkestBl6 H n nGuidelinés for cleaning transvaginal ultrasound
transducers betwen patientd @ | f G NI a2dzy R Ay aSRAQAAWS [yR . A2f2

I SIFf K t NRGSOG ANRYScdlad@ Risk Bagdl Recemmmnaiionsgifor the
Decontamination of Senrihvasive Ultrasound Probes: Risk of infection following Sewasive
ultrasound procedures in Scotland, 2010 to 2@16

Nyhsen, C. Humphries, H. Nicolau, C. Mostbeck, G. and Claudon, M.(2036F SOl A 2y LINBE OGSy
ultrasound probe decontamination practices in Europeurvey of the European Society of
wl R A 2 Imagihg 7 (6):841-847

Nyhsen, C. Humphries, H. KoernerefRal 6 H n nNfectiondPrevention and Control in Ultrasound.
Best practice recommendations from the European Society of Ultrasound WorkingéGlmsights
Imaging 8: 523¢ 535

Health Service Executive (HSE) of Ireland n Mcuidancé for Decontamination of Senritical
UltrasoundProbes;Semiinvasiveand NonL V @ 3 A @S | £ 1N} A42dzyR t NP6 Saé o

Australasian Society for Ultrasound in Medicarel The Australasian College for Infection
Prevention and Control (201@Guideline for reprocessing of ultrasound transduéeAudralasian
Journal of Ultrasound in Medicin20 (1): 340
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https://www.gov.uk/drug-device-alerts/medical-device-alert-reusable-transoesophageal-echocardiography-transvaginal-and-transrectal-ultrasound-probes-transducers-failure-to-appropriately-decontaminate
https://www.gov.uk/drug-device-alerts/medical-device-alert-reusable-transoesophageal-echocardiography-transvaginal-and-transrectal-ultrasound-probes-transducers-failure-to-appropriately-decontaminate
https://assets.publishing.service.gov.uk/media/5485ac42ed915d4c100002a7/con065543.pdf
https://assets.publishing.service.gov.uk/media/5485ac42ed915d4c100002a7/con065543.pdf
http://www.wales.nhs.uk/sites3/Documents/254/WHTM%2001-06%20Part%20C.pdf
http://www.wales.nhs.uk/sites3/Documents/254/WHTM%2001-06%20Part%20C.pdf
https://www.hps.scot.nhs.uk/web-resources-container/guidance-for-decontamination-of-semi-critical-ultrasound-probes/
https://www.hps.scot.nhs.uk/web-resources-container/guidance-for-decontamination-of-semi-critical-ultrasound-probes/
https://www.bmus.org/static/uploads/resources/WFUMB_Guidelines_for_cleaning_transvaginal_US_transducers_between_patients.pdf
https://www.bmus.org/static/uploads/resources/WFUMB_Guidelines_for_cleaning_transvaginal_US_transducers_between_patients.pdf
https://www.hps.scot.nhs.uk/web-resources-container/nhsscotland-risk-based-recommendations-for-the-decontamination-of-semi-invasive-ultrasound-probes-risk-of-infection-following-semi-invasive-ultrasound-procedures-in-scotland-2010-to-2016/
https://www.hps.scot.nhs.uk/web-resources-container/nhsscotland-risk-based-recommendations-for-the-decontamination-of-semi-invasive-ultrasound-probes-risk-of-infection-following-semi-invasive-ultrasound-procedures-in-scotland-2010-to-2016/
https://www.hps.scot.nhs.uk/web-resources-container/nhsscotland-risk-based-recommendations-for-the-decontamination-of-semi-invasive-ultrasound-probes-risk-of-infection-following-semi-invasive-ultrasound-procedures-in-scotland-2010-to-2016/
https://www.ncbi.nlm.nih.gov/pubmed/27778309
https://www.ncbi.nlm.nih.gov/pubmed/27778309
https://www.ncbi.nlm.nih.gov/pubmed/27778309
https://link.springer.com/epdf/10.1007/s13244-017-0580-3?author_access_token=ucuFlwbByoAA3jVsaouDAfe4RwlQNchNByi7wbcMAY5qAf1QJlIvL5a-u8XkSdc6misaNm_s4jn8IHIl7gS9StnuVFFXARjYd9PoW5YMEbqV4-u7bwzQsVKFvO3G1bsjtcQAVDVoH6todYykboZnEw%3D%3D
https://link.springer.com/epdf/10.1007/s13244-017-0580-3?author_access_token=ucuFlwbByoAA3jVsaouDAfe4RwlQNchNByi7wbcMAY5qAf1QJlIvL5a-u8XkSdc6misaNm_s4jn8IHIl7gS9StnuVFFXARjYd9PoW5YMEbqV4-u7bwzQsVKFvO3G1bsjtcQAVDVoH6todYykboZnEw%3D%3D
https://www.hse.ie/eng/about/who/qid/nationalsafetyprogrammes/decontamination/ultrasound-probe-decontamination-guidance-feb-17.pdf
https://www.hse.ie/eng/about/who/qid/nationalsafetyprogrammes/decontamination/ultrasound-probe-decontamination-guidance-feb-17.pdf
https://onlinelibrary.wiley.com/doi/full/10.1002/ajum.12042
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The British Medical Ultrasound Society also has the following advice (2017):

Wil ultrasound transducer probes should be cleaned immediately after a scan to remove all organic
residues and bodyuids. This involves removal of the used probe cover (if used), wiping off the gel
F2{f26SR o0& UGUK2NRdzZAK Of SIyAy3d gA0GK LINRBO6S O2YLJI GA
instructions.

Ultrasound probes should then undergo appropriate disinfeaiosterilisation. All critical probes
(probes contacting sterile tissues or blood) should be preferably sterilised, but if sterilisation is not
possible, they should be minimally high level disinfected and used with a sterile sheath.-All semi
critical prdbes (both seminvasive probes contacting mucous membranes andinaasive probes
contacting nonintact/broken skin) should be high level disinfected either manually or with
automated systems. High level disinfection is still required when using a sleesltieaths can have
micro-perforations or can break. All namitical probes contacting only intact skin may be low level
disinfected.

Only probe manufacturer recommended, and probe compatible disinfection products should be used
to avoid any damage to ghprobe. After reprocessing the probes should be stored so as to prevent
NEO2y il YAYIFGA2YQ

[2019]

Bradley, C. Hoffman, P. Egan, K. (28%8)dance for the decontamination of intracavity medical

devices: the report of a working group of the Healthcare Infection Sdidty W2 dzNy'Ft 2 F | 2 a L
Infection. 101 (1): 410.

2.6  Ergonomic practice including managing the high BMI patient

Prevention and management ofork related musculaskeletal disorders

Work related musculoskeletal disorders (WRM@EB known to be associated with ultrasound
practice. There are several causative factors including high workloads, incrgzetiegt body mass
index, poor equipmentroom desigrand organisation of list, streggpor postureand ergonomics
when scanninglt is important that ultrasound practitioners take care of themselves and their
working environment whilst scanning.

Employers have a legdlity of care to their employees and should be guided in ways to avoid
potential workrelated injuries i.e. by supplying equipment fit for purpose and being realistic about
time management.Departmental guidelines should include strategies to minimise the risk of
WRMSD, including appropriate managemehtvorkload (ef: section2.8).

A range of dvice and guidance documents have been publisk@evhich ultrasound practitioners
are referred:

Health and Safety Executive

1 Risk management of musculoskeletal disorders in sonography (2012)

Society and College of Radiographers

1 Work related musculoskeletal disorders (sonograph8isgdition (2019)
1 The causes of musculoskeletal injury amorsggtographers in the UR002)
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https://www.his.org.uk/media/1317/hoffman_decontmaination-of-intracavity-devices_2018.pdf
https://www.his.org.uk/media/1317/hoffman_decontmaination-of-intracavity-devices_2018.pdf
http://www.hse.gov.uk/healthservices/management-of-musculoskeletal-disorders-in-sonography-work.pdf
https://www.sor.org/sites/default/files/document-versions/work_related_musculoskeletal_disorders_sonographers_0.pdf
https://www.sor.org/system/files/document-library/members/sor_musculoskeletal_injury_amongst.pdf
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1 Prevention of work related musculoskeletal disordé807)
1 Ultrasound ergonomics poster (2019)

Royal College of Radiologists and Society and College of Radiographers
1 Standards for the provisionf @n ultrasound servic€014) (section 2)

Managing the high BMI patient

The follawving is an extract from the 2019CoR documen®¥ork related musculoskeletal disorders

(sonographerg)

Factors to consider when scanning patients with a high BMI:

The following points are all particularly relevant when scanning high BMlI/bariatric patients and are
in addition to general good pctice methods of reducing the incidence of WHDA.

Alltrusts andhealth boards should have policies relating to care and manual handling associated
with high BMlI/bariatric patientsand theseshould also be available and consulted.

Equipment

 UseaWKA 3K . antiek mhdNiBezaSaistarting poifar manipulating the image.
Manufacturers can set these up to your requirements at the time of installation and will optimise
features such as transducer frequency and harmonics.

1 Use goodguality equipmet with good harmonics. Use the equipment settings to optimise the
image wherever possible.

71 Do not exceed the couch weight limithich should be clearly posted.

1 Use available moving and handling aids when necessary; sgatiémts in their beds rathethan
transferringthemto an examination couch.

Working practices

1 Wherever possiblghe sonographer workforce should be rotated to ensure that it is not the same
sonographer group exposed to risk. Thi#f, of course depend on the skill mix of the loca
sonographer workforce.

1 Try standing to scan, placing one leg in front of the other in a static lunge if necessary, to ensure
that your arms and shoulders are not under strain and your back remains straight (image 1). If
standing, ensure the weight is edg balanced between both feet.

1 Remember to use micro breaks to relax muscles and tendons during the scan. When
measurements are taken, remove the probe from the patient and rest the scanning hand for a few
seconds.

1 Do not extend the examination time beryd what is normally allowed if there is unlikely to be any
gain.

* It may be that a second appointment is necessary in some cases.

*  FASP providgguidance with respect to repeatxaminations on those women attending for
the 18c20'° week fetal anomaly scaand where the image quality is compromised by an
increased BMIdThewoman should be informed that the screening is incomplete and this
should be recorded $ensitivity and honesty are needed when discussing this with the
woman
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https://www.sor.org/system/files/document-library/members/sor_prevention_work_related_musculoskeletal.pdf
https://www.sor.org/sites/default/files/document-versions/sonography_ergonomics_poster.pdf
https://www.rcr.ac.uk/publication/standards-provision-ultrasound-service
https://www.sor.org/sites/default/files/document-versions/work_related_musculoskeletal_disorders_sonographers_0.pdf
https://www.sor.org/sites/default/files/document-versions/work_related_musculoskeletal_disorders_sonographers_0.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/749742/NHS_fetal_anomaly_screening_programme_handbook_FINAL1.2_18.10.18.pdf
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* ¢ KS NS twice orttlie Zdickvice for the 112to 14 week scapwhich forms part of
the combined screening testiming is everything in FASP screeiing 6 H Wamgrishould
be referred for second trimester screeningh& nuchal translucency cannot be accurately
measured at the second attempt.

Avoid pressing unnecessarily hard and for too long. This may increase the risk of $éRM&D
can be uncomfortable for the patient. Increased transducer grip or pressure cegase the
chance o WRMSD. A power grip is recommended to reduce the risk of injury.

*  Firm pressure may be contindicated for some types of pathology or clinical situations.

Try alternative techniques such as:

* Use a helper to support tissue/fatty amprs (panniculus) and generally assist with the
examination.

*  Lift the panniculus or scan above or to the side. Often scanning above and angling the probe
inferiorly can be useful, rather than trying to scan underneath.

*  Decubitus scanning can assist by mgvihe panniculus to the side away from the region of
interest.

*  TheSims positiortan also help. This involvhaving the patient almost prone on the couch
and scanning arounde side, thus reducing the tissue mass to be scarfRledrison and
Harris, 201%

Image 1: A static lunge to reduce arm abduction
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https://phescreening.blog.gov.uk/2018/06/22/timing-is-everything-in-fasp-screening/
https://medical-dictionary.thefreedictionary.com/Sims+position
https://www.ncbi.nlm.nih.gov/pubmed/27433262
https://www.ncbi.nlm.nih.gov/pubmed/27433262
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2.7 Intimate examinations and chaperones

Thedefinition of an intimate examination may differ between individual patients for ethnic, religious
or cultural reasons. In addition, some patients may have a clear preference for a health carer of
specific gender due to their ethnic, religious or culturatkground, because of previous experiences
or in view of their ageWhere possiblesuch individual needs and preferences should be taken into
consideration.

When conducting an intimate exandtion, the ultrasound practitioneshould:

act with propriety and in a courteous and professional manner

communicate sensitively and politely using professional terminglogy

follow published guidance for use of a chaperone (links below);

rSAaLISOG GKS LI GASY(dQa NARIKGA G2 RAIyAdGe |yR
comply withdepartmental schemes of work and protocols

—m =& —a —a _a

Patients should not be asked to remove clothing unnecessavtgn required private, warm,
comfortable and secure facilities for dressing and undressing should be provided.should be
taken to ensure priacy in waiting areas used by patients not fully dressed in their own clothes.
During the ultrasound examinatigonly those body parts under examination should be exposed.

Care must be taken to maintain confidentiality when Auogalth care personnel aneearby.

Patients should be given the opportunity to have a chaper irrespective of the ultrasound
LINJ O ( Agerdéer ¢ndl thdexamination being undertakeFhe ultrasound practitioneshould
give equal consideration to their own need for a chaper@uain irrespective of the examination
being undertaken or the gender of the patient.

A record should be made patientd @cords when chaperones are offered and used, and when they

are declined.The record should include the name and designation ofcthegperone.Chaperones

should normally be members of the clinical team who are sufficiently familiar with the ultrasound
examination being carried out to be able toreliaBydzZR3S ¢ KSGKSNJ (G KS dzf NI a2 dzy
actions are professionally appropréatind justifiableChaperones should be trained in the role.

PGASYGaQ LINARGI O YR RAIyAGE aK2dZ R 0SS YIAYyGlAy
conducted without interruption.Only personnel essential for carrying out the examination should
bein the room.

It is good practice (as for any examination) to ensure,thdten possiblehand washing and
equipment cleaning are carried out in full view of the patient at the beginning and end of the
examination to reassurthemthat effective infection control procedures are being applied.

Advice on students/trainees and intimate examinasds given in the016 SCoR doclent and in
the 2015 RCR guidan¢see below).

There are several organisations that have produced advice on the conduct of intimate examinations
and also on the use and sobf chaperones.

General Medical Coun¢R013) Intimate examinations and chaperones

Medical Defence Unio(2018 Protecting yourself from a sexual assault allegation

1
1
1 Royal College of Radiologists (20&)mate examinations and the use of chaperones
1

Society and College of Radiographers (20dhate Examinations and Chaperone Policy
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https://www.sor.org/learning/document-library/intimate-examinations-and-chaperone-policy-0
https://www.rcr.ac.uk/sites/default/files/bfcr154_intimateexams.pdf
https://www.gmc-uk.org/-/media/documents/maintaining-boundaries-intimate-examinations-and-chaperones_pdf-58835231.pdf?la=en
https://www.themdu.com/guidance-and-advice/guides/protecting-yourself-from-a-sexual-assault-allegation
https://www.rcr.ac.uk/sites/default/files/bfcr154_intimateexams.pdf
file://///scor.local/ndrive/Professional%20&%20Education/P&E/Gill%20Harrison/2019%20SCoR%20and%20BMUS%20guidelines/•%09https:/www.sor.org/learning/document-library/intimate-examinations-and-chaperone-policy-0
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2.8 Examination times

The time allowed for an ultrasound examination should take into account the fact that the actual
transducer time is only a component of the overall examination.

Time needs to be allowed for room preparation, assessing tlaadtind request, introducticsand
explanations, obtainingalid consent and assisting the patient when necessary on to ahithef
examination couch. Pogirocedure time is required to discuss the findings with the patient, write
the report, archive the images and attend to the aftare of the patient, including making
arrangements for further appointments and/or further investigations. Equipment will also need
cleaning and disinfecting as required post examination.

An ultrasound practitioner has a professional responsibilitgrisure that the time allocated for an
examination is sufficient to enable it to be carried out competenttyis critical to patient
management that no ultrasound examination is compromised by departmentdbamggvernment
targets.

The allocated appotment time will vary depending on the type and complexity of the ultrasound
examinationlt may also be influenced by the expertise of the ultrasound practitioner and training
commitments within the departmentn addition, the duration ofhe examinatiorwill beinfluenced
by the scan findings and/or the physical condition of the pati&he quality of equipment and
general support available to the sonographer are also relevant.

Examination times should be determinadth reference to national standardsuch as those
published by the Fetal Anomaly Screening ProgrartffdsRP)by organisations such as NICE and by
proper evaluation of the local working arrangements and resources that will be different for each
service providerExamination times will neeattake into account whether there are trainees
present and their stage of training teaching is to be effective.

Although obstetrics is not included in the scope of this document the following recommended times
are included in this section for compégiess.

Times for the two obstetric ultrasound screening scans are now within NHS ER@i&f8ervice
SpecificationdNos16 and 17
1 Service specification 1@age 10 (the ultrasound component of the coméd screening
test) states aninimum of 20 minutesFollow link for full wording.
9 Service specification 1page 10 (18+0 to 20+8eeks ultrasound scan) statasninimum of
30 minutesfor a singleton pregnancy and 45 minutes for a multiple pregnaaajow link
for full wording.

NICE @idelines on Multiple Pregnancy (CG 1g@blished in September 20Xktate that:
1 45 minutes should be allowed for anomaly scans in twin and triplet pregnancies (section
1.3.3.3, page 19goncurringwith FASP guidelines
1 30 minutes should be allowed forawth scans on twins and tripletsgction 1.3.3.4page
19)

The Abdominal Aortic Aneurysm Screening Prograr(20&7) has guidance on clinic booking times
and overall session numbersita Standard Operating Proceeis. Appointments are at 5to 10-
minute intervals, with short breaks within each session, to include 15 to 18 sca®shaua session.
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https://www.england.nhs.uk/wp-content/uploads/2017/04/Gateway-ref-07837-180913-Service-specification-No.-16-NHS-FASP-Trisomy-screening-2018-19.pdf
https://www.england.nhs.uk/wp-content/uploads/2017/04/Gateway-ref-07838-180913-Service-specification-No.-17-NHS-FASP-Fetal-anomaly-scan.pdf
https://www.nice.org.uk/guidance/cg129/resources/multiple-pregnancy-antenatal-care-for-twin-and-triplet-pregnancies-pdf-35109458300869
https://www.gov.uk/government/publications/aaa-screening-standard-operating-procedures
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The Society and College of Radiographers has published guidditessound examination times
and appointments. In the absence of any local evideAsased determination of examination times
or national standardghe SCoR advises that 20 minutes should be the minimum for a general
abdominal ultrasound examination. The complete document should be read for full context.

Individual departments can determine examination times taking into account local circumstahces.
tool to help evaluate these is the formékHS ImprovememExamination Times Assessment Eool
Full details of how to access are in Appendix Hef$CoR examination times document.

Many request forms areverynen LISOA FA O Ay GSN¥Ya 2F GKS LI GASyGQa
may need to be made for this in schedule planning if it is dedidguloceed Ref: secton 4.4 and

section 4.9. For example, it may be necessary to performhidcansabdominal and transvaginal

scans to fully evaluate the female abdomen and pelvis with ultrasound.

29 ¢KS ¢ / Q&az LI {icandnanicatibrRaSd/cinsefth OF G A 2 Y

CompassioninPracticl@ i KS ¢ / Qau o

CKS ¢ I/ BES G NBF O f dzSa G(KFG dzy RESNLIAY W/ 2orsidy, A &4A2Yy |
midwifery and all health and care sta¢f.K A & A & LUshdNdichaade, addkGvasie
framework.

They areCare, Competence CompassionCommunication,Courage anddommitment.

While undertaking any ultrasound examinati@and working in accordance with locally agreed
practice ultrasound practitioners should:

1 Greetand correctly identifithe patient usingheir name address, date of birth;

T AYGNRRdzOS aSt¥F YR 20KSNAE dza Ay dleadHKr8ld of tRoseye y I Y S
present;

9 obtain sufficient verbal and/or written information from the referring clinician to undertake
correctly the examinton requested Ref: section 44 andsection 4.%;

91 ensure the proper care and maintenance of equipment and not use damaged equipment or
equipment that is not fit for purpose

1 be mindful of the need to usappropriately trained professionaiterpreters as and when
necessary tecommuni@te adequately with the patient;

be able to discuss the relative risks and benefitheféxamination with the patient;
explain the scanning procedure appropriately to the patient

1 obtainvalid,informed consent from the patient or thefepresentative being mindful dheir
capacity to understand;

T 6S 6 NB 2F GKS AYRAGARdZ € LI- G A SnwacpduringthdS OA | £ v
examination (ef: section 27);

1 be professional andnderstanding throughout the examinatipmanage the interaction
between the patient anathers in the roomjn a way that enables the examination to be oear
out to a competent standard;

1 explain and discuss the findings with thatigent within local gudelines;
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https://www.sor.org/learning/document-library/ultrasound-examination-times-and-appointments-0
https://www.sor.org/learning/document-library/ultrasound-examination-times-and-appointments-0
https://webarchive.nationalarchives.gov.uk/20130221101407/http:/www.improvement.nhs.uk/
https://www.england.nhs.uk/wp-content/uploads/2016/05/nursing-framework.pdf
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9 interpret and communicate the findings appropriately and in a timelhitasto the referring
clinician;

1 ensure appropriate arrangements have been made for further care before the concafdios
examination as necessary.

Valid informed consat must be obtained before commencing any ultrasdiexamination or
procedure. Ultrasound practitioners who do not respect the right of a patient to determine what
happens to their own body in this way may be liable to legal or disciplinary action.

The onsent process is a continuum beginning with the referring health care professional who
requests the ultrasound examination and ending with the ultrasound practitioner who carries it out.
It is the responsibility of the referring professional to providéisient information to the patient to
enable the latter to consent to the ultrasound examination being requesteis. the responsibility

of the ultrasound practitioner to ensure that the patient understands the scope of the ultrasound
examination prio to givingtheir consent. See the 2019 cakkrdel v Royal Berkshire NHS
Foundation Trusf2019] EWHC 2591 (QBheMontgomery ruling(2015)highlights the need to

ensure that patients are fully involved in decision making processes, incloidivigiing evidence
basedh Y F2 NXYF GA2y GKIFIG | WNBFaz2ylroftS LISNE2YQ Ay

Verbalvalid,informed consethimust be obtained for all examinatioasd should be recorded in the
ultrasound report Additionalvalid,informed verbal consent should be olmad where a student
ultrasound practitionemundertakes part or all of the ultrasound examination under sujséon.
Some categories of ultrasound examination (interventional ultrasound, guided procedures e.g.
biopsy) will require written consent.

Literature which explains the scope of the examination clearly and accurately should be made
available to patients por to the ultrasound examination. NHS Choices carries information on a wide
range of topicsforexample f (i NI 42 dzy R a0l y Q

The national screening programmes have explanatory literatureadlaifor patients obtainable via
the NHS Choices website and have published consent standards which are usually now inittuded
the various NH&ngland service specifications. An examples is NHS Clinfiggsation on

abdominal aortic aneurysm screening

There is much information that has been publishedvafid,informed consent. The following are all
relevant:

British MedicalUItrasound Society (BMUS)
I Statement on patient information and informed consent

General Medical Councill
1 Consent: Patients and Doctors making decisions together

Health and Care @®fessions Council
1 Guidance on confidentiality
 GDPR added to Confidentiality quidance for registrants

Royal College of Radiologists
9 Standards for patient consent particular to radiology (2012)
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https://www.bailii.org/ew/cases/EWHC/QB/2019/2591.html
https://www.bailii.org/ew/cases/EWHC/QB/2019/2591.html
https://www.supremecourt.uk/cases/docs/uksc-2013-0136-judgment.pdf
https://www.nhs.uk/conditions/ultrasound-scan/
http://www.nhs.uk/conditions/abdominal-aortic-aneurysm-screening/pages/introduction.aspx
file:///C:/Users/GillHarrison/AppData/Roaming/Microsoft/Word/•%09https:/www.bmus.org/static/uploads/resources/STATEMENT_ON_PATIENT_INFORMATION_AND_INFORMED_CONSENT_gQkvKTu.pdf
http://www.gmc-uk.org/guidance/ethical_guidance/consent_guidance_index.asp
file:///C:/Users/GillHarrison/AppData/Roaming/Microsoft/Word/•%09https:/www.hcpc-uk.org/registration/meeting-our-standards/guidance-on-confidentiality/
https://www.hcpc-uk.org/news-and-events/news/2018/gdpr-added-to-confidentiality-guidance-for-registrants/
file:///C:/Users/GillHarrison/AppData/Roaming/Microsoft/Word/Standards%20for%20patient%20consent%20particular%20to%20radiology
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NHS
f Consent to treatment

Society and College of Radiographers
1 Obtaining consent a clinical guideline for the diagnostic imaging and radiotherapy
workforce (2018)

2.10 Clinical Governance

Clinical governance ifined in the 1998 consultation documet First Class Service in the New
NHE and also in 1998 bgcally and Donaldson in the British Medical Jouasal

G! FTNFXYS@E2N] GKNRBdAZAK gKAOK bl { 2NAHFIYyAal(lAZ2Yya
guality of their services arghfeguarding high standards of care by creating an environment in which
excellence in clinical care will flourish."

As clinical governance is based on professional values amemofor others, the ultrasound
practitioneris actively involved in this pcess of accountability as partthieir daily activities.By
safeguarding high standards of care and seeking to continuously improve its quality, it ensures that
health care provision is patiemtentred which is central to the concept.

The maincomponents of a clinical governance framework can be summarised as fdllows:

i) Risk management

i) Clinical audit

i) Education, training and ContinuotsofessionaDevelopment
iv)  Patient and careexperience and involvement

v)  Staffing and staff management

An example of published Trust information on clinical governance can be folusmiadrsity
l 2aLIAGEf a . ANNAi/cEpbn¥ntsiciniSal governadce
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For the ultrasound practitioneclinical governance involves:

i) clinical dfectivenesstaking part in personal, departmental and wider audit
programmes to evaluate clinical practice and service to patiehkés will include audit
of ultrasaund examinations and reportgarticipation in multidisciplinary team
meetings and radiology discrepancy rntiegs ;

1)) patient identification, ommunication and cesent: (ef: section2.9);

iiiy  patient safetyincluding avoiding physical injury and following published ultrasound
sdety guidelines (refsection2.3 andsection2.6);

iv)  ensure the proper care and maintenance of equipmantl not use damaged
eguipment or equipment that is not fit for purpose

V) risk management: ultrasound practitionengve a duty to participate in education and
training offered by employers on subjects such as back care, health and sadety a
infection ontrol;

vi)  education,training andContinuing Professianal Development (CPDE(: section 33);
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https://www.nhs.uk/conditions/consent-to-treatment/
https://www.sor.org/sites/default/files/document-versions/obtaining_consent_170118.pdf
https://www.sor.org/sites/default/files/document-versions/obtaining_consent_170118.pdf
https://webarchive.nationalarchives.gov.uk/20110322225724/http:/www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4006902
https://webarchive.nationalarchives.gov.uk/20110322225724/http:/www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4006902
https://www.bmj.com/content/317/7150/61
https://www.uhb.nhs.uk/clinical-governance-components.htm
https://www.gov.uk/government/publications/newborn-hearing-screening-programme-nhsp-operational-guidance/4-clinical-governance
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vii) teamworking SeeRCR/SCoR documaiiteam Working in Clinical Imagi2012)
(Under Review);

viii)  patient, public andcarerinvolvement
iX) BAYy3 | O02dzyiloftS; F2NJ 2ySQa 24y | OlAz2ya
X)  theimplementation of national clinical guidance which reflects the best standards of

care. Examples would include implementing NICE Guidelines and national screening
programme guidance and requirements;

xi)  incident reporting and raising concerns. This iparticular importance following the
publicatin of theFrancis Report in 201(8ef: section 2.1

In 2008 the National Ultrasound Steering Grauldzo f A 8 KSR | R 2@aai@\ClinicSy G A Gt S
Governance. The National thasound Steering Group was a shtetm subgroup of the National
Imaging Board.

In June 2018 BMUS publishedmsition statement on NHS ultrasound servictiat refers to the
National Imaging Board documelifi2018]

CKS F2ft26Ay3a WF2dzNJ I @ SN ¢fdR Bdsevwdho WoNkin¥dn G KS DSy SN
employed environment as part of wider clinical teamalso relevant to the topic of clinical
governance and is included for consideration:

WeKS FANRG f I &dhNS thee hdividudl piadtiGoyel and N coRrBitinént to a

common set of ethics, values and principles which puts patients first. Next idtesat regulation

GKAOK NBTFfSOGa GKS AYLRZNIFYOS 2F | OUAyiehtsatF | O2f
risk. After that comes workplace regulation which reflects the responsibilities of NHS and other

healthcare providers and finally, the regulator, through work on standards, education and fithess to

LINF G4 AasSQ

Relevant websites include:

1 Royal College of Radiologists (20%#&ndards for the provision of an ultrasound service

1 NHS WaledJltrasound Clinical Governance in Wales

1 Royal College of Radiologists (20&#&ndards for learning from discrepancies meetir{under
Review)

1 Royal College of Radiologi§k®14)Cancer multdisciplinary team meetigs. Standards for
clinical radiologist§éSecond edition)

1 Society and College of Radiographers (2@%8)ent, Public and Practitioner Partnkigs within
Imaging and Radiotherapy: Guiding Principles

Reference:
6. General Medical Council (2004). Report and accounts 2004.

2.11 Ultrasoundequipment and quality assurance testing
An ultrasound practitioner isxpectedto:

i) Have detailed knowledge of ultrasound equipment in order to ensurethat it is
appropriate for purpose;

30


https://www.rcr.ac.uk/team-working-clinical-imaging
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.bmus.org/static/uploads/resources/ClinicalGovernanceInUltrasound-061108.pdf
https://www.bmus.org/static/uploads/resources/ClinicalGovernanceInUltrasound-061108.pdf
https://www.bmus.org/static/uploads/resources/Statement_on_the_provision_of_NHS_Ultrasound_Services_iFzFsGf.pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCR%2814%2917_Standards_ultrasound.pdf
http://www.wales.nhs.uk/governance-emanual/ultrasound-and-clinical-governance
https://www.rcr.ac.uk/publication/standards-learning-discrepancies-meetings
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCR(14)11_LDMs.pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCR(14)11_LDMs.pdf
https://www.sor.org/sites/default/files/document-versions/guiding_principles_final_proofed_0.pdf
https://www.sor.org/sites/default/files/document-versions/guiding_principles_final_proofed_0.pdf
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i) Manipulate the equipment correctly so that patient diagnosis and management are not
compromised;

iiiy  Take care when using the equipment in order to awdddhage;

iv)  Ensure that regular planned preventative maintenance is carried out by qualified personnel;

V) Ensure that an agreed quality assurance programme is in place that incorporates the regular
inspection of ultrasound machines and ancillary equiptmen

The stated aims of quality assurance procedures applied to ultrasound equipment are to ensure
consistent and acceptable levels of performance of the imaging system and image recording
facilities and to ensure the safety of the patient. The foundatiba good quality assurance
programme is regular visual inspection of the equipment and the reverberation pattern of each
probe by the users, since the majority of faults may be detected in this way. Common faults are
damage to probes, which may presentelectrical or infection hazard and/or affect the efficiency
of all or part of the probe. Formal qualigssuranceprotocols focus on the consistencyof
specificfeatures of image quality over time. The acceptability of image quality may not be
apparent fom measurable changes in the parameters tested. The issue of what constitutes
unacceptable equipment performance is still very difficult to assess objectively, but there is
evidence that probe faults, such as drop out affecting more than 1 element, @nige diagnostic
quality.

There is a section relating to image quality requirements, quality assurance and equipment
NBLIX I OSYSyd Ay (K Standrde ior{the Brovisith®iQudaNtiEsbiind sergice
(2014)(section 2).

The British Medical Ultrasound Society has recommended Quality Assurance testing and monitoring
advice available in the article by Dudietyal6 H n Mine(BMI& guidelinesdr regular quality
assurance tgting of ultrasound scannegs

2.12 Professional responsibilities and safeguarding

2.12.1 Raising concerns

The executive summary of the February 2GRkDort of the Mid Staffordshire NHS Foundation Trust
Public Enquirg W ¢ KS CNJ y6cdévant to this siBsdction

bl { ¢NMHzada FyR ISFEGK . 2FNRa gAff KIFIBS GKSANI 24y
the publication of the Francis report. All healthcare professionals have a professional duty to report
concerns they may hawabout the safety of patients and of service delivery.

The following advice will also be of help if needing to raise concerns:

Care Quality Commission
1 Report a concern if you are a member of staff

Health and Care Professions Council
i Fitness to practiseRaising concerns

NHS England
9 Freedom to speak up: raising concerns (whistleblowing) policy foNH®S (2016)
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https://www.rcr.ac.uk/sites/default/files/documents/BFCR(14)17_Standards_ultrasound.pdf
https://journals.sagepub.com/doi/full/10.1177/1742271x13515557?ssource=mfr&rss=1
https://journals.sagepub.com/doi/full/10.1177/1742271x13515557?ssource=mfr&rss=1
http://webarchive.nationalarchives.gov.uk/20150407084003/http:/www.midstaffspublicinquiry.com/sites/default/files/report/Executive%20summary.pdf
http://webarchive.nationalarchives.gov.uk/20150407084003/http:/www.midstaffspublicinquiry.com/sites/default/files/report/Executive%20summary.pdf
https://www.cqc.org.uk/contact-us/report-concern/report-concern-if-you-are-member-staff
https://www.hcpc-uk.org/concerns/raising-concerns/
https://improvement.nhs.uk/documents/27/whistleblowing_policy_final.pdf
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NHS Resolution
1 Welivering fair resolution and learning from harm Our strategy to @220 H A MT U0 LINR FA R &
information on their strategy to help support NHS staff wtikings go wrong and help
identify ways to learn from errors and prevent future errors.
 Wiveyears of8 NBE 6 NJ f L (ROL7}réviewed cefebfal galsy claims as part of the NHS
target to reduce still birth, neonatal and maternal deaths, to share learning from such cases.

Society andQollege ofRadiographers
1 Raising concerns in the workplace: guidance for SoR mer(2@15) [SCoR member log
required)

I Ddty of Care of healthcare professioréals 6 Hn Mo 0 R2O0dzYSy i LINPGARSA Ay T
professionals about protecting patients and staff.

2.12.2 Safeguarding

Ultrasound practitioners have a duty to report concerns relating to children and vulnerable
adults. Employers will have available advice and policies as to the pathways that ultrasound
practitioners are required to followTraining and updating in locshfeguarding procedures and
policiesisa mandatory requirement of the employer.
Further information can be found at:

f  NHS England (2014, updated 2049 FS3dz2t NRAYy 3 t 2f A0&Q

NHS England (2018puse and neglect of vulnerable adults

Public Health Wales (201Rgtional Safequarding Team (NHS Wale

The Scottish Government (2013hild protection guidance for health professionals

Scottish Parliament (200Adult Support and Protection (Scotland) Act 2007

Heath and Social Care Board (no date)thern Ireland adult safequarding partnership
NICE (2009, updated 201Zhild maltreatment: when to suspect maltreatment in under 18s
Dearnley, R (201®reventing modern slavery: The role of the NHS

= =4 -4 4 -4 -8 4

2.12.3 Female Genital Mutilation (FGMjtatutory requirements of practitioners

From 32! October 2015 (Enghd and Wales) there is a legal requirement for all statutory registered
ultrasound practitioners to report female genital mutilation in those less than 18 years of age to the
police. This duty is on the individual ultrasound practitioner and not the eyepjdt cannot be
transferred. Complying with the duty does not breach any confidentiality requirement or other
restriction of disclosure that might apply. The same principle also applies to ultrasound practitioners
who are not statutorily registeredJltrasound practitionerén Scotland and drthern Irelandshould

use their established safeguarding protocols as required

Useful information:

f Home Officed H N Mp =  dzLIRVaid& Ry repartme di fendale genital mutilation:
procedural informatio®$
1 NHS England=GM mandatory reporting in healthcae; has flow diagrams and posters

32


https://resolution.nhs.uk/wp-content/uploads/2017/04/NHS-Resolution-Our-strategy-to-2022-1.pdf
https://resolution.nhs.uk/wp-content/uploads/2017/09/Five-years-of-cerebral-palsy-claims_A-thematic-review-of-NHS-Resolution-data.pdf
https://www.sor.org/learning/document-library?sort_by=field_date_published_value&title=raising+concerns&taxonomy_topics_tid=All&field_archive_value=0
http://www.publicworld.org/files/Duty_of_Care_handbook_April_2013.pdf
https://www.nhs.uk/conditions/social-care-and-support-guide/help-from-social-services-and-charities/abuse-and-neglect-vulnerable-adults/
http://www.wales.nhs.uk/sitesplus/888/page/91322
https://www.gov.scot/binaries/content/documents/govscot/publications/advice-and-guidance/2012/12/national-guidance-child-protection-scotland-guidance-health-professionals-scotland/documents/00411543-pdf/00411543-pdf/govscot%3Adocument/00411543.pdf
http://www.legislation.gov.uk/asp/2007/10/contents
http://www.hscboard.hscni.net/niasp/
https://www.gov.scot/binaries/content/documents/govscot/publications/advice-and-guidance/2012/12/national-guidance-child-protection-scotland-guidance-health-professionals-scotland/documents/00411543-pdf/00411543-pdf/govscot%3Adocument/00411543.pdf
https://www.england.nhs.uk/blog/preventing-modern-slavery-the-role-of-the-nhs/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/573782/FGM_Mandatory_Reporting_-_procedural_information_nov16_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/573782/FGM_Mandatory_Reporting_-_procedural_information_nov16_FINAL.pdf
FGM:%20mandatory%20reporting%20in%20healthcare
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T NMCo H n Mdditional information on female genital mutilation cases
f Education Authoritpp 2 NJi K S N3/Mulki-dBricyt pyaRicedyuidelines: female genital
mutilationé

2124 Duty of Candour

All healthcare professionals have a responsibility to act in an open and transparent way, particularly
when things go wrondJltrasoundpractitionersshould alsde aware of the requirements of their
Professional Indemnity Insurdrasked to make any staments regarding patient care, complaints

and claims.

Further information can be found at:
1 NHS Resolution (201@paying Sorgy
f  Public Healt®® y 3 f | y RNHS $Saraerdng Programmes. Guidance on applying Duty of
Candur and disclosing audit resudts
f General Medical Coundily R b dzNEAY 3 I YR ai®éhdSaNBhontedydzy OA f
when things go wrong: The professional duty of candodr

2.125 Conscientious objection

The following is the conscientious objection clause from3hedards of Conduct, Performance and
Ethicsthat is associated with the Public Voluntary Register of Sonographers:

W, 2dz YdzAd NBLRNI Ay NARGAYy3I (G2 @&2dz2NJ SYLX 28Ay3 I d
conscientious objection that may be redev to your professional practice. You should explore with

them ways in which you can avoid placing an unreasonable burden on colleagues because of this.

Your right to conscientious objection does not exempt you from providing service users with full,

unbiased information; for example, prior to prenatal screening or testing. You do not have the right

G2 NBFdzaS G2 GF1S LINI Ay lFyéd SYSNESyO& (NBIiYSy

¢ KS bal/ KICgnSciehti®u®db@dEon Wy nurses, midwives and nursing assdQibhis
gives further details of the legal circumstances when such a clause might apply.

2.13 Acquisition, archiving and use of ultrasound data

Ultrasound data refers to ultrasound images, ultrasound reports and request forms. They include
images captured and stored in digital, video, film and thermal paper formats and written
reports/requests generated either in electronic form or on pap&he RCR published the second

S R A (i AQuidan@ Bn makHining patient confidentiality when using radiology department
AVIZ2NNIEGAZ2Y &8 2M@MSYaQ Ay b2@SYo6SN

Image recording

The compilation of an appropriate number of annotated images that represent the entire ultrasound
examination is good practice agitovides the following:

9 support for the written report KHS resolution, 2038
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https://www.nmc.org.uk/standards/code/female-genital-mutilation-cases/
https://www.eani.org.uk/sites/default/files/2018-10/cpsss_multiagency_practice_guidelines_on_female_genital_mutilation.pdf
https://www.eani.org.uk/sites/default/files/2018-10/cpsss_multiagency_practice_guidelines_on_female_genital_mutilation.pdf
https://resolution.nhs.uk/wp-content/uploads/2018/09/NHS-Resolution-Saying-Sorry.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/557261/Guidance_on_applying_duty_of_candour_290916final_NB300916.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/557261/Guidance_on_applying_duty_of_candour_290916final_NB300916.pdf
https://www.gmc-uk.org/-/media/documents/openness-and-honesty-when-things-go-wrong--the-professional-duty-of-cand____pdf-61540594.pdf?la=en
https://www.gmc-uk.org/-/media/documents/openness-and-honesty-when-things-go-wrong--the-professional-duty-of-cand____pdf-61540594.pdf?la=en
https://www.sor.org/practice/ultrasound/register-sonographers
https://www.sor.org/practice/ultrasound/register-sonographers
https://www.nmc.org.uk/standards/code/conscientious-objection-by-nurses-and-midwives/
https://www.rcr.ac.uk/system/files/publication/field_publication_files/bfcr1910_patient-confidentiality-ris-and-pacs-guidance.pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/bfcr1910_patient-confidentiality-ris-and-pacs-guidance.pdf
https://resolution.nhs.uk/resources/ten-years-of-maternity-claims-an-analysis-of-nhs-litigation-authority-data/
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1 asecond opinion to be given on those parts of the examination that have been imaged,;

1 a contribution to dhical governance through audit and quality assurance procedeS(
and SCoR, 201B8MUS audit too{BMUS member lein required);

1 ateaching tool;

1 evidence that the examination was carried out to a competent standard;

1 evidence that local and national guidelines and protocols were followed.

Unless the entire examination is recorded it must be recognised that the ultrasound images cannot
be fully representative of that examination. The stored images will have been choska by
ultrasound practitioner as a reasonable selection to support the examination report orign
abnormality or other pathology has been missed during the real time examindtisrunlikely to

have been included on an imade

All images should have the following demographic and machineniafioon correctly recorded on
them:

9 Patient identification

1 Date of Examination

1 Hospital/Trust/department/provider identification.

Ultrasound practitioners should be aware that the-secreen information is not always reproduced

on the recorded images. Fexample, the safety indices displayed during the real time examination
may not be replicated. This will depend on the machine in use.

Managers of ultrasound services should ensure that the local protocols and guidelines address the
issue of:

9 ultrasounddata acquisition
9 storage and archiving of specific ultrasound data in accordance with national guidance and
current legislation including the data protection and freedom of information acts.

LG A& GKS dzf NI &2dzy R LINI Ctiihkylare 2aghibaNditti lochl Bratdeifsy a A 6 A f A
for image recording and storage.

Selection ofimages

Recording of images should be done in accordance with agreed local protocols and / or as required
by national protocols where these existg.within screenirg programmes)Ultrasound

practitioners should ensure that stored images are correctly annotatetican be benchmarked
against the national standard

Professional judgemenghould be exercisenh the selection and recording @hyimages in addition
to those required by protocol to support the examination report or demonstrate that a
measurement has been madas technology develops, entire examinations may be able to be
routinely saved, thus removing the need to select specific imagagtording.

Screening programme requirements

TheFetal Anomaly Screening Programara theAbdominal Aortic Aneurysm ScreeniR@gramme
have published requirements for the images that must be recorded.
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https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCR%2814%2917_Standards_ultrasound.pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCR%2814%2917_Standards_ultrasound.pdf
https://www.bmus.org/policies-statements-guidelines/professional-guidance/bmus-recommended-audit-tool/
https://www.gov.uk/government/publications/fetal-anomaly-screening-programme-handbook
https://www.gov.uk/government/publications/aaa-screening-standard-operating-procedures
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The equivalent screening programmes ie ttievolved countries will have their own
recommendationsréf: section 14).
Independent work(ref: section2.16)

Ultrasound practitioners working independentlyaild be clear as to who owns the images, what

their responsibilities are for image storage and have clear governance procedures relating to image
recording and storage. If images are to be given to the patient at the end of the examination it is
recommenakd that, at a minimum, an identical image set is stored by the provider for future
reference.

PfGNF a2dzy R LINI OGAGAZ2YSNE ¢2NJAy3 Ay 9yt yR dzy RS
LINA GAf S3SaQ SESYLIiAZ2Y &aK2dAd R 0B8JIORUNBRZFT wEKSE ad AN
This states that the hosting provider will own all records and will have responsibility for ensuring

that essential levels of quality and safety are met.

Only theCQCan give formal advice on registratioequirements the onus is on the independent
provider to register unless advised otherwise by the CQC

General advice on independent practice can be foungkation 2.16f these Guidelines and within
0KS w/ w Iy Rd&Sfandgres@étheprovisiwmad an ultrasound sergidecument and the
ol { [AGAIFGAZ2Y | dzi K2 idgonf @e@ paged2d énwards)l { wS a2t dziA2y o

Storage of images and data

There are varying requirements for the storage of images and associated ultrasound data including

the reportand request formFor obstetric scanthis can be up to 25 years or mor8cans on

children and young people have similarly long retention times. Full details can be found at NHS
SAFAGIWSOARNMEOYMNWY I ASYSYyid O2RS 2F LINF OGAOS F2NJ KS

Trusts, Health Boards, departments and independent providers should include details of image
storage requirements and responsibilities within their governance procedures.

Reference:
7. . FGSazr Wol @ 0HamMmMO® ! 6R2YAYI thilddingdtthed 2 dzy R Y K2
Elsevier).

2.14 Recording of images by patients during examinations
The Society and College of Radiographers updated its guidance aretloeding of images and

clinical discussions by patients during diagnostic imaging, interventional procedures and
radiotherapy treatmeng in January 2019.

Thereish 42 | RBEHEdDSSHclultrasound examinations. Guidance on sale of images, fetal
sexing, commercial congdations and requests to recoi@2019).
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https://www.cqc.org.uk/sites/default/files/20150326_100001_scope_registration_march_2015_updated.pdf
https://www.cqc.org.uk/contact-us
https://www.rcr.ac.uk/publication/standards-provision-ultrasound-service
https://resolution.nhs.uk/resources/ten-years-of-maternity-claims-an-analysis-of-nhs-litigation-authority-data/
https://digital.nhs.uk/data-and-information/looking-after-information/data-security-and-information-governance/codes-of-practice-for-handling-information-in-health-and-care/records-management-code-of-practice-for-health-and-social-care-2016
https://www.sor.org/sites/default/files/document-versions/2019.1.13_re-draft_recording_of_images_final.pdf
https://www.sor.org/sites/default/files/document-versions/2019.1.13_re-draft_recording_of_images_final.pdf
https://www.sor.org/sites/default/files/document-versions/2019.1.13_re-draft_recording_of_images_final.pdf
https://www.sor.org/learning/document-library/nhs-obstetric-ultrasound-examinations-guidance-sale-images-fetal-sexing-commercial-considerations
https://www.sor.org/learning/document-library/nhs-obstetric-ultrasound-examinations-guidance-sale-images-fetal-sexing-commercial-considerations
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2.15 Wave you paused and checkgposters and prompt cards

WYl | @S &2dz LJ dz@ S RI2 & U Brhdpkchrgdiade Reeh published to support

ultrasound practitioners in clinical imaging servicBsey are designed to act as a ready reminder of

the checks that need to be made when any ultrasound examination is undertkerposters are
designed in PDfermat to allow for easy downloading and printing. They can then be displayed in

the department as required. There are A4 and A3 sizes available and also an A6 version that is small
enough to be placed close to a machine or work statidre posters haveden developed by a joint
working party from the Society and College of Radiographers and the British Medical Ultrasound
Society.

2.16 Independent Practice

Many ultrasound practitioners work independently where they are not directly employed by an

organiation such as a Health Board, NHS Trust or independent company; some will combine

independent work with an employed post. Some ultrasound practitioners set up private or other

forms of companies, work as franchisors or franchisees or as a sole tfHole are a wide range of

ways in which independent ultrasound practitioners can work. Ultrasound practitioners have also

0SSy adz00SaaFtdzZ Ay 200FAyAy3a O2yiaNI Ola OAl 20! f
vdzl £t ATASR t NB Z MBI orir(pirdefship wits dtherkufrasduid

practitioners. These Guidelines cannot provide specific advice although the following information

may be of help.

The Care Quality Commission (CQC) regulations which are a legal requirement &glata only.
Ultrasound practitioners practicing independently in the devolved countries are advised to contact
the equivalent organisations in their own countries for advice about any legal requirements that may

apply.

i) Unlessexempted, the legal body that provides a regulated activity (service provider) must by
law register with the Care Quality Commission. Regulated activities include ultrasound.
Service providers can be an individual, company, charity, partnership, NH®Mottstr
organisation. The onus is on the service provider to register. The CQC produced a publication
(The scope of reqgistrati@n(2015)

The regulationsrelating 2 K2 & dAy3 | NN yaISYSyGax adzomO2yidNI: O
LINAGAE STISAaQ FNB O2YLX SE | iR sépeyf ragiStratfs? dzy R 2y LI
document. Ofy the CQC can formally advise as to whether CQC registration is necessary.

/ v/ 3 dzAnBdpshdeBt henlthcare services: information for providarsy help with
additional advice.

{O20Gf 1 YR KlFa LlzofAaKSR fS3lIf NBIlj dZA NBeSyia 2y
requlation of hdependent healthcare in Scotlagid

i) Many contracts of employment with Trusts and Health Boards and independent companies
require disclosure of independent work and activities that may have a bearing on the work of
the employer and, even ifot stated, may be implied or judged to be so once operational.
There may be conflicts of interests that arise. Independent practitioners are advised to seek
advice, for example, from their employer or seek independent legal advice.
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https://www.sor.org/learning/document-library/have-you-paused-and-checked-ultrasound
https://www.cqc.org.uk/guidance-providers/independent-healthcare-services
https://www.cqc.org.uk/guidance-providers/independent-healthcare-services
https://www.cqc.org.uk/guidance-providers/independent-healthcare-services
http://www.healthcareimprovementscotland.org/our_work/inspecting_and_regulating_care/independent_healthcare.aspx
http://www.healthcareimprovementscotland.org/our_work/inspecting_and_regulating_care/independent_healthcare.aspx
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iii) Ultrasound practitioners should be entirely clear on when they are working independently
(seltemployed) and when they are working as an employee. This should be made clear in any
written contracts, but some are very poorly written and constructed and thistslways
apparent. The Advisory, Conciliation and Arbitration Service (ACAS) have advice on
employmentcontractsor independent legal advice can be sought. Independent practitioners
aK2dzZ R 6S ¢ NB 2F (GKS RAFTFSNBYyOSa o0SisSSy |
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NEBflFdA2yAaKAL] A& FurtheOEgniatohcanibe fdubd\ah theSwelsiteO S & Q ®
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iv)  Itis a requirement of statutory registration with regulatory bodies sucthaddealth and
Care ProfessionSounciland theNursing and Midwifery Coundhat a declaration of having
professional indemnity insurance in place is made at the time of indgabtration or at
renewal or revalidation.réf: section 2.2 Ultrasound practitioners working independently
must be aware ofand follow the requirements and conditions otheir professional
indemnity insurer. It is important to be fully aware of any terms and conditions that may
FLILJX & FTyR GKFG Ad Aa WX AOIofES G2 it FNBI A
professional indemnity policies will apply only to the individual practitioner and not to
companies. Some policiessuchasthé 2 wQa t NP FS & a A 2 ydrefseconda®yS Yy A (i &
to a contract of employment which must be in place with the employer accepting primary
vicarious liability.

' RRAGAZ2YFf AyadzaNFyOSa F2N) Lzt A0 tAFloAftAGEY S
itself may also be requitedepending on circumstances. From AptiRD13 independent
sector providers of NHS services have been able to joictinécalNegligence Scheme for

Trusts (CNST)

v)  The safety of patients is paramount and ultrasound practitioners must have documented
evidence of their competencies, continuing professional development and reflective practice
and show evidence of audiff all aspects of the service(s) they provi@avernance
arrangements should include protocols and procedures for image acquisition, storage and
retention (ref: section2.13). See also the 2014 RCR and SfoeRmentdStandards for the
provision of an ultrasound servi€e

vi)  Independent providers of NHS services are advised that there may be a requirement to hold
anNHS Provider (Monitor) licencProviders are exempt if their annual agplble turnover
from the provision of NHS services is less than £10 million but there can be other factors
affecting this such as if services are specifically desigratedmmissioners to require an
NHS Provider licence to be heRroviders are advisedtmake their own enquiries with
clinical commissioning groups with which they hold contracts as the rules are complex. These
regulations apply in England.

vii)  The SCoR has published the following information that relates to independent practice
(member login required):https://www. sor.org/careefprogression/independent
practitioners/independenipracticeand-independentpractitioners

The RCR// 2w 0 H n mn BtanBa2d©fdzYhS prdvisien of an Ultrasound Serice
(RCR/SCoR, 2014) applies to independent practice as it does for Trusts, Health Boards and
independent companies. There is guidance within on the qualificatory requirements of staff
providing independentltrasound services.
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viii)  Seeection 2.1For guidance on image acquisition, retention and storage which includes
reference to independent practice.

iX) Independent providers oétional screening programme examinations (e.g. Fetal Anomaly
Screening Programme) must follow their published requirements with regards to service
delivery and quality assurance procedures.

X)  Independent practitioners are encouraged to séglality Standard for Imaging (QSI)
accreditationof their servicesréf: section 3.2[2018]

Xi) General Data Protection Regulaf20il8]
TheGeneral Data Protection Requlation (GD&me into effect on May 252018.
Independent sonographers are likely to have responsibilities for data under the Act as data
controllers. There will probably be a requirement to register with the Information
Commissioner. Registration seHassessment toak available. The assessment tool takes
approximately 5 minutes to complete. There is a small fee (for the majority likely to be £40) if
required to register with the Information Commiseer.

xii)  Marketing and advertisin§R018]
The SCoRithin its &Code of Professional Condeallows for the practice of independent
practitioners advertising their servicggrovided that any advertisement conforms to the
British Codes of Advertising Practice and Sales Promotion. To achieve the standard, the
following criteria apply:

1 Advertisements should not be falseaudulent, misleading, deceptive, sédfudatory,
unfair orsensational
1 Advertisements should be dignified and professionally restrained.

The health care practitioner/patient relationship is important, therefore due regard should be paid

to the maintenarce of the highest ethical standards in any advertising. Direct appeals to patients,

either face to face or over the telephone, should be avoided. It is undesirable to use too many
abbreviations which can be confusing to patients and clients. Comparadivesclvith other

practitioners should not be made in respect of superiority of skills, equipment and/or facilities.

GSNY WaLISOAItAAGQ aK2dzZ R 0S NBAGNAROGSR G2 dK2as$s
correct and propr for independent pactitionersto be able to publicise their service and practice,

they should act in a restrained and professional manner at all times. Claims with regards to

registraion status should not mislead.

Further information can be obtained from thfedvertising Standards Authority (ASA)

Independent pactitioners who are registered with a regulatory body such as the HGRICor
NMC must also comply with their requirements

It is important that claims made about the performance of specific imaging modalities or methods
for screening for various types of pathology ar®© OdzNJ G4 S® { SS BrkKde sRe@dzY Sy G | G
F2NJ KSIFfOGK O2yRAGAZ2YAY bl { NBO2YYSYRIUAZ2YyaQ
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SECTION 3: Education and Accreditation

3.1 Elearning for Healthcare

Image Interpretaibnis an elearning programme developed by the Society and College of
wkRA23INI LIKSNES Ay O2fft 062N A2y -wnhidgie-LdaSihgffoli K 9 R dzC
Healthcare (d_fH) programme.

Thee-learning provides continuing professional development (CPD) to support sonographers with
interpreting ultrasound imaging and offering reporie online training sessions complement

existing teaching methods and provide a valuable reference poirgyare designed to be engaging

and interactive, using quality images, video and animati@mmtent is presented using various

GSYLX I GSa -fardfoKQ |30 SWNIBNJE 2 dasseSihentSuestiondzZRA S& | yR aSt ¥

There are seven modules on ultrasound; eachtaims a number of sessions as indicated belaliv,
ultrasound sessions were reviewed and updated in 2017

Module 15- Gynaecological Ultrasoun® sessions

Module 16- Abdominal Ultrasound 19 sessions

Module 17- Men's Health Ultrasound3 sessions

Module 18- Vascular Ultrasoune6 sessions

Module 19- Musculoskeletal Ultrasoundl1 sessions

Module 20- Head and Neck Ultrasound sessions

Module 21- Obstetric Ultrasound 15 sessions and 15 multiple choice quizzes

=4 =4 =8 -8 -8 -8 -9

The Image Interpretabn sessions have been written by expert ultrasound practitioners to match
the format used by d.fH.This is a very valuable learning resource and can contribute to an
ultrasoundLINI OGAGA 2y SNDR&a O2y iAydziy3da LINRPFSaarazylft RS@S

To a&cess the free sessions, please registértat://portal.e -Ifh.org.uk/. All eLfH programmes are
now also available to anyone with an NHS.ac.uk, .ac.uk or .gov.uk account.

For information about the programme please visitp://www.e -Ifh.org.uk/programmes/image
interpretation/

LY FRRAGAZ2Y (2 WL Y Jr&geofoihé& MIANGSdits Goeting 8 vely KiBeNE | NB
range of healthcare provision, leadership, communication and core skills. The National screening
programme elearning (FASP, AAARf section 4.2 is also now on the-&fH site and available after

registration and log in.

3.2 Quality Standard for Imaging (QSI) [updated 2019, previously ISAS standard]

All providers of ultrasound services are encouragedlign their services to th@S] (jointly owned

and developed by the Royal College of Radiologististhe College of Radiographers)

Support to meet the standard is available through the 5 staged approach found on the RCR/SCoR
websites ywww.rcr.ac.uk/gsior www.sor.org/cgi) or by contacting the Quality Improvement Partner

at QSl@sor.orgServices can be independently assessed by the United Kingdom Accreditation
Service (UKAS) against that standard. Accreditation provides strong and independent confirmation
that high quality services are being delivered, please access the webpages fer fnftinmation.
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QS is now recognised by the Care Quality Commission and has been approved for use within CQC
hospital inspection methodology. Details are on theited Kingdom Accreditation Servisite.

m UKAS are always recruiting new assessors from all areas of imlégimgpne is interested
in applying to become an ssssor please
% contact: https://www.ukas.com/services/diagnostitnagingaccreditation/imagingobs/

3.3 Continuing Professional Development
Continuingprofessionaddevelopment (CPD) has been defined as follows:

"... the procesdy whichhealth professionalkeepupdatedto meetthe needsof patients,the health
service, and their own professional development. It includes the continuousitoguif new
knowledge skills,and attitudesto enablecompetentpractice.."®

It is a processthat seamlesslycontinuesfrom staring as a student, throughuccessfutompletion
of a first qualificationand lasts throughouta healthcareprofessional life. CPOs embeddedin
the NHSclinicalgovernancestrategy (ef: section 2.10 All ultrasound practitioners must be
engaged with continuingrofessional development.

Many ultrasound practitioners are registered with thealth and Care Professions Council (HCPC)

as a raliographer or theNursing and Midwifery Council (NM&) a nurse or midwife. Medically

qualified staff will be registered with theg@eralMedicalCouncil (GMC)These regulators all have

their ownrequirements for CP® { 2 YS NXB 3 dzf | { 2 Néil modél Basdd ¢n ledringi LJdzi & Q
FYR NBFtSOGA2y 6So3d [/ t/ 0o hiKSNJ NB3dzA | 2 NB dz&
on certificates and attending study days.

Statutory regulators provide information on CPD for their registrants, for exarhplel€PC
R 2 O dzY Govftilnuing professional development and your registratjomhich applies to many
ultrasoundpractitioners

If an ultrasound practitioneis not statutorily registeregthe same good practice principles of CPD

will still apply. For those ultrasound practitioners voluntariggistered with the Public Voluntary
Register of SonographefB8VRS})hey will have signed at the point of application to state that they
undertake CPD activitieAudit of CPD, based on HCPC principles and systems, was introduced from
1 March 2017 renewal of voluntary registration. Further information can be found in thenckert

OCPD audit requirements for voluntary registrants who do not hold statutory registgation

Evidence of CPD is also a requirement to maintain accreditatith the Society of Vascular
Technologyf Great Britain and Irelan(SVT)

Evaluation and reflection on the learning gained from the following activities can afidzbas
evidenceto meet HCPC andMRS CPEquirements. Other regulators may have a different
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emphasis or procedures; ultrasound practitioners are advised to consult the website of their own
regulator where information will be available.

i) Successfully completing a programme of study

ii) Attendance atand participation inappropriate professional workshops and
conferences

i)  Defining and implementing a departmental audit programme

iv)  Implementing a change process in practice

v)  Mentoring an ultrasound student in practice

vi)  Participation in an ultreound or professional research project

vii)  Attendance at and participation in case reviews

viii)  Attendance at radiology discrepancy meetings and rdificiplinary team meetings

ix)  Submission of a paper to a journal

x)  Critical evaluation of a peer reviewed research pape

xi)  Peer review of an article for a journal

xii)  Teaching peers and students both formally and informally

xiii)  Completion of H.earning for Health modulemd other online learning activities

xiv) Active engagement with a professional ultrasound grqupfessional or regulatory
body or scientific society

xv)  Promoting the practice of ultrasound to other health care professionals within a wider
context

xvi) Communicating with, and imaging, patients

The list of possible activities above is for example ofiiere are many and varied other activities
GKFG OFy Ffaz2 O2yidNRO6dziS G2 'y AYRAGARAZ £t Qa /t5d

It isimportant that suitablerecordsare maintained,and evidenceis compiledon a regular basis.
Evidence should not only include attendarusstificates at events but also written records of
personal learningreflectionand details of how the learning will improve your practice, the service
and experience of service users

Society and College of Radiographers member§ha¥ O O SEDENodl Phis & aiserfriendly on

line tool for identifying, planning, evaluating and record®igD that will also help the individual if

asked to present evidence of CPDbyH@PC! W/ t5 b2¢Q | LIJ A& | @FAflFofS
(Apple) devices.

A document published by the Interprofessional CPD and Lifelong Learning UK Working Group
OPrinciples focontinuing professional develapent PD and lifelong learning in health and social
caree was published in January 2019. This provides additional guidance on CPD.

Reference:

8. Peck, C., McCall, M., McLaren, Bd &otem, T. (2000). Continuing medical education and
continuing professional development: international comparisons. BR0)432.5. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/1066945JAccessed October 13, 2019].
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3.4 Audit and learning from discrepancy

Introduction

As outlined in the Royal College of Radiologsisiety and College of Radiograph2644
documentdéStandards for the provision of an ultrasound sergjobjective and robust audit and

review of nonobstetric ultrasound imaging is difficudtvingto the very nature of the imging

specialty. Ultrasound is an operator dependantigng modality where image assessment and
diagnosis occur in rediime. The recorded still images are a record of the examination that was
performed but they do not necessarily reflect the quality of the examination undertaken. That said,
assessment of hardopy images can be an indication of whether any imaging parameters have been
altered and technique modified in response to the conditions foundendmbertaking the scan.

There are multiple limiting factors affecting the quality and outcome of any ultnad@xamination.

In addition to patient factors, age and quality of the machine being used, experience of the operator
and not least, an understanding of the clinical question being asked all have an impact in the final
outcome of any examination. Undekiag quality assurance of ultrasound studies under ¢hes
conditions is challenging.

The subijectivity and operator dependence of ultrasound imaging needs to be recognised within any
audit programme being implemented. Prior to implementatidns essentiathat there is an
understanding of what the audit programme is trying to achieve. It is also essential that staff
members within the team in which the audit programme is being implemented understand the
rationale for this programme, understand the procesal engage with the process itself.

Audit programmes should be viewed as a process rather than simply a means to an end. It should
highlight areas where improvements can be made sf@tognising that resources and support will

be necessary to ensure provements can be implemented. Learning outcomes and actions points
are an essential part of this audit programme so that improvement to clinical practice can be
monitored, focused and reviewed.

Actionable reports are required for safe patient managemamd audit of the reporting outcomes is
AUNRBYy 3t & | ROM&SBRlededortingkiSe wi/ KA & aY S K2R 0O2dz R oS
the peer review audit tool outlined below.

Forany ultrasound practitioner working in isolation or within a team it is important to gain an
understanding of the expected and achievable standard of practice. Knowing and understanding this
standard will provide evidence for commissioners of any contriagtsmore importantly, it will

provide a benchmark against which practitioners can be measameccan measure themselves.

While issues of failing competency are ratieey are incredibly difficult to deal with if there is no

known standard bpractice wihin a serviceFarker and Bya¥s

Reviewing images and reports is the essential first step in an ultrasound audit programme. A range
of practices are already in place which may be used to assess quality or inform services of their
performance. Theseften include Continuing Professional Developm@¥®PD) activitiesuch as

follow-up of individual cases, image/discrepancy review sessions and attendance at MDT meetings.
While such CPD activities are vital in developing the education of ultrasoundipraetithey should

be used in conjunction with, rather than instead of a more formal quality assurance prow#m

When undertaking an audit programme within an ultrasound sepadwolistic view of the quality of

an ultrasound examination is required. While image qualitd overall report accuracy are

important, it is essential that other factors such as clarity, content, readability and relevance of the
report should be assessed. A limiting factor to the clarity of the report may be due, in part, to the
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quality of thereferral. It is recommended that any audit programme assesses the referral for
relevance and clarity of clinical question in addition to assessing the ultrasound examination itself.

Audit programme

There are various methods of audit process proposdtiériterature and currently being
undertaken in practic@°however theBritish Medical Ultrasound SocieffgMUShave devised a
universalJS S NJ NE @ A Shiat candaused tolevalidtethe referral, the image quality and
report. Whik this tool may not encmpass all audit programmei$ isrecommended as a starting
point from which inhouse audit tools can be developed to meet local needs.

As yet, there are no national standards for expected quality of images and reports fabstetric
ultrasound. The benchmark standard against which images and reports will be assessed will be
limited by the individuals or department standard. An optimum programme would be to recruit
external auditors to review practice, be this neighbouring Trusts beagues but it is recognised
that this may encountefinancial and time constraints

In line withthe Royal College of Radiologist¥dzo f A Qifeldng Raynéing aHd building teams using
peerfeedbacR O H N MTIG VIRFRIRW 2 F f S| NI AV J20B)HB Stronglt & ONB LIy C
recommended that this per review audit is undertaken in conjunction with a discrepancy meeting.

It is recommended that each service agrees a tolerance level of acceptable quality and any cases

falling below this tolerance level should be discussed openly within a discrepantyngnaed

learning points and further action agreedthin the team of peers.

Recommendations for use of the BMUS audit tool

It is acknowledged that a peer review of images and reports takes time. A reasonable estimation of
time required is to allocate aaverage of 5 miatesper case reviewed. It is recommended that
services should aim for a review of 5% of all examinations and refpoti®, 2034RCR, 2017

A timely retrospective audit of cases is required. Services may wish to allocate time on a daily,
weekly or monthly basis. Access to image and reporiagfe facilities are required and often
assistance from IT departments or PACS managers is required to retrieve retrospective data of
examinations performed.

A randomised sample of examinations will reduce bias between reviewers and users of this tool are
advised to determine a reliable method to both retrieve data and ensure it is randomised. Some
users may prefer that the cases are anonymous, but this can be detrimental to the service being able
to identity learning needs of individual practitioners.

Individual services will need to agree who within the team is to perform reviews bearing in mind that

'y AYRAGARdzZ £ Qad AyOfdzaA2y Ayid2 | dzZRAG LINRPIAINF YYS 2
a sense of ownership and responsibility. It is strongly ssiggethat all practitioners within a team

participate in the process.

A database for identifying cases that have been reviewed and storing the audit data will need to be
established. This can be an electronic database, a system linked to hospital patiemts or a

paper filing system. Services need to be mindful of data protection and information governance
guidance and legislation with regarttsstoring patient data.
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Review process

Once cases for review have been identifigk reviewer will need to access the referral
information, the stored images and the issued report.

9 All three aspects of the examination are reviewed.

9 Initially the clinical question should be revieweld.it clear and appropriate?

I The images are themeviewed and categorised into good, acceptable or poor. These
2dzRISYSyiGa ¢gAfft 0S oFasSR 2y GKS NBJASHESNDa

1 The report will then be reviewed and again categorised into good, acceptable or poor.
BMUS recommended reporting standawsd best practice is doowented in the following
F NG MBS W] Sa || 32 2 Rol4pavailblesfrdnitiferUltrasBung? NI Q
journal.

1 Finally, the reviewer should detaine if the clinical question has been answered and
whether appropriate advice or a conclusion has been given where appropiiais.can
include a statement of normality dHo cause of symptoms demonstrat@hd may be
dictated by departmerdl practice It is recognised that in some specialised cases, or cases
including intervention, a conclusion may not be desirable or helpful.

All scores should be recorded on an appropriate databdisis.recommended that cases falling
below the departments predetenined minimum standards level are discussed with the individual
practitioner before being discussed openly at a discrepancy meeling strongly recommended
that any significant errors, such as unreported pathology or significant typographical areors
rectified immediately by issuing either a supplementary report or recalling the patient following
discussion with the practitioner and / or clinician referring the examination.

Learning from discrepancies

An ultrasound disagreement is identified bp@rson second reviewing images and / or a report and
their opinion is different to the original in retrospecthis review may occur as part of peer review,
MDT or Xray discussion, irhouse audit or as part or routine work.

A reporting discrepancy ocaiwhen a retrospective review, or subsequent information about
patient outcome, leads to an opinion different from that expressed in the original report. Not all
reporting discrepancies are errors.

It is recommended that local Terms of Reference are afjragen establishing the meeting3he
terms of reference should include as a minimum:

the membership of the meeting;

the chair of the meeting

confidentiality of the cases and discussipns
agreement as to whether the cases are anonymous oy not
the review process for cases being discussed;

how the cases are documentgd

any grading and / or scing system being implemented;
any voting process being used

who is eligible to vote

who is the arbitrator of any discussion

how learning outcomes anecorded

= =4 =8 = =888 -8=9
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how action points are recorded

how dataisrecorded for review

duty of candour actions

how serious errors or discrepancies are escalated

=A =4 =4 =9

Suggestions for holding ultrasound discrepancy meetings

It is recommended that discrepancy meetings aeld every month.Those present with
appropriate qualifications vote on the case using the following system.

Grade of disagreement

The aim of the outcome of discussions at the discrepancy meeting is to grade the severity of the
disagreement.The folowing grades are suggested

Grade| Radiological significance not clinical significance

0 Nodiscrepancysimply a disagreement!

1 Understandablemiss
Disagreement with report no action required
Disagreementwith report ¢ report amendedshould be called most of the time)

Significant disagreement with repogtaction required ¢hould be called almost every
time)

The majority view is taken.

Grade Ois not a discrepancy but simply a disagreement of opinion between healthcare
professionals.

Grade 1lis regarded as an understandablessii Two examples are detailed below:

i Images of the examination demonstrate that thara-aortic region was not imagd or
commented onOperators need to be aware of reason for scanning {a@nic region.
This is done to assess farlarged lymph nodebut it is understandable why this was
not imaged given the clinical details and presence of gas in the abdomen.

i A liver that appears to be hyperechoic compared to the kidney on review of the images
may have appeared normal at the time of the examination. The appearances may be
due to the machine quality and setting. Only with additional clinical information such as
incrd &SR [ C¢Qa g2dzd R GKS L2aairoAfAade yR aAiidy

These are contentious points, and this is why we take a majority view from a group of
qualified peers.

Grade 2 and &re reporting discrepanciedA reporting discregncy occurs when a
retrospective review, or subsequent information about patient outcome, leads to an opinion
different from that expressed in the original report. Not all reporting disagreements are
errors.

Grade 2may be a discrepancy in which the wargliof the report is ambiguous or additional

statements are required to improve diagnosin example of a grade 2 discrepancy is
detailed below
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1 On review of the imagethere is apparent right renal pelvis fullness but no other
evidence of hydronephrosis or renal obstructidlo evaluation of resistance indices
made which may have improved diagnostic confideridee report states no cause for
obstruction seen implyinthe kidney is obstructedOn discussion with the peethe
majority would have worded the report differently which may have affected future
patient management but not significantly affected outcome.

Grade 3may be a discrepancy in which an abnormafitdgemonstrated on the images and not
documented on the report or where the abnormality imaged is interpreted differently from
the majority view. In the vast majority of these cases the patient is recalled for a subsequent
follow up ultrasound examinatioar alternative imaging to evaluate whether an abnormality
has been missed or misinterpretedhe findings of any such review examinations are fed
back to the individual operator via a one to one discussion and the team at the next
disagreement meeting.

Type of disagreement

If a gade 3 discrepancy has occurréids recommended that the discrepancy is benchmarked to
promote personal and corporate reflection.

Type of Discrepancy

Observation

Interpretation

Poor imaging technique

ol 0O m™ >

Poorwording

Following discussion and agreement of the grade tgpé of discrepancythe meeting should agree
learning outcomes and action points for the individual and tedrnis may include a change to
guidelines, additional training, a revision of pathologies and conditions occurring in certain patient
groups or snply a review of a single cas@ny such learning outcomes and action points should be
recorded, with a copy being sent to the individual practitioner and a copy stored securely within the
department for future reference

Duty of Gndour

A process need® be established as to how errors and / or disagreements are communicated to the
referrer and subsequently the patientt is recommended that ultrasound practitioners and
departments seek advice regarding local practice and guidelines within theiskwéte (ref:

section 2.12.%

¢tKS ba/ |yR Dal/ KI@S I ROAOS 2y pkSesbadriindneyt /[ I Yy R2
when things go wrog: the professional duty of candadur 6 H A Mp U

Ultrasound Practitionershould alsde aware of the requirements of their Professional Indemnity
Insurerif asked to make any statements regarding patient care, complaints and claims.
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SECTION 4: The Ultrasound Examination

This section includes examinatigpecific guidelines and common clinical scenarios. They have
been compiled by the British Medical Ultrasound Society Professional Standards team and are
presented as examples of bgstactice which it is hoped will be of value to departments. Guidelines
or links to information on theetting and justifying of ultrasound requests, reporting and audit are
also included. The Guidelines presented here are not prescripiiiese Guidétes do not and

cannot cover all elements of an ultrasound examination altihsound practitioners are advised to
access additional published information and research in order to fully inform their own local
departmental protocols and procedures when teeaare no nationally agreed ones available.

4.1 Overview of ultrasound examination procedures

Relatingto all ultrasoundexaminationsthe ultrasound practitioner shoulthe aware of locally
agreedstandardsof practiceand current guidelinesof other professionabodiesand organisations.
Thefollowing points shouldbe consideredfor all ultrasoundexaminations:

1 the patient is correctly identified following required departmental procedures;

1 the clinical detailrovided are sufficientto carry outthe examination requested and
the correctexaminationhasbeenrequested,;

1 relevantinformation is availablefrom the casenotes, previousinvestigationsand other
sources;

1 the role of the ultrasoundexaminationis understoodin the clinicalcontextfor the

patient;

the potential risksinvolvedin the procedureare explainedo the patient;

valid,informed consentis obtainedbefore proceedingwith the examination;

requirements for chaperones are followed where applicable;

due consideration is given to the need for an interpreter;

a systematiscanningapproachis adopted that can be modified as required;

requirements and recommendatiorshouldthe examinationbe incomplete;

the needto extendthe ultrasoundexamination,and/or proceedto additional

imagingtechniques wheraecessaryn accordancewith locallyagreedprotocol;

the aftercareof the patient;

1 appropriate national and local health and safety regulations including infection control
are applied.

= =4 =4 =4 =4 =4 =4

=

4.2 Obstetric, Vascular, Echocardiography and Breast examinations

In the 2015 edition and the subsequent revisitinere are no practice guaines included for
obstetric and vascular ultrasound examinations, echocardiography or for ultrasound of the breast.

Early pregnancy and obstetrics

Ultrasound practitioners are referred in particular to publications from the national fetal anomaly
screening programmes, thieoyal College of Obstetricians and Gynaecsis(gspecially their
Greentop Guidelines), theetal Medicine Foundatigrthe Association of Early Pregnancy Units
BritishSociety of Gynaecological Imagitige International Society of Ultrasound in Obstetrics and
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Gynaecologythe National Institute of Health and Care Excelleack L/ 9 0 | Y RJltrasbuwd 6 H A M T U
training recommendation$or medical and surgical specialiti@sp

Echocardiography

British Society of EchocardiograpBSEhave published protocols for the various procedures that fall
within their remit.

Vascular

For informaton on this aspect of ultrasound practice, please see the website ofStiwety for
Vascular Technology of Great Britain and Irelé®\dT)

The SVT have published protocols for the various procedures that fall within their scope of practice:
http://www.svigbi.org.uk/professionalssues/(SVT member log in required)

yad F2NJ OF NPGAR dzf NI a2dzyoRt SEI YAV

National recony Sy R (1 A 2
2ya FT2NJ NBLIR2NIAYI OFNRPGAR dzZf G4 NI a2dzy/R

NEO2YYSVYRIF (A

For abdominal aorta sesection 4.8.6

4.3 NICE and other guidelines

TheNational Institute for Health and Care Excelle(NECEpublish a wide range of Guidelines, many
of which have implications for ultrasound practice.

Other organisations publishing Guidelines include the following (the list is for example only)

f Roval College of Obstetricians and Gynaecologidtdr NIi A Odzf | NI @ GKS WDNBSy
9 British Society of Gynaecological Imaging
1 Royal College of Radiologists
0 RCR (2017Qltrasound training recommendations for medical and surgical
specialties 39 ed.
British Medcal Ultrasound Society
Society and College of Radiographers
British Society of Echocardiography
Socety for Vascular Technology of Great Britain and Ireland
International Society of Ultrasound in Obstetrics and Gynaecology
National Screenim Committeeand the individual national screening programmes: (
section 1.3
Fetal Medicine Foundation
Clinical Imaging Board
Association of Early Pregnancy Units

= =4 =4 -4 -8 9

= =4 =

Anyone undertaking an ultrasound examination should meet knowledge, understanding and
performance critéia defined by the Skills for Health National Occupational Standards
1 CIL.C.201®erform, interpret and report on ultrasound examinations

1 Cl.IPerform image guided procedures and/or interventions
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4.4  Vetting of ultrasound requests

Introduction

An ultrasound department or providenay receive requests from many different sourteduding
wards, outpatient departments and primary care. Some departments and providers will also accept
selfreferrals for certain types of examination.

A fully completed ultrasound request either paper or electronic form wilormallybe required for
every examination undertaken. Departments and providers shmake clear within their local
requestingprotocols who may request antrasound examination. This may, for example, be
restricted to amedically qualified person or a qualified and registenedlthcare practitioner. It is
advised that normedical requestors diHSultrasound scans have an agreed scheme of work
approved by the imaging department or provider and by their relevant clinical lead prior to referrals
being made. If selfeferrals ae accepted by the department or provider, the circumstances when
this may occur should be recorded within the local requestiraiocols.

The ultrasound scans themselves may be performed by a variety of staff, in a variety of locations,
both in and outof normal working hourslt is essential that ultrasound departments are proactive
in managing workload to ensure that the right scan is performed in the right place, by the right
person and at the right timeRrotocoling of ultrasound requests by an akound practitioner is
therefore important.

Aim of Vetting

1 To ensure that ultrasound scans are justifegtthat the correct scan has been

arranged with the correct patient preparation.

To ensure that clinically urgent requests are undertaken in a timely manner.

To ensure that the scans are undertaken by the right person, in the right place and at
the right ime. The request should be checked to ensure that it is filled out correctly and
complies with inlividual department policiesThe vetting practitioner should be

confident that the ultrasound request provides sufficient clinical information and is
appropiiate to answer the clinical problem posed. There should be an agreed
departmental mechanism for dealing with inappropriate requests and requests for
which the vetting practitioner is uncertain.

T
il

It is recommended that there is a procedure for flaggingicdilly urgent requests together with a
mechanism for dealing with such requests.

4.5  lustification of ultrasound requests

Introduction

Advice has been producemé . a'! { Ay Gusicaia @ drvaSoyirit Reéques(2017)

to give best practicguidance to ultrasound providers. It is intended to support princase
physicians and ultrasound providers in the appropriate selection of patients for whom ultrasound
(US) would be beneficial in terms of diagnosis and or disease managgBhiS logn required)

This documenhas been written to aid ultrasound prowads in justifying that an ultrasound
examination is the best test to answer the cliniqaestion posed by the referreWhile it is

primarily aimed at primary care, the guidance is also relevant for other referrer grobjss.
document has been compiled/ka panel of ultrasound experts to support good practice in vetting
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and justifying referrals for US examinatiorishas been written with a pragmatic approach to
YFEYLFE3Ay3 NBFTSNNIfa ol &S Rhistigtunieft 8an bélusedtb asind S E LIS NI
underpin any local guidelines that are produced. Reference is made to itiereebased iRefer

publication Royal College of Radiologsésid should be used in conjunction with this

The NICE guidan®¥G12 éSuspected Cancer: Recognition and Refépablished in June 2015

(updated 201 7has also been considered in the productiontdtupdated publication.

In many instancesNICE advisaurgent direct access CT but if this is unavailabkedvises that
patients are referred for an urgent ultrasound examinatidracal practice will dictate appropriate
pathways following considation of capacity and demand issues in each Trust.

Principles

This document is based on several raomtroversial principles:

Imaging requests should includespecific clinical question(gp answer, and

contain sufficient information from the clinical history, physical examination and
relevant laboratory investigations to support the suspected diagnosis(es)

1 The majority of US examinationseanow performed by ultrasound practitioners such as
sonographers who are not medically qualdfi Suspected diagnoses must be clearly
stated, not implied by vague, néd LISOA FA O (G SN¥Xa &dzOK | & datl Ay
LI GK2t.238¢ SGO

i Although US is an excellent imaging modality for a wide range of abdominal diseases,
there are many for which US is rem appropriate first line test (e.g. suspected occult
malignancy,)

1 Given sufficient clinical information, most NHS providers witlirect US requests to CT
or MR where appropriate with the agreement of local commissioners

This general guidance is basad clinical experience supported by peer reviewed publications and
established clinical guidelines and pathwaysdividual cases may not always be easily categdri
and local arrangements for prompt access to specialist advice are essential.

Local guidines should include identification of who justifies the referral, timescales for vetting and
appropriate training for individuals undertaking this process.

Changes to guidelines and pathways should be approved by local trust governance proltésses.
recommended that any referrals returned to the referrer have an accompanying letter explaining
the rationale behind thisAll actions should be documented and recorded on the local radiology
information system.

Implementation

For practitioners working iEngland, most primary care ultrasound services are commissioned via
the Clinical Commissioning Group (CCG). Services that have adopted the BMUS Good Practice
Guidelines have initially negotiated with the CCGs regarding the service that is to be conmerission
This can be informed by service and good practice guidelines should be incorporated into any
contracts.
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The suggested steps are given as guidance to service leads to aid implementation of the Good
Practice Referral Guidelines:

1.

10.

4.6

Be clear as to whguidelines are to be introduced in addition to these being best practice
guidelines. They may also represent best use of limited resources or may be required to limit
demand.

Discuss BMUS document with local service colleagues, amending as necessatgdalsui
practice.

Discuss edited BMUS document with local secondary care providers and consultants to
ensure that this sits within local referral pathways as some examinations may be better
suited to primary or secondary care depending upon local practice.

Once agreed, discuss with service provider contracts lead (this may be a team in a large trust
or a local manager if an independent provider) and enter into discussions with local CCG.
Engage local CCG and GP representatives, attend local learning evesiisgs or

committees to present case and need for change. Be prepared to edit document further to
reflect local requirements.

Once agreed, plan a start date for implementation. A lageriod may be considered

where referrals are accepted but whereetieferrers are informed that they do not fit

proposed guidelines and why.

Plan vetting time into schedules as declining referrals and communicating with GPs is time
consuming.

Ensure a clear and robust communication pathway is in place to ensureftreer is

informed if the referral is declined. It is vital that the reasons for declining are clear so that
referrers may learn the new guidelines.

Ensure there is a system in place to record all referrals, including those declined. This may be
the devdopment of a local code on the patient information system that the service uses or a
password protected database.

Feedback to CCG the impact that the implementation of guidelines is having on waiting lists,
referral quality and of any nenompliance.

Recommendations for the production of an ultrasound report

When considering ultrasound report writing, the following documents are important:

1 RCR/SCoR H n sandards for the provision of an ultrasound seg/(section 5)

1 The Royal College of Radiologiétsi n mMppsition Gtatement on recording the identity of
healthcare professionals who report ultrasound examinatfons

1 BMUS(2017)&eporting of ultrasound imaging. BMUS position statené§2018]
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Safetystatement

Itis recognisell A Yy (itKeSafedugeo] ultrésound in medical diagné$2012)that all
personnel undertakingltrasoundexaminations should be aware of the potential biologietfects,
situations in which examinations may be contndicated and be aware of the nationally
recommended mechanical and thermal indices and the ALARA principle to reduce ultrastiemnd

dose.
Generalcomments
1 Theultrasoundreport shouldbe written and issuedby the operatorundertakingthe
ultrasound examinatiormnd viewedasan integral part of the whole examination
1 Thereport shouldbe written assoonaspossibleafter the examinationhasbeen
completed
i Thename andstatusof the operatorissuingthe report shouldbe recordedon the
report. Where applicablédt is good practiceto include the statutoryegulatorybody and
registration number of report author
i The report author should take responsibility for the accuracy of the ttegrodl ensure
that the report iscommunicatedo the appropriatepersonnel
1 The report author should be aware of his/her limitations and consequently seek clinical
advice when necessary.
1 Thereport author shouldbe awareat all times of the implicationsfor the patient of

the contentsof the report andactin accordancewith localguidelines, policies and
procedures.

RCR (2018&)standards for interpretation and reporting of imaging investigatédrighlightnine
essential steps for production of an ultrasalreport

Understanding clinical information

Sufficient clinical information should be provided by the referring clinician or be
available to allow relevant and appropriate interpretation of the imagélse person
interpreting the images and then produghe report must understand the referring
Ot AYAOAL yQa Ay Tehaishoildiedsyire thaf tRey NI ljndieBsiaiddhe
aim of the ultrasound examination in order to affect a clinically useful and relevant
report. The diagnostic importance ofetreport in the clinical management of the
patient should be understood.

Technicaknowledge

Ultrasound is an operatedependent technique and the diagnostic quality of the
images is very dependent upon the skills of the operaiidie person interpretig and
reporting the images must be able to reflect critically upon the image quality and
appraise the impact on diagnostic accurayhere the images are technically sub
optimal (e.g. high patient@®ly Massindex), the reportingauthor must decide whether
the patient requires recall and +gcan. It is recommended that any technical limitations
of a scan arelearly recorded in the report.
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3. Observation

To minimise the possibility of error in producing a report for the wrong patient, it is
essential that tle report author crosshecks the unique patient identification with the
date and type of ultrasound examination performdokf: section 1.19

Observations may be sutiassified as:
1 normal findings;

1 abnormal findingsexpected or unexpected;
1 equivocal findings: may be normal or abnormal,
I normal variats.

TOP TIPit is recommended that a systematic approach to image scrutiny us used for bot

live and postscan analysis to ensure that tlhape,Sze Outline, Texture andMeasurements
of any findings are appropriately considered (Acrorfy8OTM

4.  Analysis

Detailed critical analysis of the images should be undertaken, taking into account the
observations and clinical reasoning to formulate a clinical opinion and to consider its
diagnostic implication.
Examples:

are the findings abnormal and dbey directly relate to the clinical question?

are the appearances simply normal aggated changes?

If the appearances represent active patholothen further critical analysis is required
to identify the most likely diagnosis and/or to provide a list of differential diagnoses.

5. Medicalinterpretation

The interpretation of the findings and subsequent report must be considered in the
light of the wider clinical picture.In order to produce a relevant diagnostic report
review and understanding of any previous imaging or relevant investigations may be
required The Royal College of Radiolog{@818)states thatda clinically relevant
opinion encompasses all the known factors about the patient, as well as the imaging
finding<. In this context, it is essential that the rapauthor has extensive medical
knowledge to reach a diagnosis or a series of ranked differential diagnoses on which
clinical decisions can be made.

Whether the report is produced by a medically qualified or-+meadically qualified
ultrasound practitioner, it is essential that there are governance procedures in place to
ensure that theindividual does possess the knowledge, skills and competenceetct aff
this duty without detriment to the patient outcome. In addition, there must be a

failsafe mechanism to ensure that, when required, a radiologicatjarvalent expert
opinioncan be obtained promptly to allow issue of the report without undue delay.
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6. Advice

It is essential that the report author is aware of the diagnostic accuracy of the
examination related to the individual patient. The level of certainty or doubt in the
diagnosis should be made evident. If a definitive diagnosis cannot be madadiee
on further appropriate imaging investigations should be provided, when requirechl
policy should exist clearly stating mechanisms for advising on relevant further
investigations that takes account of the professional background of the repdnmbaut
which may be a nomedical one.

7. Communication with the referrer

There needs to be an effective mechanism in place locally to ensure timely
dissemy I GA2Yy 27F (KS dzf (i NIStaddayskor tineBdd2nNIcabionw/ w6 H s
of radiological reports and faflafe alert mechanisndéso

TKS NBLIRNI aK2dZ R 0S AaadadzSR Ay fAYS gA0K w2
(RCR 201RCR 20D&and must provide information which relates to the original clinical
guestion, including expected and unexpected findings and their clinical relevance.

There should be an awareness of the refe@armnderstanding of such reports and they
shoul be worded to ensuréhat the referrer is able to understand the clinical
information expressed, including theiccess to comphaentary investigations
(examples CT/MRI).

A mechanism to allow the referring clinician to discuss the report findings héth t
report author to ensure better understanding of the clinical impact of the report on
management is appropriatéor example, a dedicated department email address may
be set up to allow communication between referrers and reporters for sjuhries.

8.  Taking appropriate action

The report author also has a duty of care to the patient to ensure that when immediate

or urgent action is required that this information is delivered to the referring clinician

promptly. This should be agreed at loRIF St ( KNRB dzZZ3K | LILINRLINRF S Y
Such urgent communication(s) should be recorded in the re@@R 2016

9. Commurication with the patient

It may/may not be possible for the report author to pass on information regarding the
outcome of the examination to the patient, particularly if there has not been time to
review the widerclinical aspects of the case.

Caution is recommended when discussing the clinical findings with the patient,
particularly in respect of possible management strategies where the report authgr m
not have adequate knowledge. Ultrasound practitionsih®uld also adhere to the
guidance provided on communication by their professional body.

Appropriate training should be uedtaken prior to giving any difficult or unexpected

news to ensure that such news is given sensitively afet®fely and without
ambiguty.
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Report authors must be aware that patients may have access to the report and
therefore caution in the wording is advocated.

Reportcontent
It is recommended that an ultrasound report be divided into the following sections:

| Type of examination pdormed

The type of ultrasound examination performed should be stated at the top of the report to
ensure there is a true record.

Examples: Ultrasound examination of the upper abdomen
Transvaginal ultrasound examination of the pelvis

This is particularly important in the latter example whéres essential to document the

intimate nature of the procedureCare is also required where a decision may have been

made for appropriate reasons not to examine the pelvis when an abdomen dvid pas
requested.Standard generated headersedg! f G NI 42 dzy R | 0 Ra&sth8Yy | yR LISt
amended appropriately and the reasons identified in the report.

1 Summary of clinical details

It is often helpful to record an overview of key clinical history and findings at the start of the
report. If the referring clinician has only provided scant information and further relevant
information has been gleaned from the patient by the operatonttteis should be recorded
accordingly. This will assist in setting the report in its true clinical context.

In cases where the clinical question within the referral is unciearay be useful to state the
inferred clinical question which theport then sets out to answer.

1 Descriptive element

It can be helpful to include a description of the observations and findings to include analysis of
the Sze,Shape,Outline, Texture and anyMeasurements of the structures examined.

Forexample:

0A well definedmasswith mixedechoess presentin the left rectussheath.Thelesionis
exquisitelytender. Themassmeasures$.2x 4.6 x 3.6cm. Appearances and findings are
in keeping with a rectus sheath haematoing

Any technical difficulties encountered must be noted, together with their impact on diagnostic
accuracy.
Forexample:
&Only limited intercostal views of the liver obtaineding to the presence of bowel gas
obscuring access. However, where séle@ live is normal in size and appearaidce
1 Conclusion

The standard use of a conclusion is good practice and should include an inteqpretbthe
observed examinatiofindings set into the clinical contexi'the main principal diagnosis
should be given and where possible the RCR recommend that you come to a single diagnosis.
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Where this is not possible then the most likely diagnosis should be highlighted, with other
options liged in rank order of likelihoodRCR 2013

i Differential diagnoses

Where these are necessary, they should be limited in number and brief and should include a
statement as to why these are less likely than the primary diagnosis.

i Recommendations for further investigations / management

To include any appropriate recommendations for further investigation (e.g.
CT/MRI/drainage/biopsy) dependent upon local departmeuitiglines and practice.

1 Identification of the author and contributors

The name, position and profession of the person performing and interpreting the ultrasound
examination shouldbe clearly stated(RCR 20LRCR 2016&RCR 2016 his should also

applyto anyone involved in second party reportinty.is good practice to state the report

I dzi K2NR& Da/ X |/ t/ 2NJIye 20 KBeNpedfic acliodzof 2 NE NI 3
any secondary involvement should also be stated W@--------; ConsultahRadiologist

reviewed the images and agrees with the above interpretation

1 Identification of Chaperones
Details of any chaperones or third parties in the room should be documented giving name
FYR LINR2FSaaAzyltft OFLIOAGED® tFGASYydQa I OlA2ya
offered and declined should be documenterkf( section 2.Y.

1 Consent
Details of any consent gained prior to the procedure should be documented. For instance,
verbal consent gained for intimate (transvaginal) examinations or written consent for biopsy
procedures should be damented. (ef: section 2.9.

i Additional Relevant Information
Any further information gained during the examination which may affect future
investigations or may have resulted in a retandard procedure being undertakshould
be included. For instangéDue to latex allerga latex free probe cover was use(N.B.
Local guidelines will need to be considered if such statements are to be used).

Report style(Edwardset al! What makes a good ultrasoundlrid2 NIi Q

q Reports should be succinct, clear, unambiguous and relevant wherever possible.
1 A standard reporting template is helpful for both the ultrasound operator and referring
Ot AYAOALya (G2 SadlofAakK I WK2pdetieSindhied.t SQ 4 KA

However, standardeports which are understoodand acceptedby staff within a
hospital may need to be modifiedfor outsidereferrals. For examp|eeports to GB
may requireadditionaladvice regarding patient management than reports lgein
written for hospital consultant referrals.

q Abbreviations are not recommendeéd orderto avoid ambiguity and potential
confusion.
1 Reports should be written in plain English language and shoulebdrbm the use of

any ultrasounderminology (e.gtransonic, echogenic etc.) as such phrases are
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generally meaningless to nartrasound users ands suchmay be subject to
misinterpretation.Shortparagraphsand appropriate layoushouldbe used

1 Thereport shouldaddresgshe clinicalquestionand generallypertainto the reasonfor
referral.
Forexample:

dThegallbladderis verytenderand cholecystitigs the likely causeof the right upper quadrant
paine @

1 Where the examinatioiis extended to examine other areas other than those in the
primary request then the structures examined and the subsequent findings must be
clearly documented. The examination and the technique(s) used should be
documented

Forexample:

OA largeleft sidedvaricocoelds presentand, in viewof this, thekidneyswereexamined. Both
kidneys appear normal and in particular the left kidney is normal on ultrasound examiéation.

q Any limitations (technical or clinical) of the examinatgiouldbe statedand, if a
relevantorganhasnot beenfully examined/assessedhe reason(s) shoulbtie indicated

Forexample:

GThe pancreas obscuredby bowelgas and not seen adequately enough to assess.
The gallbladder is contracted as the patient is not fastextefore the presence of small
gallstones cannot be confirmed or excluded with confidénce

1 Diagrams may be useful in describing the findings to the referring clinician (examples:
vascular studis and gynaecology examinations) and a standard template can be used as
an adjunct to the written report.

1 The report should be conclusive where possible, indicating when the appearances are
consistent with a specific diagnosis. Where no conclusipossible alternative
explanations for the ultrasound appearances may be offered

1 Any relevant actions undertaken should be reported

Forexample:

d have informedhe patient that shehasan ovariancystwhich requires follow up. | have
arranged a followup scanin sixg S S inde (The patient is aware of this appointment.
Inviewof the findingsl havepersonallydiscussedheseresultswith the referring clinicianDr
XXXoytelephoné @

1 If second opirdns have been sought and given, or if other personnel have scanned the
patient, their status, actions and opinions should be stated.

For example:

oCase discussed with Dr XKX¥nsultant Radiologist, who agreed with findings and report
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Patient alscsscanned by Mrs XXX, Lead Sonographieo agrees with the findings and repértb

In conclusion, a good report is a report that answers the clinical question. The clinical question
is ideally given in an appropriate request. Good reporting avoids confudearly identifies

the appropriate findings and gives a correct interpretation in a clear and unambiguous format.
Ultimately, good reporting equates to good communication skills and, in the clinical context,
will avoid error and potential harm to the patit.

Reporting Audit [2018]
Actionable reportare required for safe patient managemesnid audit of the reporting

outcomes is strongly advised by the RCR (2018). This method could be used in conjunction
with the peer review audit tool outlined isection 3.4of this publication.

Reference:
11. Edwards, H.Smith, J., and Weston, M. (2014). What makes a good ultrasound report?
Ultrasound22, 57¢60.

4.7 Gynaecological ultrasound examinations

Gynaecological ultrasound is a useful imaging technique for female patients of all ages and has a role
in identifying a wide range of pathology. It is particularly useful for imaging women oflmsidng

age and younger patients since there is no associated radiation burden. For maximum diagnostic
accuracy the ultrasound practitioner must be aware of-aglated appearances, the menopausal

status of the patient and expected physiological changes of the menstrual cycle.

4.7.1 General scanning principles

Clinical history

Prior to the examination, the ultrasound practitioner should consider the clinicainadfand
understand the clinical question posed. Additional essential information may be obtained from the
patient. Before commencing the examination the practitioner should be aware of:

0 Reason for referral, age, menstrual history, obstetric history, $gmp, relevant medication,
previous relevant imaging, previous gynaecological surgery/treatment.

Technique

It is considered best practice for all initial gynaecological ultrasound examinations to be performed
via the transabdominal (TA) approassing the distended bladder as an acoustic window. It should

be noted that scanning transabdominally with an empty bladder can also be useful. This gives a good
overview and can be better in many cases than a scan with anfidledrbladder. Transabdomanh
assessment allows the whole of the pelvic contents to be imaged. Large or deep pelvic abnormalities
may be identified but often with limited resolution.

The patient should be invited to empty their bladder to undergo transvaginal (TV) ultrasound
assessrant for an alternative and often more detailed evaluation of the pelvic structures. Valid,
Informed consent for TV scan must be obtained. It is accepted that some patients may decline this,
or it may be inappropriate. Details of the type of examinatiod gatient consent or decision to

decline should be documented in the report.
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The transvaginal examination allows only a limited area to be imaged but with higher resolution
when compared with transabdominal imaging. Large or deep pelvic abnormalitieaahajways be
demonstrated adequately.

Colour Doppler and/or power Doppler may be relevant in appropriate clinical presentations e.g. the
assessment of myometrial vascularity, ovarian tumour angiogenesis, endometrial perfusion. Setting
a low pulse repetibn frequency to maximise Doppler sensitivity is essential.

3D/4D ultrasound offers the ability to assess the uterus and ovaries in multisectional and volumetric
reconstruction and may be useful in the assessment of pathology and congenital malformations.

4.7.2 Structureso examine and evaluate

The practitioner should examine structures in at least two planes. The size, outline, echotexture and
vascularity, where relevant, of normal anatomy, anatomical variants and abnormal findings should
be congilered, taking into account menstrual status and agkated appearances.

The following structures should be examined:

i Bladder- wall and contents

1 Cervix- internal os, external os, cervical canal, continuity with uteassessment of size,
outline, echdexture

9 Vaginag The vagina may be seen but ultrasound is only of limited value in the assessment
of pathology. Limited assessment of outline and echotexture is possible for some
pathologies and congenital malformations

9 Uterus- size, shapegchotexture and position (e.g. anteversion, retroversion) should be
noted. The uterine length is dependent upon age and parity. The outline should be smooth.
Assess echotexture and uniformity of the myometrium. Consider focal areas/masses.
Consider partiularly in the transverse plane whether congenital anomalies are present.

1 Endometrium- thickness, echotexture and junctional zone should be noted.
* Premenopausal endometrium
Consider menstrualelated appearances, thickness, uniformity and junctional zone.

The endometrium measures up to approximately 16 mm in hormal premenopausal
woment?,

* Postmenopaual endometrium

Consider thickness uniformity and junctional zoli@symptomatic, up to and including
11 mnt34 is acceptable although features such as increased vascularity or
inhomogeneous endometrium should be noted and referral to a ggakgist may be
considered. Protocols should be agreed with local clinicians.

1 Ovaries- size (in relation to reproductive status), shape and appearance should be noted.
A volume calculation obtained from measurements in three different planes should be
offered when ovarian volume is considered abnormal. The number and size of follicles may
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be relevant depending on hormone status, fertility treatment or use of specific
contraceptives.

1 Adnexae- structures including the broad ligament, pelvic muscles, main blood vessels, and
fallopian tubes may be identified.

1 Rectouterine pouch (pouch of Douglasif fluid is present, consider whether is it more likely
physiological or pathological.

4.7.3 CommonPathologies

4.7.3.1 Uterus

Fibroids (leiomyomajpccur commonly, especially in women of black ethnicities, and have an
estimated prevalence of up to 70%. They are clinically apparent in 25% of women of reproductive
age and are benign tumours of fibrous and smooth muscular tissue. Some contain areas of
calcification and/or necrosis. Location is variable and may be intramural, subserosal, submucosal,
pedunculated and cervical. If fibroids occur near uterine cornua, they may impinge on the fallopian
tube and impair patency.

The common presentation is merrbagia and/or dysmenorrhoedibroids appear on ultrasound as
well-defined areas of altered echogenicity. The fibrous content attenuates the ultrasound beam at a
higher rate than the surrounding tissue often resulting in multiple lines of shadowing bisibigv
behind the fibroid.

When fibroids are identified the practitioner should evaluate the number, location(s) and size.
Where previous imaging is available, it is important to compare interval changes in size and
appearance. Rapid growth is associatgth malignancy. Vascular pattermary considerably and
are unreliable for diagnosis, therefore colour Doppler has limited value.

Uterine leiomyosarcoma (LMS$ a rare carcinoma of uterine muscle that occurs in one to five of
every 1000 women with filmids. There are no reliable methods to diagnose LMS before surgery and
ultrasound appearances may be nepecific but can include a very heterogeneous myometrium

with cystic spaces. LMS should be suspected if fibroids change rapidly in size, althowgitft is
emphasising that even in cases where there has been rapid growth, most fibroids will still be benign.

Adenomyosigs diffuse or nodular deposits of endometrium within the myometrium. Presentation is

often menorrhagia and/or dysmenorrhoea in multijpais women in their 40s. Ultrasound

appearances may comprise an enlarged bulbous uterine fundus and body, and a coarse,

heterogeneous myometrial echotexture, often containing small cystic spaces. Frequently, the

posterior myometrium is thicker than the agior myometrium. Acoustic linear striations and an

indistinct endometrial/myometrial interface may be visible. Concurrent discrete fibroids may also be

seen. However, careful evaluation is requirBdeviously adenomyosis has been misdiagnosed as

WS NG RRFR OKIy3aSQd LT GKS FLIISEFENIyOS 2F GKS dziSN
walls and linear, rather than peripheral vascularity the appearances is more likely to be

adenomyosis.

61



SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

Endometriosiss the presence of ectopic endometrial tissatesites in the pelvis other than the
myometrium. Fragments of endometrium have the same cyclical menstrual changes as those that
are normally sited. Patients may experience cyclical menstrual pain.

The gold standard for detection is laparoscopy. Alifo ultrasound is now being used more
frequently in the diagnosis of endometriosis, however it is acknowledged that a requirement of
specialist knowledge and operator dependence often limits the more subtle ultrasound findings.

On transvaginal ultrasoune&ndometriosis may be seen as discrete nodules in the rectouterine
pouch and other peritoneal folds but more commonly, ultrasound practitioners rely on the presence
of endometriomas to form a diagnosis.

Endometriomason ultrasound appear as smooth, thic g+ f f SR woOeadiaQ -grdyi K | K2
'ground glass' echotexture. There are no loculations or solid elements

| RKSNBY (G alAradaary3dée 20 NASax NBGUGNRTESEA2Y kIl yiaSTt
palpation with the TV probe may be secongléeatures of endometriosis.

TOP TIPGently push with the TV probe, after warning the patient, to assess fo

movement of the pelvic organs.

2.7.3.2 Endometrium

Benign endometrial hyperplasiédefined as > 15 mm to 16 nifin the secretory phase or more
than 11 mm in asymptomatic postmenopausal wonmés).

This is a common condition, often insmonse to oestrogen stimulus, which usually regresses
spontaneously or responds well to treatment with hormones or minor surgery. Drugs such as HRT
and Tamoxifen may induce endometrial hyperplasia. A very small percentage of women with
endometrial hyperplaia go on to develop endometrial cancer.

Carcinoma

Almost all (95%) cases of endometrial cancer present as abnormal uterine bleeding or unscheduled
postmenopausal bleeding (PMB). In postmenopausal women with PMB,-defiekkd
endometriummeasuring 5 mm or less is unlikely to be cancefblis

Note:reference values vary, and some centres use a threshold of ##m
Agree PMB protocols locally with clinicians.

Polyps

These benign growths are common in paad postmenopausal women. Most are asymptomatic but
may present with intermenstrual bleeding (IMB) or PMB. In cases of thickened endometrium and a
suspected polyp, it is often helpful to rescan premenopausal women in the first week of their
menstrual cycle.
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Ultrasound appearance:

» focal endometrial thickening or a hyperechoic mass within the endometrial cavity
* |ow flow colour Doppler may help identify a ‘feeder vessel' supplying the polyp.

' AKSNXI yQad ae@yRNRYS

This condition involving scar tissue/adhesions in the uterine cavitylmaeen in women with a
history of severe pelvic infection or repeated dilatation and curettage procedures. Presentation
includes pain, dysmenorrhoea and subfertility.

On ultrasound there may be foci of increased echogenicity in the border betweemtiarestrium
and the myometrium (junctional zone). Fibrous connections, or synechiae, may be seen-toagiss
the uterine cavity.

2.7.3.3 Ovaries

Simple cyst simple ovarian cysts are common and in premenopausal women most are
physiological. The uttsound appearance is of a wekfined, anechoic, unilocular cyst with thin,
smooth walls and good through transmission of sound. Most are asymptomatic, are managed
conservatively and resolve spontaneously.

Haemorrhagic cyst ultrasound appearances wadepending on the time of the event causing
haemorrhage, but these cysts are commonly homogeneousthithfibrous internal stranditially
but become heterogeneous as clots form and then retract. Presentation is usually pain.

Ovarian torsion- the uktrasound appearances are complex and may develop over time. They
include:

enlarged, congested, oedematous ovary

appearance of a complex adnexal mass

reduced vascular perfusion

transient vascular occlusion in cases of intermittent torsion
ischaemia, infarction

free fluid in the pelvis

=A =4 =4 =4 -4 =9

Polycystic ovarian syndrome (PCOS)

PCOS is a syndrome of ovarian dysfunction with multiple clinical signs inaluelirstrual

irregularities, menstrual infrequency, signs of androgen excess (hirsutism, andejbesity No

single diagnostic criterion, such as hyperandrogenism or ovaries with polycystic appearances on
ultrasound, is sufficient for clinical diagndgidt is acknowledged that there are challenges in the

diagnosis of PCOS and there should be an aim to prevertdisgnosis on the strength of

ultrasound features especially in the adolescent age group, therefitrasound not indicated in
adolescentsdue to overlap with normal reproductive physiolegy ! O O 2 NR lhtgidhtiofia2 (G KS a
evidence based guideline for the assessment and management of polycystic ovary syhdroong 1 my 0
exclusion of thyroid disease (thyroid stimulating hormone), hyperprolactinemia (prolactin), ard non
classic congenital adrenal hyperplasia-fiijdroxy progesterone) is recommended with further

evaluation recommended in those with amenorrhea and more seuknéal features including
O2yaARSNI A2y 2F KeLR23I2yIR2GNRPLIAO KeLR3IZ2Yy Il RAAYZ
tumours.In patients with irregular menstrual cycles and hyperandrogenism, an ovarian ultrasound is

not necessary for PCOS diagnosis; harewltrasound will identify the complete PCOS phenotype.
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Two of the following three criteria are required for a diagnosis of PCOS

9 Oligo or anovulation
9 Clinical and/or biochemical signs of hyperandrogenism
9 Features of polycystic ovarian morphology (PCOM) on ultrasound

Recommendations fronthe dinternational evidence based quideline for the assessment and
management of polycystic ovary syodne¢ (2018) include:

1. @' ft Ny a2dzyR aK2dzZ R y2i 06S dzaSR F2NJ 4§KS RAIF3y:
of < 8 years (< 8 years after menarche), due to the high incidence offoilittillar ovaries
in this life stage.
2. The threshold for PCOBhould be revised regularly with advancing ultrasound technology,
andaged LISOAFAO Odzi 2FF Ol tdzSa F2NJt/ ha &K2dzZ R 0o
3. Transvaginal ultrasound is the preferred method for the diagnosis of PCO, subject to
appropriate consent.
4. Transvaginal ultraso G N} Y a8 RdzOSNB G gAiGK || FTNBIldzSyoe oy
PCOM can be diagnosed when:
1 »x follicles on either or both ovaries

and/or

T 20 NRILY @2ftdzyS x mnanYt AF y2 O2NLIBR2NI fdziSl

5. df using older technology, thée KNS & K2f R ¥2NJ t/ ha O2dzZ R 6S |y 2
either ovary.
6. In patients with irregular menstrual cycles and hyperandrogenism, an ovarian ultrasound is
not necessary for PCOS diagnosis; however, ultrasound will identify the complete PCOS
phenotype
7. In transabdominal ultrasound reporting is best focussed on ovarian volume with a threshold
2F x mMnanYftxX IAGBSY GKS RAFFAOdzZ G 2F NBftALofte |
8. Clear protocols are recommended for reporting follicle number per ovadyavarian
volume on ultrasound. Recommended minimum reporting standards include:
last menstrual period
transducer bandwidth frequency
approach/route assessed
total follicle number per ovary measuringg2nm
three dimensions and volume of each ovary
Reporthg of endometrial thickness and appearance is prefeged
3-layer endometrial assessment may be useful to scfeeendometrial pathology
1 other ovarian and uterine pathology, as well as ovarian cysts, corpus luteum,
R2YAYIlyld F2tftA0fSa x Sldzat mnvYy
9. There is a need for training in careful and meticulous follicle counting per ovary, to improve
NBLRZ2NIAYIDE

= =4 =4 -4 -8 9
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Ovarian masses

Ultrasound has an important role to play in managing a suspected ovarian Awssding to NICE
0 H n Mmavian dancer: recognition and initial managengerif the woman has a serum CA125 value

of 35 IU/ml or greater, an ultrasound scan of the abdomen and pelvis should be requested.

1 A combination of the transvaginal ancdhsabdominal routes may be appropriate
for the assessment of larger masses and exgirarian disease
9 Use of colour Doppler has generally not been shown to significantly improve

diagnostic accuracy

1 Combined use of the transvaginal route in combination witlour Doppler and 3D
imaging may improve sensitivity, particularly in complex cases

TABLHE: Ovarian masses in premenopausal women

Ovarian masses in premenopausal women

Simple. Less than 30 mm diameter. No septa (
single thin septum of less than 3 mm thick. No
minimal calcification in the wall.

Agree all protocols with local clinicians but the following information may be helpful.

Description Suggested managemerfFrom RCOG GG&2)

Almost certainly physiological.
No followup required.

Simple. Measuring between 30 mm and 49 mm.

Almost certainly benign.
No followup required.

Simple. Measuring 50 mm to 70 mm.

Almost certainly benign.

Yearly ultrasound followap. If cyst is reduced in sizg
at the next scan, no further followp.

If unchanged or larger, gynaecological referral
suggested.

Simple. Measuring more than 70 mm.

Consider MRI and gynaecological referral/surgical
intervention.

Features suggesting dermoid cyst (mature cy
teratoma): solid foci, fluidayering, shadowing and/o
‘'mesh’' appearance, measuring >50 mm

Consider gynaecological referral/surgical interventig

Complex mass which is indeterminate or solid,
multilocular, thick vascular septa, papillary nodules
(+/- vascularity).

Ascites may beresent.

Tumour markers and gynaecological referral
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TABLE: Ovarian masses in postmenopausal women

Ovarian masses in postmenopausal women

Agree allprotocols with local clinicians but the following information may be helpful.

Description

Asymptomatic, simple, unilateral, unilocular, <50 m

Suggested managemeltfErom RCOG GG34)

Low risk of malignancy.

If the CA125 serum value is normal,- 4 monthly
ultrasound surveillance for one year.

If cyst is unchanged or smaller at the end of this tif
and CA125 remains normal, the woman may
discharged.

Persistent complex adnexal massolid, multilocular
focal thickening

Gynaecological referral

The International Ovarian Tissue Analysis (IOTA) grbag developed some simple ultrasound
'rules'. These can be used to classify masses as molglikrign (Brules) or more likely malignant
(M-rules). Refer to théOTA websit®r to the RCOG (2018Dvarian Mases in Premenopausal
Women, Management of Suspected (Greep Guideline No. 62)

B-rules
unilocular cysts

presence of acoustic shadowing

= =4 =4 =4

no blood flow

M-rules
irregular solid tumour

ascites
at least four papillary structures

=A =4 =4 4 =4

very strong blood flow

presence of solid components where the largest solid component <7 mm

smooth multilocular tumour with a largest diameter <100 mm

ANNBIdzf F NJ Ydzf GAf 20dzf F NJ a2f AR (dzy2dzNJ gA (K

Furtherinformation on managing ovarian cancer can be foundliGE (2011) guideliné®varian

cancer: recognition and initial managemént

Adnexal masseclude pelvic abscess and/or pyand hydrosalpir. Ultrasound appearances include
incomplete septa from dilated serpiginous fallopian tubes,-adgel appearance in cross section,

debris and low level echoes within.

66

f


https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg34/
http://www.iotagroup.org/index.php
http://www.iotagroup.org/index.php
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg62/
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg62/
https://www.nice.org.uk/guidance/cg122
https://www.nice.org.uk/guidance/cg122

SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

2.7.4 Extendinghe examination

The ultrasound practitioner may need to considerogeeding to an abdominal ultrasound
examination when indicated. For example, examining the kidneys in the presence of a large fibroid to
exclude hydronephrosis or to confirm/exclude abdominal ascites where a complex ovarian mass has
been seen.

2.7.5 Pelvic ultrasound reporting

The report should contain the following information:

1 Name and status of the practitioner as well as details of any chaperone present

1 Summary of clinical details

1 Type of examination performed i.e. transvaginal andii@msabdominal and valid,
informed consent

1 Any limitations to the examination

1 Interpretation of findings, including description and analysis

1 Conclusion with recommendation, where appropriate

It may be useful to have a standardised reporting format fanmal gynaecological scans, which includes
the organs routinely examined and which is acceptable to the imaging department and referring
clinicians.

2.7.6 Reporting examples
Referral for post menopausal bleeding

Clinical details/Age 57yrs. Approx. 6 years post menopayggermittent bleeding for one month.
Transabdominal and transvaginal scans of the pelvis performed with verbal consent.

The uterus is normal in size but there is a 6 mm x 4 mm polyp within the endometrium. The

endometrial thickness is 3 mm and is distended by 4 mm of fluid.

No other abnormality detected®oth ovaries are of normal appearance.

ConclusionEndometrial polyp, otherwise normal uterus and ovaries.

/| KILJSNR2YS aNBR - -3 LYF3IAy3 taaraidlyds gl a LINBaSyl

Referral for pelvic pain with palpable mass

Clinical details25 days post LMP. Irregular cycké dveeks. Intermittent pain and O/E pelvic mass
palpated.

Transabdominal and transvaginal scans of the pelvis performed with verbal consent.

67



SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

Anteverted uterus containing several submucosal fibroids on the anteriothalgrgest of which is
X mm in diameter. The endometrium is not clearly visualised. Ultrasound appearances of both
ovaries are normal with a corpus luteum in the left ovary.

Conclusion:Fibroid uterus
Chaperone Mrs XX, Imaging Assistant, was préaeNA Y3 SEF YAY I GA2Y 6AGK LI 0
Referral for deep dyspareunia

Clinical detailsLMP- unsure ?six weeks aglrregular cycleComplains of deep dyspareunia of two
months duration.

Transabdominal ultrasound of the pelvis performed with verbal consent. Transvaginal scan declined.
Normal anteverted uterus and endometrium, with endometrial thickness X mm.

Ultrasound appearances of the left ovary and adnexa are normal.

The right ovary demonstrates normal ultrasound appearances. Adjacent to the right ovary is a
complex tubular structure measuring YXYxY mm containing low level echoes.

Small volume of fluid rted in the rectouterine pouch.

Conclusion: These ultrasound appearances are consistent with pyosalpinx oottdrian abscess.

/ KFLISNRYS aNBR - -X LYF3IAy3 'adaraidlydzr gl a LINBaSyi
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19. Ovarian Cysts in Pimsenopausal Women (Greetop Guideline No. 34) Available at:
https://www.rcog.org.uk/en/gquidelinegesearchservices/quidelines/gtg34/Accessed
October 25, 2019].

Furtherinformation can be found at

Please refer to advice published by organisations such as:
1 National Institute for Health and Care Excellence

International Ovarian Tumor Analysis Group

British Society of Gynaecological Imaging

Royal College of Obstetricians and Gynaecolqggists

= =4 4

International Society of Ultrasound in Obstetrics and Gynaecology

TheYouTao S OKDP¥ Yy S8 O®f 2 3 &confaingimahy SHorigyriaczology ultrasound videos,
containing still images and ultrasound video clips, on a wide range of subjects including ovaria
masses, postmenopausal bleeding and case of the week. If you subscribe to the YouTube channel,
you will receive an email alert every time a new video is uploaded.
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4.8

481

Abdominal ultrasound examinations

Generalprinciples

During an abdominalultrasound examination,the anatomicalstructureswhich the ultrasound
practitioner shoulchormallyexaminemust be in accordancewith the clinicalinformation givenand
are shownin the following table

TABLHE.: Structuresfor Abdominal Ultrasound Examination

STRUCTURE EVALUATION ‘

Liver Size shape contour and ultrasourd characteristis of all segmens, appearance of intrahepatic
vessels and ductporta hepatis and adjacent arsaPortal venous,hepaticvenousand arterial
systems

Diaphragm | Contour,movement,presenceof adjacentfluid, masses|obulations

Ligaments | Appearanceof falciformligament ligamentumteres and venosum

Gallbladder | Size shape.contourandsurroundingarea Ultrasoundcharacteristicof the wallandthe nature of
any contents

Common Maximum diameter and contents; optimally it should be visualisedto the headof pancreas

duct

Pancreas Size shape,contour and ultrasoundcharacteristicof head,body, tail and uncinateprocess;
diameterof mainduct

Spleen Size shape contour and ultrasourd characteristisincluding the hilum Assessment of splenic veir
blood flow and presence/absence of collatevaksels

Aorta Diameter,courseand branchesincludingthe bifurcation appearanceof its walls,lJumenandpara
aortic regions See also section 2.8.6

IVC Patencydiameter,appearanceof its lumen and para-cavalregions

Adrenals Not routinely viewed but any apparentabnormality of sizeand ultrasound characteristicshould
be noted

Kidneys Size, shape, position and orientat, outline and ultrasound characteristiocortex medulla
collecting system main and intra-rend arteries andveins

Ureters Assessmenbf the presence/absencef dilatation/reflux/ureteric jets

Urinary Appearane of wall and contents. Assessmen of volume pre- and postmicturition

bladder

Prostate Size and shape

Gastre Wall thickness,contents, diameter of lumen, motility, presence/absence aghasses

intestinal

tract

Other Where relevant include: omentum, muscles, abdominall, possible hernias, lymph nodes sites fi

structures potential fluid collection (including upper/ lowabdomenandthe thorax)

Proceedto examinationof the pelviswhere necessaryref: section 2.7
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GeneralGuidance.

Where possibletelevant previous imaging and reports should be reviewed, prior to the ultrasound
scan.Document in the ultrasound report if they are not .e.g. during electronic downtime or when
the original scan was performed elsewhere.

The ultrasound practitioner shoutdilor the examination according tibe clinical presentation.tie
emphasiof examinationof the abdominalstructuresmaybe alteredaccordingo the clinical
scenario and patient historyf targeted ultrasound has been performed, this should be docusgkn
within the report, making explicit which structures have and have not been examined.

All abdominal organs shoultk examined in two planes i.e. longitudinal section (LS) and transverse
section (TS)ith additional views as required. The purpose of the scan is to survey the entire, organ
if possible with representative images of normality and any pathology beingrakhe images

should document all abnormal features mentioned in the report.

The ddominalultrasoundexamination is inevitably a clinical examination and any tenderfoessd
during a scan should be stated in the report, indicating where possible whittisesrganspecific or
diffuse. The absence of tenderness should also be documented where relevant e.g. sonographic
a dzN1JK € Qregativk.3 Yy

During the examination thaltrasound practitioner shouldemonstrate:

1 normal anatomy/variantsof abdominalorgansand structuresincluding agerelated
appearances ofachorgan inat leasttwo planes. This should include assessnant
size,outline and ultrasounaharacteristics

1 relative echogenicities of abdominal organs;

i pathologicalfindingsincludingfocaland diffuse processesndassociated
haemodynamidindings (pre and postoperativeassessments)

i the presenceof anyintra-abdominalfluid, focalfluid collectionsor masses

1 where clinicallyrelevant:vasculaanatomyincludingposition,courseand lumen of
relevantvesselsifaemodynamic observations including the presence/absence of flow,
its direction, velocity and Doppler waveform)

Further information can be found at:

9 British Medical Ultrasound 8ty (2017BMUS Recommended good practice guidelines:
Justification of ultrasound requests

1 The Royal College of Radiologists and the Society and College of Radiographers (2014)
Standards for the Provision of an ultrasound Service.
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481.1 Reportingexamples

General principles of reporting apply and reference is made to thertiglg section of this

document. (ef: section 2..

Sample abdominal ultrasound reports

Outlined below are samelreports for various common clinical scenarios. These are provided as
guidance with an aim of standardising and improving répg skills in this important field of
practice

Referral forupper abdominal pain
Clinical detailsRUQ pain with occasionalmiting and fatty intolerance, allstones.

Upper Abdominal ultrasound performedth verbal consent
Normalliver.

The gallbladder is tender, has a thickened, oedematous wall and contains several stones. The CBD is
dilated measuringd mm, but the lower end of the duct is not demonstrated due to overlying
duodenal gas. No intrahepatic duct dilatation.

The pancras is poorly visualised, despite a water load.
Normal spleen, both kidneys and abdominal aorta.

ConclusionAcute cholecystitis with gallstones and a dilated common bile duct. The lower end of the
duct is not seen and MRCP is advised as the next step.

Referral forpainless jaundice
Clinical details:Painless jaundice. Bilirubin 40thol/L
Upper Abdominal ultrasound performedth verbal consent

There is intrahepatic duct dilatation around the porta hepatis and into the left lobe ofTivediver
otherwise appears normadlthough no liver lesions are seen on this baseline scan,-aardrast
scan does not exclude the presence of metastases.

The gallbladder is netender and contains some small stones.

The CBD is dilatedeasuringl0 mm down tohe head of pancreas, where there is a 20 mm mass.
The pancreatic duct distal to the mass is also dilated4anin.

No ascites or pepancreatic fluid demonstrated.

Conclusion:20mm mass in the head of the pancreas causing biliary obstruction. Tikéyigo be
malignant. Urgent CT is advised for staging.
Report faxed to referring clician or Pancreatic MDT informed....
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Referral forchronic liver disease

Clinical detailsKnown chronic alcoholic with liver cirrhosis. For surveillance

Upper Abdominal ultrasound performedth verbal consent

There is a 1.5 cm nodule in segment 6, which is a new finding since the previous scan of x/x/x.

The portal and splenic veins remaiatgnt with hepatopetal flow and there are varices around the
splenic hilum which have increased since the previous examination.

Splenomegaly 15.5 cm.
No ascites

Canclusion A new liver lesion suspicious for hepatocellular carcinoma is present. An MBéns
recommended.

Relevant clinical team informed

Referral forliver lesion assessment
Clinical detailsfocal liver lesion on CT scan. ? nature
Upper Abdominal ultrasound performedth verbal consent

A recent CT KUB demoragts a 4cm liver lesion in segment 6. This is confirmed on ultrasound to be
a hyperechoic solid lesion. No other liver lesions are present.

2mis of Sonovue contrast agent administered. No known contraindications.

The lesion demonstrates peripheral nodweerial enhancement with rapid centripetal filling and
good contrast takeup in the sinusoidal phase.

Conclusion:Benign incidental haemangioma of no clinical significance. The liver is otherwise normal.

Referral forabnormal liver function tests (LFTs)

Clinical detailsPalpable liver edge with abnormal LFTs, H/O alcohol abuse. Smoker.
Upper Abdominal ultrasound performedth verbal consent

(Additional information from patient record®&ST xxX, ALT xxX, Bili)xxx

Fatty liver with several areas of fatty sparing igseents 4 and 8. There are no focal lesions but the
liver texture is diffusely nodular and the liver capsule is irregular.

The nortender gallbladder is contracted and contains several stones. No biliary duct dilatation.
Enlarged spleenl6 cm.

Patent portal and splenic veins with hepatopetal flow.

Normal pancreas, both kidneys and abdominal aorta.

Conclusion:Probable cirrhosis with signs of portal hypertension. Referral to a hepatologist is
recommended.



SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

4.8.2 Ultrasound examination of the liver

The liver is a large organ and complete examination requires supine, subcostal and intercostal
access, supplemented by repeatimgthe left lateral decubitus / left posterior oblique positions in
order to cover the ente organ.

Imaging should document the liver size, reflectivity, parenchymal-¢ekinire and surface
regularity.

Size

Use of formali’er measurementss controversial as alterations in liver volume may not beeretd
in isolated measurements. Moreover, the anthropometry of the patient will affect liver size and
shape Early enlargement maye more sensitively identified by the blunting of the fraddrior edge
of the right liver.Variation in size and position of liver segments should be documented e.g.
enlargement of the caudate (segment 1) in established cirrhosis.

Echotexture

The liver is minimally hyperechoic or isoechoic comparetiémormal rend cortex. Where
abnormality is suspected, or diffuse liver disease is the clinical indication for the scan, then a split
screen comparison image ifer/kidney andspleen/ kidney should be taken.

Where the liver texture suggests steatosis (fatty charigeh the following assessments should be
specifically made:

1 loss of sighal in deep liver due to increased attenuation

1 loss of prominence of intrahepatic portal vein branch walls

1 altered liver surface (steatosis and fibrotic change often cogexist)

1 colour andpulsewave Doppler analysis of portal and hepatic veins

Liver surface

Subtle alterations in liver texture may be confirmed if the liver capsule can be demonstrated to be
irregular rather than smoothmages of the anterior aspect of the right lobleould be acquired
intercostally witha high frequency linear probéAleft side downdecubitus positiorand/or left
posterior obliquepositionmay be helpfulCareful evaluation of the hepatic veins may also show
irregularity relating to hepatic nodulay.

Liver vessels and blood flow

Images should routinely include the hepatic veins draining into the IVC anattad pein at the
liver hilum.

If the liver texture is diffuselykmormal or if portal hypertension /or chronic hepatitis is mentioned
onthe request, then Doppler studies of the portal vein and hepatic usnsaveform should be
obtained.Record the peak velocity and the direction of flow in guetal vein P\) and thehepatic
vein HV) waveform pattern. Normabbwer range of peak velocity ithe main portal vein is 18m/s

in the fasted patientHigher velocities are not generally si§nificance except in liver transplants
where it may indicate vessel stenosis and needs reporting if above 40cm/s (mean flow velocity).

Normal waveform of Bpaticveins should be triphasi&i or monghasic flow indicates a loss of liver
compliance (report as loss of elasticity to GPs) but this is a vergpexific sign which is also
present in other conditions. The useastography is useful in assessing the Istdfness.A

section on elastogphy is available (section 2.13).
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Highly pulsatile wveforms in both or either the portal veor selected hepatic veirs indicative of
congestive cardiac failure and this should be reported as may be suggasta cause of abnormal
LFTs.

Further information can be found at:
1 National Institute for Healtrand Care Excellence (NICE) (2015, updated)2Bugpected

cancer: recognition and referral

1 Penny, S. (2018) Examination review for ultrasound: Abdominal & obstetrics and gynecology.
Philadelphia, Wolters Kluwer.

1 Pilcher, J. (2011) Gallbladder and biliary treéjlian, P. Baxter, G. Weston, M. (eds) Clinical
Ultrasound vol. one,'3Ed.Churchill Livingstone.

1 RiestraCandelariaB.RodrigueaVojica, W. VazqueQuifiones, L. Jorge, JC. (20dB)asound
Accuracy of Liver Length Measurement with Cadaveric Specidamnal of Diagnostic
Medical Sonographyd2 (1): 1219. doil10.1177/8756479315621287

2.83 Ultrasound examinationfdhe gallbladder andibarytree

The gallbladdelis normally situated inferior to the right lobe of the livéts size and shape vary.
The gallbladder neck usually sits i thallbladder fossa and the fundus is frequently mobile,
dependent upon patient position.

The gallbladder should be scanned following a period of fasting (drinking clear fluids aty) to
distension It should be examined in at least two patient pogispfor example supire, left side

down decubitus, left posterior obliquand/or erect to establish movement of any contents and to
unfold the organlt is good practice to examine the gallbladder both along its long and transverse
axes.

The shapand mesurements of thegallbladdewvaryenormously. The gallbladder is normally pear
shaped when optimally dilated, with a narrow neck, widening towards the fundus. A very rounded
shape may imply tense dilatatioome gallbladders may be folded or have a Phrygian cap at the
fundus. Theseshape Ol y 02y OStft avltt aitz2ySa AT OFINB Aa
it comprehensively.

The wall of the neck of the gallbladder is slightly thicker than the wall of the body and fundus in a
Y2NXYIFf 2NAFY® CNBI dzS yrievaisedl KHapeyaSdGittentidrSshoOltlbe paida |-
to this area to exclude pathology such as trapped stones. The bile contained in the gallbladder
should beanechoic.

The wall should be thin (no more th&mm), smooth and wellefined.Measurements of wall
thickness should ideally be taken with the wall perpendicular to the beam to reduce artefact due to
beam thickness.

In patients attendingwith RUQ pain, the transducer may be used to gently explore the exact site of
the pain.This information may be useful in confirming a diagnosis of cholecystitis. Gallstones are
frequently asymptomaticsoit should not be assumed that tHfanding of gallstone establishes the
cause of pain and a full scan should always be conducted.
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Attention to equipment settingss important in demonstrating tiny stones, as posterior
enhancement from the bile within the GB may obscure shadowing from small stones if incorrectly
set.

TOP TIPUse of a high frequency ultrasound probe is useful when the gall bladder i

superficial location, just below the skin surface.

Bile ducts

The common duct normally lies anterior to the main portal vein and is best imageglthsitiver as

an acoustic window at this point, with the beam perpendicular to the vein. The duct should then
ideally be traced distally to the head of pancreas, (allowing for duodenal gas, which can sometimes
be moved by altering patient position and/gentle pressure from the transducer)

The measurement is taken from inakimen wall to innedlumen wall, measured at the porta
hepatis. Duct measurements should be taken in clinical context with reference to previous history,
including previous cholecysteomy, and liver function tests.

The normacommonduct has a variable diameter. The upper limit of normal calibre is generally
accepted at 6mm ithe adult, but this can increasster cholecystectomy anih older adulsdue to
loss of elasticity of theuct wall.Individual ultrasound units may choose to use different parameters
for normal bile duct size dependent upon the tradi between sensitivity and specificity for biliary
pathology. However, it is recommended that individual ultrasound unitkworconjunction with

local biliary surgeons where significant deviance from accepted normal ranges is proposed. It is
worth noting that a duct less than@m diameter does not necessarily imply normadigybiliary
obstructioncan occur with a nowlilated duct, particularly if diffuse liver disease prevents dilatation
or if the patient has cholestatic disease

Bile duct wall thickening is an abnormal sign, even in the absence of dilatation, and is frequently
associated with cholangitis cholestatic disease.

It is difficult to demonstrate normal intrahepatic ducts past the first order of duct (right and left
hepatic ducts) but they can be seen in young, thin patients with good equipment and should not be
confused for intrahepatic duct dilation. Comparison should be made with the accompanying veins.
In health the bile duct is narrower than the parallgbrtal vein.

In cases of intrahepatic duct dilatatipefforts should be made to establish the cause by tracing the
system down to the pait of obstruction. Isolated segments of intrahepatic duct dilatation, waith
normal calibre extrenepatic biliary tree, raissthe possibity of serious disease such pgmary
sclerosing cholangdi(PSC) arholangiocarcinoma. MRI is useful in furtheakiation.

Further information can be found at:

1 Bachar, G.N., Cohen, M., Belenky, A., Atar, E., and Gideon, S. (2003). Effect of Aging on the
Adult Extrahepatic Bile Duct. J. Ultrasound M22].873;882. Available at:
http://doi.wiley.com/10.7863/jum.2003.22.9.87fAccessed November 17, 2019].

1 Lal, N.,, Mehra, S., and Lal, V. (2014). Ultrasonographic measurement of normal common bile
duct diameter and its correlation with age, sex and anthmogtry. J. Clin. Diagn. Rés.

ACO014. Available athttp://www.ncbi.nlm.nih.gov/pubmed/2565392TAccessed November
17, 2019].
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1 Penny, S.M. (2018). Examination review for ultrasound. Abdomels&etrics and
gynecology (Wolters Kluwer).

1 Perret, R.S., Sloop, G.D., and Borne, J.A. (2000). Common bile duct measurements in an
elderly population. J. Ultrasound Met9, 727 730. Available at:
http://doi.wiley.com/10.7863/jum.2000.19.11.72[Accessed November 17, 2019].

1 Smith, J. (2011) Gallbladder andd tree, inAllan, P.L.P., Baxter, G.M., and Weston, M.J.
(2011). Clinical ultrasound. (Churchill Livingstone).

4.8.4 Transabdominalltrasoundexaminatiorof the pancreas

CT and MRdrethe principal imaging modalities for assessing the panci@asventional ultrasound
has a significant false negative rate for detecting serious pancreatic disease. However, when the
panaeas is well seen, ultrasound may give better detail than CT and MRI.

While ultrasound scanning can image the pancreas completely in exquisite detail under optimal
conditions, the result is often disappointing and thebtished performance data for ultrasadin

the detection oftreatable pancreatic cancer and chronic pancreatitis is too poor to recommend it as
a first line technique.

However it is expected that the pancreas will be scanned fully in all general upper abdominal
examinations. The entire gldrshould be imaged in a combination of transverse, ittinal and
oblique views.

The pancreas is slightly hyperechoic compared with the liver and this generally increases with age
associated lossf glandular elements and increiag fibro-fatty proliferaion. The size of the

pancreas is variablend is not routinely measured in practicAs rule of thumb, if measurements

are required, he maximumantero-posteriormeasurement of the dad of pancreas is about 3.0 cm
the neckand body 2.5 cm and the tail 2.0 &xThe main pancreatic duct can usually be identified
and measured in the pancreatic head or body.

Apancreatic ductliameter of 2mm?° or less is normal but some increase with @&associated with
gland atrophy up to a maximum of 3 mm.

Vetting ultrasound requests for pancreatic imagirfgef: section 2.4andsection 2.9

For the reasons given above, CT or MRI are usually the most appropriate first line modalities for
suspected pancreatic cancer or chronic pancreafRsquests for US under these circumstances
should be broughto the attention of a radiologist who will d&de if CT or MRI is most appropriate.

High quality ultrasound imaging of the pancreas is appropriate forgpatific indications such as
epigastric pain, but additional referencesltss of appetite or weight loshould be interpreted as
indicators ofsuspected canceand managed accordingly.

Scanning technique

The adequacy of the scan will be dependent on good technique as much as body haiptosing
access through these obstacles will depend upon patient preparati@h{4 fasting to reduce
bowel ggs), use of graded compressiaupplementing supine scanning with decubitus or erect
positions, and the experiendadetermination of the operator.
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Technique adjustments routinelysed by experienced ultrasound practitionémslude:

1. using the leftlobe ofliver as an acoustic window in suspended inspirgtion

2. scanning in decubitus and erect positions

3. intercostal scanning through the spleen to image the pancreatic tail at the splenic
hilum;

4, giving waer orally to create an acoustic wiad in the gastric antrum.

The texture, size and contour of the pancreas should be evaluatepancreatic duct, distal
common bile duct, splenic/superior mesenteric/portal veins and the coeliac axis/superior mesenteric
artery should be identified

Thehead/uncinateprocess neck, body and tail dhe pancreas should be identifiedlhe pancreatic
tail may be best demonstrated coronally through the spleen, and part of the tail may be seen
anteriorly throughthe gastric body/fundusThe diameter of the pacreatic duct should be assessed.

It is important to document any focal diffuse change in echogenicity or duct calibf@e presence
of parenchymal atrophy should be noted.

If ultrasounddoesdemonstrate suspected inflammation or a maisss usefulto use Doppler to
verify the patency of the splenic and portal veins.

Reference:
20. Penny, S.M. (2018). Examinati@view for ultrasound. Abdomen ébstetrics and gynecology
(Wolters Kluwer).

4.8.5 Ultrasoundexaminationof the spleen

Thespleen is a homogenous organ with a smooth echotexture and border. It is hypoechoic
compared to the liver but tgerechoic compared to the kidney.

Size

The spleen can vary greatly in size and the normal range is famtd 12cm. It is important to
note that spleen size will vary according to the anthropometry of the patigsta rule of thumb, the
spleen length should be the same or less than the left kidasguming the kidney is normedmall
spleens are rarelgommented upon and are of doubtful significance.

Careful assessment of the splenic hilum should be made as this is a common area for splenunculi to
develop. A splenuculus will be of the same smgbttmogenous echotexture as the spleen itself

and is not p&hological. It is valuable to report however as in patients who have a splenectomy and
co-existing splenaculi are commonly reported to hypertrophy and replace the native spleen
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Common pathologies

Splenomegaly

The most common pathological conditiofthe spleen is splenomegaly. This can occur due to portal
hypertension, haematological cotidins or underlying infectionCorrelation with other ultrasound

TAYRAYIA&S
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of asciteshepatic perfusion with Doppler assessment of the portal and hepatic gbimsld be

carried out Assessment of the splenic vasculature is required to evaluate the presence of varices
commonly associated with portal hypertension. In seveases splencenal varices and shunts may

develop.

Trauma

The spleen is the most frequently injured inritdominalorgan Ultrasound is a rapid, nenvasive
imaging modality and focuseabsessment witlsonography for trauma (FASTis an accepted
method for evaluating the unstable blunt trauma patients presenting in the emergency department.

However, contrasenhanced CT remains the gold standard for evaluating splenic injury, as well as

injury elsewhere within the abdomen or chest.

SolitarySplenicLesiors

Cysts

‘ Appearance

Welkdefined, thinrwalled,
anechoic lesions

‘ Likely diagnosis and comments

Epidermoid cysts have calcified walls in 10% of case

Hydatid cysts may be anechoic or of mixed echogeni
due to thepresence of hydatid sand or infolded
membranes. Multiple, small, internal or subjacent
daughter cysts may arise

Haemangioma

lesion

Wellcircumscribed hyperechoic

Usually solitary. Multiple lesions may be associated
with KlippetTre naunagWeber, Beckwith
Wiedemann or Turner syndrome.

Large lesions may result in portal hypertension or
splenic rupture

KA &l 2 NE Inthé ResénéeS

Lymphangiomas

a hyperechoic periphery

Complex soligtystic lesion with

Rare, slowgrowing, vascular lesions that may bege
or multiple.

Infarction

based, wedgeshaped or
rounded hypoechoic lesion

ll-defined, often peripherally

May be difficult to identify with ultrasound in the acute
setting. Contrast enhanced ultrasound imaging can &
diagnosis.
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Multiple Lesions

Appearance Likely diagnosis and comments

Infection Il defined, hypoechoic lesions, | Splenic abscesses occur most frequently in
which may contain echogenic | immunocompromised patients, and may be bacterial,
debris and internal septations | fungal or granulomatous.

a{LlRade & {| Muliple, small (23 mm), highly | Multiple highly reflective focal lesions within the splee
echogenic foci with or without | givesrisetothes® f f SR WalLkR dide a
acoustic shadowing and may | is usually secondary to previous granulomatous
correspond tocalcified lesions | infection with histoplasmosis or tuberculosis

seen on plain film or CT

Lymphoma Multiple ill-defined and | 2RAVTAYQHE2Z RIRAY QY f &8 YLIK?2
hypoechoic lesions, however, | majority of splenic malignancies

hyperechoic lesions of a
complex nature and target
lesions have also been describg

Metastases Variable apparance, ranging Uncommon site for metastatic disease. The common
from hypoechoic poorlylefined | primary tumours are malignant melanoma, breast ang
lesions to hyperechoic lesions, | bronchogenic carcinoma.

with or without a hypoechoic

rim or halo CT remais gold standard for imaging metastatic
disease
Sarcoidosis Multiple hypoechoic nodules Hepatosplenomegaly and lymphadenopathy are
measuring up to several common associated findings.

centimetres.
Multisystem granulomatous disease of unknown origi
andsplenic involvement is relatively uncommon

Malignant Infiltration Splenomegaly with no Diffuse leukaemic or lymphomatous involvement of th
discernible alterations in splenid spleen. Clinical correlation is required. Doppler
echo texture evaluation of theportal vein may be valuable
Reference
21. Bloom, B., and Gibbons, R. (2019). Focused Assessment with Sonography for Trauma (FAST).
StatPearls [Internet]. Treasure Isl. StatPearls Publ. Available at:
https://www.ncbi.nlm.nh.gov/books/NBK470479/?repori=readefAccessed October 26,
2019].

Further information can be found at:

1 Alty, J. Hoey, E. Wolstenhulme, S. Weston, M. and Aly, J. Gi3)cal Ultrasound: An
lllustrated Guide 2" edition. CRC Press.

1 Chow, K.U., Luxembourg, B., Seifried, E., and Bonig, H. (2016). Spleen Size Is Significantly
Influenced by Body Height and Sex: Establishment of Normal Values for Spleen Size at US
with a Cohort of 1200 Healthy Individuals. Radiol2g9, 306;313. Availald at:
http://pubs.rsna.org/doi/10.1148/radiol.20151508gAccessed November 17, 2019].

1 Walsh, M., Manghat, N.E., Fox, B.M., Ring, N.J., and Freeman, S.J. (2005). A Pictorial Review
of Spenic Pathology at Ultrasound: Patterns of Disease. Ultrasd@@nd73;185. Available
at: http://journals.sagepub.com/doi/10.1179/174313405X537[Atcessed November 17,

2019].
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4.8.6 Ultrasound examination of the abdominal ad2a18]

ttS-as as8s adl yRHSMBdomirflRAlrticd\Regn]s@ scleghiRg
LINE 3 NJinfoxfriation for guidance omltrasound examinations of the abdominal aorta.

In 2017 the SCoR was contacted by a coroner after the death of an 80 year old woman from rupture

of a thoracic aortic aneurysm. She was on surveillance for a suspectedrenptaabdominal aortic

aneurysm. The ultrasound appearances were reviewed following her deatbcarsitdered to be

those of a thoracic aortic aneurysm extending into the abdonTdre SCoR were asked by the

coroner to advise members to consider thessibility of a thoracoabdomih aortic aneurysm via

these guidelines. The following advikd- & 6 SSy | ANBSSR o6& {2wQa 'Y [/ 2dzy

W2 KSYy AYIF3AAy3 GKS OoR2YAYylFf | 2NIF a2y 23Nl LKSNAE 3
aortic aneurysm extending into the abdominal aorta and tirgpa thoracoabdominal aortic

aneurysm. If a suprarenal abdominal aortic aneurysm and/or dilatation of the upper abdominal

aorta is identifiedhe possibility of a thoracic aortic aneurysm extending into the abdomen should

also be considered. Thisshoald Tt F 33SR dzLJ Ay GKS &A0Fy NBLER2NI gA
aneurysm/dilatation seen that may extend above diaphragm, further imaging to clarify and exclude

I GK2NJI OAO I2NIAO |ySdz2NEaAaY NBO2YYSYRSRQ®ice5 SLIF NI Y
of a radiologisbr consultant sonographdo be obtained with respect to the precise wording of the

report and recommendations for further imaging. An intimal flap may be visible indicating dissection

and advice on further imaging and referral on tlifis threatening pathology must be urgently

a2 dAKIQ

TheAbdominal Aortic Screening Programuadso has the following information on the extension of a
thoracic abdominal aorta into the abdominal aorta (Page 12).

Q TOP TIFIf a suprarenal aortic aneurysm is seen, check

m 9 Is the aneurysm extendinfgom/into the thorax?
Report to suggest that a thoracic aortic aneurysm is a possibility.
Recommend further imaging e.g. CT to assess

Reference:

22. Williams, J., Heiner, J.D., Perreault, M., and McArthur, T. (2010). Aortic Dissection Diagnosed
by  Ultrasound. West. J. Emerg. Med. 11, 9899. Available at:
https://westjem.com/articles/aortiedissectiondiagnoseeby-ultrasound.html [Accessed
November 8, 2019].

Further information can be found at:

9 Zucker, E.J., and Prabhakar, A.M. (2018). Abdominal aortic aneurysm screening: Concepts
and controversies. Cardiovasc. Diagn. TBe8108S117.

1 TheAbdominal Aortic Screening Programi2©16) also has information on the extension of
a thoracic abdominal aorta into the abdominal aorta (page 12).
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4.8.7 Ultrasoundexaminationof the bowel

Bowel symptoms are a common cause for patients presenting to their doctors and being referred for
imaging.

Suspected acute appendicitis (AA), diverticulitis and inflammatory bowel disease (IBD) are among
the common conditions where ultrasound can makeajor contribution in diagnosis and disease
monitoring.

Ultrasound technique

After a six hour fast, the small bowel is quiet with reduced bowel gas; no other preparation is
required.

A general abdominal curvilinear probe is useful to quickly assedaybet of large and small bowel.
Particular attention should be given to deeper recesses (e.g. rectovesical pouch) which are
inaccessible to the higher frequency probes used for detailed interrogation of the bowel wall.

The bowel diseases of interest are those which thicken and displace bowel contents, making them
stand out against normal bowel segments.

TOP TIPinflamed bowel is easr to identify than normal bowel.

Focal bowel masses, segments of wall thickening, or dilated loops may be apparent even at lower
frequencies, but higlfrequency probes are essential to characterize changes in the layers of the
bowel wall.

Fortunately, the common bowel diseases most frequently involve bowel segments lying in the iliac
fossae which areelatively close to the anterior abdominal walt$2Zm) and accessible to higher
frequency probes.

TOP TIPUse Higher frequency linear probes

the higher frequency the better

2-3 focal bands close together in the target zone
harmonics ON

edge enhancement

minimal compounding

gradedcompression

=A =2 =4 =4 =4 =4

Pressure applied to the intestines is uncomfortable. Complaining of discomfort is not an indicator of
disease, though patients with IBS may be particularly sensitive.
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A gradual progressive increasepiressure (graded compression) brings the probe closer to the
bowel, displacing bowel gas and overlying bowel loops and assessing the compressibility / rigidity of
normal and abnormal bowel loops and mesenteric fat.

TOP TIPUse left decubitus scanning

The caecum and appendix are omaiable length mesentery with some freedom of movement.
Decubitus scanning is routinely recommended as overlying loops may fall away and the caecum
position adjusts to reveal the appendix.

Ly (KAa LRaAGA2y GKS GNBGNR OF SOFté FLILSYRAE A4

Surveying the entire intestine within the abdominal cavity requires a systematic technique such as
the use of overlapping vertical sweeps of a high frequency probe up and down the abdomen like a
lawnmowe.

TOPTIP: a8 + aY26iy3d GKS trHoyé (SOK

Normal bowel- ultrasound features

The ultrasound appearance of the bowel wall largely reflects the anatomical layering and comprises
five alternating bands of higher and lower echogenicity. The outer and inner bright bands are
extremely fine and mayot be seen.

1. superficial mucosa (fine bright line)

deep mucosa including the lamina propria (grey)
submucosa (bright)

muscularis propria (dark)

serosa (fine bright line)

arMwbd

Abnormal bowel- ultrasound findings

Once the appendix or suspect bowel segment has been identified, the following aspects should be
assessed:

1 wall thickening

altered wall layers

bowel lumen

bowel plasticity/mobility/ peristalsis
altered blood flow

extramural mesenteric/ interloop changes

=A =4 =4 =4 =4
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Wall thickening

Thickening of the bowel wall is the feature most commonly identified and measurements should be
taken. Stomach wall is thickest (~<7 fn Large and small bowel wall is abpy< 3 mm. >4 mm

is usually considered abnormalThickening may be due to the presence of oedema, haemorrhage,
inflammation, tumour growth or infiltration.

Altered bowel wall layers (gut signature)

Depending on the disease process, the gut signature may be preserved, exaggerated, distorted,
diminished or obliterated.

Bowel lumen

Commonly when the bowel wall is thickened, the bowel lumen is compromised, becoming narrowed
or strictured. However ultrasound may identify a dilated, flufdled, obstructed appendix. In the
absence of clinical or sonographic evidence of acute inflammation, this may be a mucocele.

Bowel plasticity / mobility / peristalsis
Most diseases cause stiffening bktaffected bowel segment with reduced or absent peristalsis.
Altered blood flow

As a rule, Doppler signals are not evident in healthy bowel wall. With acute inflammation,
vascularity increases and dots, lines and branches of vessels can be recatdediatl (mainly
submucosa) and in the adjacent mesentery.

Extramural / mesenteric changes

Bowel wall disease may extend to involve gatestinal structures, adjacent loops or solid organs.
Around inflammatory bowel lesions, collections and abscessesenteric fat becomes oedematous
(swollen and hyperechoic) displacing adjacent structures.

Ultrasound of the normal appendix

The normal appendix can be difficult to visualise. It varies greatly in size (average length 8 cm; range
1-24 cm) and positionpglvic/descending and retrocaecal being the most common). The appendix is
identified as a thin, blingtnding tube, with a normal gut signature, in continuity with the caecal

pole, arising approximately two centimetres from the ileocaecal valve.

The appendk wall has the same layered structure as the other parts of the intestine and the same
thickness of <2 mm. The lumen is continuous with the caecum via a smaller orifice. Gas, fluid,
semisolid residue and appendicoliths are often seen in the normal appdimmen. However,
obstruction of the orifice is a common cause of appendicitis.

Acute appendicitis (AA)
Sonographic signs:

i local tenderness

9 wall thickening >2 mm (for single wall)

1 wall layers may thicken at first, then be lost in transmural low echoes
1 the lumen may distend
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1 the maximum outer diameter (MOD) includes the two walls plus the lumen. A MOD of
>6mm does not mean appendicitis buMBODof <6 mm makes AA unlikely

9 Hypervascular on Doppler
1 mesenteric oedema: the inflamed appendix may be surdaahby hyperechoic swollen fat.
9 loculated periappendiceal fluid suggests imminent or acpeaforation

TOP TIPIn focal appendicitis the maximum outer diameter may not exceed 6 mm and

diagnosis may be missed if the entire appendix is not visualized

Appendicoliths are frequently identified in asymptomatic patients with otherwise normal ultrasound
appearances and are not a reliable indicator of inflammation.

The perforated appendix is even more difficult to find but may most relibblidentified by loss of
the hyperechoic appendiceal wall layer (indicating transmural inflammation) and loculated
periappendiceal or pelvic fluid collections.

The appendix may lie low in the pelvis or be obscured by bowel. If a normal appendix is not
identified or a sonographic diagnosis of acute appendicitis or convincing alternative diagnosis made,
further imaging (CT) is indicated in a timely fashion.

Diverticulitis
US features of diverticula

5ADSNIAOdzE I | LILISE NI | & waMwkitA &cdustia shadolding due tdei A RS G K S
presence of gas or inspissated faeces. At higher probe frequencies, a thinned diverticular wall may

be demonstrated with a reduced gut signature owing to the absence of muscularis propria. The neck

of a diverticulummay be identified as an echogenic band traversing hypoechoic circular muscle

which is often thickened.

An inflamed diverticulum is identified as an enlarged echo poor protrusion from the colon wall, with
an ilkdefined margin surrounded by hyperechoic pacompressible fat. The gut signature is
obliterated by the inflammation. Inspissated faeces may be seen as a central shadowing
echogenicity.

Inflammation will commonly extend along the bowel producing asymmetrical or circumferential
hypoechoic mural thikening that may be hyperaemic on Doppler scanning. An intramural or
pericolic abscess may ldentified as an anechoic collection that may contain pockets of air or
debris.

Reference:
20. Penny, S.M. (2018). Examinati@view for ultrasoundAbdomen &obstetrics and
gynecology (Wolters Kluwer).

Further information can be found at:

1 Atkinson, N.S.S., Bryant, R. V., Dong, Y., Maaser, C., Kucharzik, T., MacOni, G., Asthana, A.K.,
Blaivas, M., Goudie, A., Gilja, Og1.al.(2017). How to perform gastrointestinal ultrasound:
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Anatomy and normal findings. World J. Gastroente28|.693%6941.Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC565831 JAccessed November 17, 2019].

1 EFSUMB RecommendationgldBuidelines for Gastrointestinal Ultrasound

1 Nylund, K., Hausken, T., @ddegaard, S., Eide, G.E., and Gilja, O.H. (2012). Gastrointestinal wall
thickness measured with transabdominal ultrasonography and its relationship to
demographic factors in healthy swdgts. Ultraschall der MedizirB3. Available at:
https://www.ncbi.nIlm.nih.gov/pubmed/2250493pPAccessed November 17, 2019].

4.9 Uro-genital system including testes and scrotum

4.9.1 Ultrasound examinatioaf the kdneys[2018]

Kidneysshould be examined in two planes and representative images recorded; images to include
the adrenal areas for possible pathologhe renal length / size should be assessed and measured
and reported especially in paediatric cases and urological referrals. Refer todhemal

measurements ofieight / age charts and report if out of the normal range in paediatric patients.
Exophytic (protruding) cortical lesions and / or cydtsuld notbe included in tle length

measurement.

Corticalthickness measurements

The texture echogenicity and thickness of the renal cortex should be noted. Increased echogenicity
and corticakhinningare indicative of renal parenchymal disease and chrmemalimpairment

Cortial thickness measuremesnshouldmore accurately bealled the parenchymal thickneskhe
parenchymal thicknesscludes the cortex and medull®arenchymal thickness is theeasurement
taken from the border of the sinus fat and parenchyma to the outeisaépof the kidney. The
measuremenis taken in longitudinal section at the mid pole (or where it is at its thinnésipg
careful to avoid any column of Bertin. The lower limit of norpelenchymal thickness 10mm?°.

The cortical thickness (yellow line) is from
the renal capsule to pyramid. The
parenchymal thickness (red line) is from the
renal capsule to the sinus echo.
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TOP TIPSor renal mass identification

In cases of a suspected renal mass (other than simple cysts) it is useful to assess thiatoatra
normal kidney for cortical thickness. Prominent column of Bertin may be bilateral and if present in
the contralateral kidney it may guide diagnosis. The use of contrast enhanced imaging should be
considered as this is a useful tool in determining altered perfusion within suspicious lesions or the
absence of follow in complex haemorrhagic cysts.

As a useful guide remdmar suspicious renal lesions may demonstrate any of the following:

1 Predominantly solid but can be complex cystic masses (reféosoiak Classification of
Cystic Renal Masses, Version 204n Update Proposal and Needs Assessinent

Usually Exophytig protruding outside of the renal capsule
Different echogenicity from the surrounding cortex

Well demarcated

= = =4 =4

Vascularityc either altered or vessels deviated
1 Indentation of the renal sinughypertrophied column of Bertin might mimic tumour)

Renal masses can range from benign cysts, angiomyolipoma through to malignant lesions. Service
providers are strongly advised to develop management guidelines which include necessary follow
up, onwards réerral or alternative imaging in conjunction with their urological surgical colleagues
and radiologists.

Common clinical scenarios
Haematuria

The ultrasound practitioner should establish whether haematuria is microscopic or macroscopic and
be aware othe place of ultrasound in the diagnostic testing of a patient with haematuria. The
investigation of haematuria may be best performed in the context of a dedicated haematuria clinic
according to local practice.

Both kidneys, ureters (if visible) and ungaladder should be assessed.

Look for renal lesions, hydronephrosis, stones, and lesions within the urinary bladder. The
practitioner should be aware of the limitations of ultrasound in detection of transitional cell tumours
of the renal pelvis. The pency of the renal veins should be assessed when a solid renal lesion is
suspected.

Renal cysts should be documented and assessed for complexity. Ultrasound of simple/minimally
complex cysts is sufficient. More complex renal cysts require foBmshiak gradingeither with
contrast enhanced ultrasound or CT according to local guidelines.

The practitioner should be aware of normal anatomical variants that may mimic renal lesions such as
hypertrophied renal columns (columns of Bertin), splenic humps etc. While the majority of normal
anatomical variants should be correctly recognised with ultrasound, contrast enhanced ultrasound,
CT or MRI should be considered where there remains doubtapetential lesion.
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The practitioner should be aware that ultrasound has limited sensitivity in assessment for
transitional cell tumours in the renal collecting system, ureters or urinary bladder. Patients with
unexplained macroscopic haematuria shobk&lconsidered for further tests to better demonstrate
these regions e.g. flexible cystoscopy and CT urogram.

Acute/chronic kidney injury (AK¢ formerly acute renal failure)

The main aim of ultrasound is first to determine whether renal dysfunctiommgdical or surgical
(obstructive) problem.

Assess both kidneys for size, parenchymal thickness and cortical reflectivity. The practitioner should
be aware of the changes in renal appearances with age. The urinary bladder should be assessed for
distension presence of tumours, trabeculation, wall thickness and diverticulum formation. The size

of the prostate gland should be estimated in males and assessment of bladder emptying should be
performed (where possible).

Renal cortical echogenicity should beessed by comparison with adjacent liver/spleen and
internally by comparison with medullary pyramids. Increased renal cortical echogenicity implies
WYSRAOIt Q NBYI tspeRificinfihgi S o0dzi Aa | yz2y

Where the kidneys are enlarged, the patency of thealeveins should be confirmed.

The renal collecting system should be examined for dilatation. In cases etalleeal dilatation,
the collecting systems, ureters, and urinary bladder should be examined to determine the level and
cause of any obstruction

The practitioner should be aware of common causes of bilateral renal obstruction such as tumours
of the urinary bladder, pelvis and retroperitoneum; inflammatory conditions such as retroperitoneal
fibrosis, endometriosis, and bladder outflow obstructidrhe practitioner needs to be aware of
physiological renal pelvis dilatation secondary to a full bladder and, in such cases, rescanning
following micturition is useful.

In cases of acute kidney injury (AKI),-pr@amination preparation with fluid loadgnshould be
avoided. In some centres,-patients are requested to attend with an empty bladder or are
catheterised.

Loin/renal angle pain/obstruction
Look for ultrasound features of renal obstruction and renal lesions.

The ultrasound practitioner shédibe aware of the limitations of ultrasound in assessing high grade
urinary obstruction. The presence of pebdlyceal dilatation is not always due to urinary
obstruction, neither does the absence of pedalyceal dilatation rule out high grade obstriget. In

the obstructed kidney, the degree of obstruction does not correlate well with the degree of
dilatation. Chronic hydronephrosis may be associated with loss of parenchymal thickness.

The renal pelvis and calyces should be assessed for the presemcgbcalculi. While larger calculi

may be visible, ultrasound is of limited sensitivity in the detection of small calculi. The presence of
acoustic shadowing is helpful and the practitioner should be aware of image processing technologies
which may reluce the presence of shadowing, particularly spatial compounding. Colour Doppler

YIe 08 dzaS¥TdAd G2 FraadSaa F2NJ GKS LINBaSyOS 27F 4iga
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Assess for ureteric distension and level/cause of obstruction. Note that thairatdr is frequently
not visible due to overlying bowel gas but the ureter at the level ofgbliureteric junction(PUJ)
and vesiceureteric junction(VUJ) is usually amenable to ultrasound assessment.

Secondary signs of obstruction may include presence/absengeetdric jets within the bladder and
increased vascular resistance to intenal arterial blood flow; the practitioner should be aware that
changes in intraenal blood flow patterns within an obstructed kidney follow a specific time
schedule and the praitioner should be conversant with this.

The practitioner should be aware of the utility of other imaging tests, play»xand CT KUB and the
correlative nature of these tests.

Urinary tract infection (UTI)

In acute infection, the kidneys are frequentiormal.

The kidneys should be assessed for size, position, morphology and echogenicity. The practitioner
should be alert to the signs of acute renal infection such as small amounts of perinephric fluid (renal
sweat), hydronephrosis/pyonephrosis, difeusenal enlargement or focal cortical abnormality to
suggest focal pyelonephritis.

The kidneys should be examined for anatomical variants which may predispose to urinary tract
infection such as duplex kidneys, horseshoe kidney and renal ectopia.

The uretes should be assessed for dilatation. The urinary bladder should be examined for
distension, wall thickening, and other signs of bladder outflow obstruction. Assess prostate gland
for size. Bladder emptying should be assessed by estimatingrpotstrition residual bladder

volume.

Renal transplant (immediate posbperative period)

The objective is to demonstrate any surgical complications which may require immediate
intervention.

The size and morphology of the transplant kidney should be examinestablish a baseline for
subsequent scans. The practitioner should establish the presence/absence of perinephric
haematoma/collection and exclude pelvalyceal dilatation.

Colour Doppler of the entire kidney should be performed to establish that bloedi§ present to

all areas of the kidney. Pulsed wave Doppler of the idbar arteries should also be performed to
assess blood flow patterns which may give indirect evidence of arterial (inflow) or venous (outflow)
problems of the graft. Doppler ingkes (resistance or pulsatility indices) should be recorded. The
presence/absence of reversed arterial diastolic flow should be established and the practitioner
should be aware of the possible causes for this. Finally, the renal vein should be exantimed wi
colour Doppler ultrasound to ensure patency throughout its length.

The practitioner should be aware of ultrasound appearances which require immediate surgical
intervention such as arterial or venous occlusion of the transplant kidney and discus$evith t
surgical team when these are suspected.

Reference:
20. Penny, S.M. (2018). Examinationieav for ultrasound. Abdomen &bstetrics and
gynecology (Wolters Kluwer).
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4.9.2 Ultrasound examinatioaf the testes and scrotum [2018]

Sonographically examine the testes and epididgm both a longitudinal and transverse plane,
noting the echotexture and echogenicity of each. A full upper abdominal study should also be
performedwhen testicular lesions and suspicious epididymal lesamasdemonstrated.

A varicocele is reported if the AP diameter of the fiesticular veins are more than 3nt#t* The
venous flow is assessed using colour Dogfhl®emonstration of the presence or absence of reflux
is made using the valsalva technique and should be documented on the reportri¢@cete is
present hie upper renal tract and aorta shoute examined to exclude the presence of masses
compromising venous retuff

TOP TIP3n cases of complex epididymitiepididymo-orchitis a followup scan in 6 weeks is

advised, to avoid missing small underlying lesions.

Common clinical scenarios

Scrotal mass

The aim is to localise the scrotal lump (intoa extratesticular) and characterise if possible.

Both testes should be assessed for size, morphology and the presence/absence of a testicular lesion.
The testes should be assessed for echogenicity bypadng both testes on a siday-side view on

the same image. The practitioner should follow local guidelines for referral/alerting clinical teams of
suspected testicular cancer.

Assessment of the epididymal heads, bodies and tails should be made fomihigkpresence of
lesions, cysts etc. Be aware of the presence of normal mild epididymal thickening after vasectomy
together with the common appearances of sperm granulomas.

The tunical space should be examined for the presence of hydrocoele and thal seatitshould be
examined for the presence of oedema or thickening.

Every effort should be made to visualise and characterise a scrotal mass. The patient should be
asked to localise the mass with direct scanning over this area whergréogétioner is unable to
visualise the mass during normal scrotal scanning.

Suspected testicular torsion

In clinically suspected testicular torsion, ultrasound investigation should not delay surgical
exploration to offer the best chance of preservingtieular viability. Ultrasound cannot confidently
exclude torsion, but an examination may be performed in cases of acute testicular pain.
Practitioners need to be aware of the ultrasound features of torsion and if in any doubt, urgent
urological advice shdd be sought.
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Assess the testes, epididymides and tunical space. Colour Doppler of both testes should be
undertaken, assessing presence and symmetry of blood flow within the testes. See BMJ Best Practice
WSAaGAOdzE I NJ 62NRAZ2YQ

The absence of discernible blood flow within a testis (where flow is visible on the datdral

normal side) is highly predictive of testicular torsion. However, it should be noted that the presence
of blood flow doeshot exclude torsion, particularly intermittent torsion. The spermatic cord should
be examined to assess for the presence of twisting of vessels within the spermatic cord (the
whirlpool sign).

The ultrasound practitioner should be aware that testiculaston can also cause epididymal

swelling and hydrocoele formation, mimicking epididyarahitis, although the absence of intra

testicular flow may be diagnostic. However, intermittent testicular torsion can demonstrate

increased intraesticular blood flev on colour Doppler examination which may be indistinguishable

from epididymeoorchitis.

TheHealthcare Safety Investigation Brardls LI®&kEgen8 v i 2 F | OdziS 2y asSi GSad
should be read in conjunction with these guidelitfes

Microlithiasis

Microlithiasis (defined as more than 5 echogenic foci per viewable image $éétor)
Risk factors for microlithiasis include

Previous gerncell tumour

History of maldescent of the testis / cryptorchidism

History of orchidopexy (surgery for cryptorchidism)

Testicular atrophy (<12mls volume)

Family history of germ cell tumours{tiegree relative)

=A =4 4 -4 =4

Current followup management of microlithiasiin the asymptomatic and apparently healthy male,
with no relevant risk factorg®is as follows:

1 Regular testicular seixamination for compliant individuals, with advice to seek early
medical attention if necessary;

7 Patient information leaflet (appendix £)esticular microlithiasis imaging and follap:
guidelines of the ESUR scrotal imaging subcomndittée

TOP TIP$:or reporting

Thereport of the initial findings could advise:

G¢KS LI GASY(l aKz2dzZ R 0<lfeRamimdioniar® B seeli@meNiRe y
medical attention if there are any palpable changes or masses detected. However, if this i
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Followup scrotalultrasound and serum tumour marker testing are NOT recommeffdéd’.

Service providers are strongly advised to develop management guidelines which inetetesary
follow up, onwards referral or alternative imaging in conjunction with their urological surgical
colleagues and radiologists.
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4.10 Ultrasound examination of the adult head and neck

General principles

As in all areas of ultrasound, practitioners need to be aware of the various clinical scenarios that can
propagde ultrasound requests. In the head and neck region the clinical question posed can be
unfamiliar to the occasional operator/reporter. It is essential, in order to carry out a competent
examination and issue a helpful report, that the ultrasound practgiounderstands the question

that is being asked. For example, in cases where a head and neck malignancy is suspected, a full
examination of all the major lymph node territories is required in order to accurately stage and
optimally manage the patient.

The three most common masses that present to head and neck lump clinics are: lymph node, thyroid

and salivary. Examination and reporting needs to be tailored to the request received and the findings

on ultrasound examination e.g. if a parotid mass is idexttithen examination of the contralateral

LI NPGAR A& YFYRFG2NE G2 221 F2NI LRAISYdArt O2yidN
be recorded in the report. Examination may be tailored to a specific area of the neck (e.g. a palpable
mass); deending on the findings, the examination may focus on the area in question alone, or may

need to be expanded to assess the neck as a whole. For example: in a patient with a posterior

triangle mass, if the finding is that of a small superficial lipoma therexamination can be
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necrotic lymph node which is patéally metastatic then a full assessment of the neck in its entirety
is mandatory.

Anatomical structures

1. Lymph nodes

Knowledge of the major lymph node territories and chains is essential and an understanding of the
interchange between terminology used the description of lymph node groups/chains (e.g. deep
cervical /jugular chain) and the commonly used Level classificattmat is fundamental to head and
neck cancer management. Confusion in this area can be easily created, both in requesting and
reporting for the unwary. Kowledge of the typical criteria for the ultrasound differentiation

between benign and malignant lymphadenopathy is essential. Descriptive reports that fail to classify
the nodes into benign, equivocal or possibly/probably malignant are unhelpful.

Benignnodes are classically fusiform in shape, contain an echogenic hilus and possess a central hilar

blood flow pattern. Whereas malignant lymph nodes tend to be rounded, the central hilus tends to

be absent, contain areas of coagulation or cystic necrosieahithit deranged blood flow pattern

with areas of vascular sparing and peripheral vessels. Nodal metastases from papillary carcinoma of

the thyroid are typically more echogenic and contain punctate méaigification. Lymphoma

classically presents as marky hypeechoic nodes (pseudoystic appearance), rounded with

plethoric blood flow which commonly displays a benign central hilar pattern. As the architecture of
feYLK2YlF(2dza y2RSa Aa LINSaAaSNIBSRI (GKAA hkilas YANNENE
sign.

2. Salivary masses

Ultrasound is the optimal initial investigation for a patient with a salivary mass and therefore the

practitioner needs to be aware of the common appearances of salivary tumours. 80% of salivary

tumours will bebenign pleomorphic adenomas and occur in the superficial parotid. They are

typically lobular and hypoechoic, often with a psetmtic appearance. Cystic change is suggestive

2F 2 NIKAYQ&a GdzY2dzNBE & F NB Ydzf (A $dicda@dduttne y R 02y
would suggest a carcinoma.

3. Thyroid

Practitioners should be aware of the typical features that enable a diagnosis of a benign thyroid
nodule to be made and those features that indicate a potential malignancy .These have been
outlined in the latest issue of theritish Thyroid Association Guidelifeand how they can be used
to classify the thyroid mass into a benign, equivocal /indeterminate or (suspicious) malignant
category (UXU5) with FNA or core biopsy required for those in the indeterminate of malignant
categories, if indiated (i.e. U3U5).

Reports should therefore outline the features displayed and indicate in which category the findings
sit ¢ allowing appropriate management.

Benign nodules may show miecystic or cystic change with ring down signs of colloid, egg shell

calcification and peripheral colour flow. They are typically hygagroic or iseechoic in relation to

the background echo texture whereas a solid lgohoic nodule which contains micoalcification

is highly suggestive of a thyroid carcinogigpicallya papillary carcinoma. The shape of the nodule
GadlftSNINFGKSNI GKFY gARS€0 Aa taz2 + airiady 27F LR
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search for potential lymph node metastases is required, together with a decision to proceed to FNA
or corebiopsy in line with guidelines.

4.10.1 Reportingexamples

Outlined below are examples of sample reports for various common clinical scenarios:

Referral for palpable mass (a)

Clinical detailsMobile mass left posterior triangle. 2.5 cm mass. No known primary tumour, patient
fit and well.

Cervical ultrasoungderformedwith verbal consent

The palpable mass in the leftid posterior triangle is identified as a fusiform shaped lymph node
measured at 2.6 cm x 0.4 cm. It displays an echogenic hilus, the appearances are typical of a benign
lymph node; no sinister features identified.

The remainder of the left neck lookedremarkable; | have not examined the right side of the neck.

Conclusionbenign left posterior triangle lymph node.

Referral for palpable mass (b) (Primary care referral)

Clinical detailsRight upper/ mid cervical mass, increasing in size for past three months. Smoker. O/E
hard mass in right upper cervical region? nodal. Nil else on examination.

Cervical ultrasoungderformedwith verbal consent

The palpable mass is identified as a 3.4 cm diameter lymph node mass in the right upper deep
cervical chain. There are signs of coagulation necrosis and possible extra capsulag spread
consistent with a metastatic lymph de from a potential squamous cell carcinoma primary.

Further rounded suspicious nodes are seen in the right mid deep cervical chain. Nodes identified in
the right submandibular region and lower deep cervical chain and right posterior tridmgi¢hese
all appear benign.

The left side of the neck looks clear. The salivary glands and thyroid looked unremarkable. Some
incidental benign nodules are seen within the left lobe of thybiat no signs of anything sinister.

| have performed a FNA (21gn the right upper deep cervical lymph node, specimen obtained and

sent for cytology. No complications identified.

L KFE®S FalSR GKS LI GASYG G2 O2ydl OG @2 dzNJ & dzNH S NE
you to discuss the results. | suggest thatis referred for an urgent ENT review.

Conclusionprobable metastatic right upper and mid deep cervical chain lymphadenopathy, FNA
performed. Urgent ENT referral recommended. Report to be faxed through to surgery.
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Referral for right parotid mass. (ENT referral)

Clinical detailsPatient noticed a soft lump in parotid region whilst shaving, unsure how long
present. OE 2 cm soft mass in right parotid region, VII exam normal. Nil else to find.
Diagnosis: ? Lymph node ? salivary mass

Ultrasound cervical regigperformedwith verbal consent

A 4.6 cm (coronal) x 3.4 cm (AP) x 3.7 cm (sup/inf) mass is identifiecoimstedor aspect of the tail

of the right parotid gland, it is predominantly solid with a small cystic element posteriorly. The mass
is well encapsulated and hyjgazhoic. No extension into the deep aspect of the right parotid seen.
Apart from some beniglooking intra parotid nodes, the remainder of the right parotid looks normal.

No significant lymphadenopathy within the right cervical region.

A contralateral tumour is identified in the inferior aspect of the left superficial parotid. Again a small
cystic element is present, the tumour measures 2.2 cm (AP) x 1.3 cm (coronal) x 2.1 cm (sup/inf) in
diameter with no deep lobe involvement. Remainder of the left parotid looks unremarkable, no
significant left cervical lymphadenopathy seen.

Bothsubmandibular glands look normal. Nil else of note.

21g FNA performed of the right parotid tumour performed, mucoid material obtained and sent for
cytology. No complications identified.

ConclusionLINR 6 6t S oAf I 0SNIFt 2| NI #dngeparoiddaéudzNBE > Cb! L

Referral for thyroid mass (a)

Clinical details Patient complaining of fullness in lower ne€KE ?small goitre .

Ultrasound cervical regigperformedwith verbal consent

Multiple small iseechoic nodules are identified in both lobes of the thyroid, several of the nodules
exhibit cystic change with ring down signs indicative of colloid. itdystic change also seen. No
signs of anything sinister identified.

Thyroid is mildly increased in size, no significant associated lymphadenopathy and +sbenetad
extension present.

Conclusion: small benign multinodular goitre. No signs of anytiimister. Radiological classification
U2¢ benign.

Referral for thyroid mass (b) (ENT referral)

Clinicaldetails: Left sided thyroid nodule, patient states has been present for two years. Thyroid
function normal.
O/E firm nodule left lobe of thyroid, no retrosternal extension. No lymph nodes

Ultrasound thyroigperformedwith verbal consent
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Within the mid ple region of the left lobe of the thyroid there is a 2.6 cm solid {fegboic ovoid

mass which contains some echogenic §aiiggestive of micrgalcification. Several smaller nodules
are seen in the right lobe but these display typical benign chaiatits:

Within the left mid deep cervical chain there is a rounded hyperechoic lymph node just lateral to the
I3V which also displays some hypehoic foci. The reminder of the left neck looks clear as does the
right neck.

The findings are highly sugdie® of a small papillary carcinoma of the left lobe of the thyroid with a
probable left mid deep cervical lymph node metastasis. | have therefore proceeded to a FNA (219g) of
both the left thyroid nodule and the left mid cervical node.

Specimensbtained and sent for cytology. No complications identified.

Conclusionprobable papillary carcinoma of the left thyroid with left mid cervical lymph node
metastasis, FNA performed.

Referral for staging ultrasound examination (Maxillofacial referral)

Clinical detailsleft lateral /posterior tongue primary SCC, T3. Smoker. Left Level Il nodes on
examination ?? right Il rides also, ? Bilateral metastases

Ultrasound cervical regigmerformedwith verbal consent

The tongue primary tumour can be identified on ultrasound, within the posterior left tongue. It is
measured at 1.6 cm (AP) by 1.1 cm (coronal) diameter butmmesoss the midline. Superior
/inferior diameter difficult to assess but measured at 1.9 cm.

There are multiple rounded lymph nodes with signs of coagulation necrosis in the left upper cervical
region, largest measured at 2.1 cm in maximum diametegrd lare also similar smaller nodes in the
upper mid deep cervical chain. Features are those of metastatic lymphadenopathy. There are small
benign looking nodes in the superior left submandibular region and within the lower left jugular
(deep cervical) chaiand posterior triangle.

Assessment of the right neck is unremarkable, benign nodes seen in the right upper deep cervical
chain but no signs of contralateral lymph node metastases.

FNA of the largest node in the left upper deep cervical chain (Leaifdi)med, no complications
identified. Haemorrhagic and necrotic material obtained and sent for cytology.

Conclusionleft tongue base/mid tongue tumour, with left upper and mid deep cervical chain (levels
Il &Ill) lymph node metastases. FNA performededt upper deep cervical node. No contralateral
lymph node metastases seen.
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4.11 Paediatricultrasound examinations

TheOxfordAcademic Health Science Network video provides an overview of ultrasound for children
Ay GKS | 2dzt 26 S AIOARORKAWRNE Y Q& dzf alichM i A &WR  FIdHIRS G Y

Examspecific guidelines and common clinical scenarios
4.11.1 Paediatric liver and biliary system

Liver: neonates and infants

Common clinical scenariosjaundice, antenatal diagnosis of liver abnormality, RUQ mass,
hepatomegaly.

Features to look for and include in report:
1 liver shape, homogeneity and reflectivity;

1 common duct (CD) normal or dilated (up to 1 mm in neonate), intrahepatic duct size. If
CDenlarged are there stones/inspissated bile in it, is there a mass or enlarged lymph
nodes compressing the duct?

i gallbladder (GB) shape, size and wall thickness and presence/absence of gallstones;

portal and hepatic vein patency;

1 spleen size, shape and pi@in.

=

Abnormalities that may be seen include:

1 an abnormally shaped liver, usually associated with biliary atresia if situs solitus,
ambiguous, or inversus. Chronic liver disease features of left lobe hypertrophy and right
lobe atrophy, will not have hatime to evolve in a neonate;

a fatty liver,;

focal abnormalities; benigncalcification, haemangioendothelioma, haemangioma,

focal fatty change, cyst; malignanihepatoblastoma;

1 bile duct dilatationc owing to inspissated bile in the CD, choledochal @yst to be
confused with a cyst at the porta that cannot be connected to the left and right ducts
found in some cases of biliary atresia);

1 splenic size and position (? left or right) ?polysplenia-siefd polysplenia + situs
solitus or ambiguous isatnostic of biliary atresia.

=a =

If any abnormality is found, then a paediatric referral is necessary.
If a normal scan is found in an infant with conjugated hyperbilirubinaemia, then it is mandatory to

refer the patient to a paediatric liver specialistamn as possible so that biliary atresia may be
confirmed or excluded and managed accordingly.
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Liver: children

ExamineLliver, biliary tree, gallbladder and pancreas.

Common clinical scenariogaundice, painful RUQ, upper abdominal and/or back pdinpamal
LFTshepatomegaly

Features to look for and include in report:

1 liver shape, homogeneity and reflectivity;

1 common duct (CD), normal or dilated (1 mm in neonate, up to 6 mm in teenager,
relative to height), intrahepatic duct size. If €olarged are there stones in it, is there a
mass or enlarged lymph nodes compressing the duct?

gallbladder (GB) shape, size and wall thickness and presence/absence of gallstones;
portal and hepatic vein patency;

spleen size, shape and position;

pancreas: elatively larger and of lower reflectivity than an adult pancreas, duct > 1mm.

=A =4 =4 =N

Abnormalities that may be seen include:

1 a liver of increased reflectivity (fatty liver) or decreased reflectivity (low fat content if
child well, acute hepatitis if unwell);

T anabnormally shaped liver ?CLD;

1 focal abnormalities benign:cyst, calcification, haemangioma, focal fatty change, focal
nodular hyperplasia, adenoma, absceasglignant:hepatoblastoma, hepatocellular
carcinoma (HCC) (usually in a cirrhotic liver), fiinabar carcinoma, sarcoma,
metastases;

1 bile duct dilatation;

1 enlarged pancreas +fluct dilatation.

GP patients should be referred to a paediatric specialist if any abnormality is found or if no
abnormality is found and the patient remains jaundiced amdias abnormal LFTs.

If the patient is pairfree and jaundicdree when the scan is performed, and the CD is found to be
dilated then an MRCP is necessary to see if there is a choledochal cyst and common channel present.

Paediatric liver pathologies
Foal lesions: benign

1 Abscess:an early abscess may be difficult to identify and the only clue may be posterior
acoustic enhancement and clinical symptoms. The lesion then becomegpeohand
more clearly defined and may possibly contain gas if the iitleds caused by a gdsrming
organism. Portal vein patency may be compromised.

1 Adenoma:uncommon in children although they are associated with glycogen storage
disorders. They may be of either increased or decreased reflectivity.

1 Cystssimple, choledochal (see biliary section).
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Calcification:this may be either incidental small foci that are a sequel of an-utegine
event such as infection or it may be part of a larger solid lesion.

Focal nodular hyperplasia (FNH&nother uncomnon lesion in children. They are associated
with portosystemic shunts or portal atresia.

Haemangiomaan incidental finding of a small lesion of increased reflectivity in either a
subcapsular position or adjacent to a blood vessel. The differentialaseanof focal fatty
change.

Haemangioendotheliomafound in neonates or infants. There may be multiple small focal
lesions of reduced reflectivity throughout the liver or one large vascular lesion. The hepatic
artery is large with high velocity intrahafic flow and the diameter of the abdominal aorta
decreases below the level of the coeliac axis. The infant may present in heart failure as most
of the arterial blood is being shunted through the liver. These usually involute
spontaneously.

Mesenchymahamartoma:a welldefined mainly cystic mass with multiple septa.
Trauma:CT is usually the first investigation as early liver lacerations may not be visible on

ultrasound. Ultrasound can be used in folloyy to measure fluid collections, but CT or
contrast ultrasound is necessary to monitor for possible development of psandarysms.

Focal lesions: malignant

T

Embryonal sarcomahis tumour has a variable appearance, sometimes solid and
sometimes cystic.

Fibrolamellar carcinomaa rare variant of hepatocellular carcinoma (HCC) that usually
occurs in older children.

Hepatoblastoma:occurs in young children. The lesion may be solitary or multifocal, often
poorly defined and may contain calcification. Adjacent vessels may becwateid.

Hepatocellular carcinoma (HC@ften associated with a cirrhotic liver as found in biliary
atresia or tyrosinaemia. The lesion may be solitary or multifocal, often poorly defined but
does not usually contain calcification.

These tumours cannotebcharacterised on ultrasound and cressctional imaging +hbiopsy

is necessary to confirm the diagnosis.
CT is used under the age of one year as MRI contrast is not licensed for use in this age group.

Metastasesthese may be foundih 8 a2 OAF G A2y GAGK ySdzNBoflFadz2yt
leukaemia, lymphoma.
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One condition that can be diagnosed with ultrasound is neuroblastoma stage 4S. This
usually occurs in infants under one year old and the adrenal primary together with the liver
metastase®f decreased reflectivity are characteristic of this condition.

Diffuse liver disease

T

Acute hepatitis{ 2 YSGAYSa RSAONAOGSR Fa | WRIN] fAOSND
parenchyma is of reduced reflectivity causing the portal tracts to standnauée than
normal.

* the liver is enlarged with rounded inferior borders
* the gallbladder wall may be oedematous
* +/- ascites.

It is possible for a liver to have a low fat content and this appearance must not be confused
with acute hepatitis; none of the secoad signs will be present and the child is usually well.

Another pitfall is acute hepatitis in a patient with a fatty liver. The parenchyma may appear of
normal reflectivity, look for the other signs.

Fatty liver:Fatty livers may be found in associatiovith obesity, malnutrition,
chemotherapy, steroids, storage disorders leading to a metabolic disturbance (glycogen
storage disorders, tyrosinaemia (increased risk of HCC).
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focal fatty sparing. These are not focal abnormalities, they are the only part of the liver with

a normal appearance. The usual positions for focal fatty sparing are anterior to the right

portal vein and superior to the gallbladder. If fotatty sparing is thought to be in other

positions, then it is worthwhile doing a contrast ultrasound scan as a focal abnormality may

be present.

Chronic liver diseasethe liver has a finely or coarsely heterogeneous appearance with an
irregular or nodudr surface. A typical position for regenerative nodules is anterior to the
right portal vein but further imaging must be performed to exclude malignancy.

There may be lobar atrophy/hypertrophy; often the left lobe is hypertrophied and the
posterior right lobe atrophied and the patambilical vein may be patent. There may be an
increase in periportal reflectivity due to fibrosis around the portal tracts.

Vascular related pathology.

*

Budd-Chiari SyndromeThe hepatic veins thrombose aniet flow in the portal vein is
reversed. There may be ascites and splenomegaly. In chronie®udd, the parenchyma
becomes heterogeneous and small serpiginous venous channels develop. The portal flow
may revert to antegrade and the ascites may resolv

If clinically indicated, a portosystemic shunt procedure may be performed that shunts the
portal flow into the IVC.
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*  Patent ductus venosus (DV)his normally closes soon after birth. It may remain patent
because it is congenitally abnormal. If tlighe case then it will be several millimetres
wide, the flow in the left portal vein is reversed and there is no flow in the right portal vein
as all the portal flow is shunted through the widely patent DV into the IVC. If left untreated
then the right bbe atrophies and FNHs may develop.
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to decompress the intrahepatic portal pressure. The lumen of the DV is much smaller,

usually a millimetre or less, ariitthe liver recovers the shunt will close spontaneously. The

flow in both left and right branches of the portal vein is antegrade. The-panbailical vein

may also be patent.

*  Portal vein thrombosisThis usually occurs if the child had an umbilical esthinserted as
' yS2y Il GSo ' G@LIAOKE Wol3 2F g2NNVAQ | LIS NI
that the portal vein should lie in. Occasionally there is cavernous transformation where
there is one venous channel that may be in the posibbthe normal portal vein and this is
not distinguishable on ultrasound.

*  Vascular malformationsThere may be abnormal vascular connections between the portal
vein and hepatic artery, with a large draining hepatic vein. Multiple vascular channels may
be seen with both arterial and venous flow within them. CTa¥terial embolisation or
resection is normally performed.

Occasionally small shunts between portal and hepatic vein branches or between hepatic
veins may be seen but these are usually haemodyuoaltyiinsignificant and close
spontaneously.

The portal velocity should be assessed and spleen length documented.

*  Venoocclusive diseasethis usually occurs after chemotherapy and affects the small
vessels, not the main hepatic veins. In the acute pltlasee is no outflow in the hepatic
veins, they remain patent but the blood only oscillates during respiration. The portal flow
reverses and there is ascites and splenomegaly. The liver becomes fatty. As the patient
improves the hepatic vein flow restablishes and the portal flow returns to antegrade flow.

The biliary system

Obstructive jaundican infants and children is usually caused by calculi, choledochal malformations,
pancreatic masses, bile duct tumours (rhabdomyosarcoma), enlarged lymph node st matic
masses.

Neonates that present with conjugated hyperbilirubinaemia may haveatedilcommon duct due to
inspissated bile within it (haemolysis, total parenteral nutrition [TPN], cystic fibrosis). The gallbladder
may also contain inspissated bile/small calculi.

The common ducinay be up to 1 mm in a heonate and 6 mm ireaiolescent.

A choledochal cyst (cystic dilatation of the bile ducts):
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Type I¢ dilatation of the extrahepatic common duct

Type li¢ diverticulum of the common duct

Type Il dilatation of the intraduodenal common duct

Type I\f intra- and extrahepatidilatation

Type \( intrahepatic dilatation only.

An MRCP scan should be performed if a choledochal cyst is found to see whether there is a common
channel (the pancreatic duct opening into the lower common duct rather than the duodenum,

leading to pancretitis).

A neonate presenting with a cyst at the porta hepatis will have either a choledochal cyst or biliary
atresia. A choledochal cyst can be seen to connect with the bile ducts, whereas the cyst found in
some cases of biliary atresia cannot be seeadonect to the bile ducts. The gallbladder also has an
abnormal appearance in 90% of cases of biliary atresia.

Cases of biliary atresare associated with situs inversus, the liver may have an odd configuration,
often lying centrally in the epigastriumitly two equatsized lobes. The portal anatomy may be
unusual and often there is polysplenia.

Spontaneous perforation of the bile duct: the perforation occurs at the junction of the cystic
duct/common hepatic duct and the infant presents with jaundice aadites.

4.11.2 Paediatric urinary system

Neonates

Common clinical scenariogintenatal diagnosis of dilated renal pelvis and/or hydronephrosis, single
kidney (pelvic kidneys are sometimes missed on antenatal scans), sepsis.

A baby should be scannadl least 48 hours after birth when following up an antenatal diagnosis of a
dilated renal pelvis, so that the baby is not dehydrated at the time of the scan, thus masking any
potential renal pelvic pathology.

Assessment:

1 two kidneys that are normal ishape, size and position with no collecting system
dilatation and normal cortical reflectivity. Neonatal kidneys may have increased cortical
reflectivity up to 6 months of age and the pyramids appear relatively dad to be
confused with cysts. Abniral orientation (discussed in section on children)

1 the renal pelvis can measure up to 6 mm

T I woeaidQ Ay i KSctdadiashdandastrustedupperlpole]nittyica
duplex kidney, associated with a ureterocele

i no normal kidney and severajsts in the renal positiommulticystic dysplastic kidney

1 a normalshaped bladder with a normal wall thickness and no evidence of lower

ureteric dilatation or ureterocele.

If the renal pelvis is dilated then folleup scans should be performed at 2 and &aks of age. If the
dilatation continues then further imaging will be required.
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Children:
Common clinical scenario&iTls, loin pain, haematuria

Assessment:
1 two kidneys that are normal in shape, size and position with no collecting system dilatation
and normal cortical reflectivity.
1 anormaishaped bladder with a normal wall thickness and no evidence of lower ureteric
dilatation or ureterocele. If the patient is able to micturate when asked then a post
micturition bladder scan should be performed toseire complete emptying.

Paediatric urinary tract pathologies:

1 only one kidney found: if it is a normal size then there should be an ectopic kidney, often
pelvic. If the kidney is hypertrophied then the other kidney has involuted (multicystic
dysplastic ldney found antenatally) or is absent.
9 abnormal orientation: horseshoe kidneys have their lower poles more medial than the upper
poles and there is a bridge of tissue connecting the two lower poles across the midline;
crossfused ectopia: both kidneys len the same side with the upper pole of the lower
kidney fused with the lower pole of the upper kidney.
T & woeadQ Ay (GKS dzLJLISNI LR2ES 2F | 1ARySeésx dzadz f
kidney, often associated with a ureterocele.
hydronephrosisPUJ obstruction, VUJ obstruction.
cysts: uncommon in children, associated with tuberose sclerosis.
infantile polycystic kidneys: autosomal recessive disorder associated with congenital hepatic
fibrosis.
big, bright (enlarged and hyperecholgiineys with multiple cysts, (cysts may be tiny).
adult polycystic kidney disease, autosomal dominant, may unusually present in childhood.
the cortical reflectivity may be increased (normal finding up to 6/12 of age), aspeaific
finding associated witimedical renal disease as in adults.
f 2AfYaQ Gdzy2dz2N¥ (GKS Y2ad O02YY2y LI SRAFGUNRO | oF
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4.11.3 Paediatric gastrintestinal tract

Pyloric stenosisProjectile vomiting, notbilious vomiting in an infant
Assessment:
1 Scan the baby after a 4 howast.
1 Turn the infant into the right lateral decubitus position so that any residual fluid in the
stomach lies in the antrum over the pylorus and displaces any gas from this area. If there is a

significant amount of fluid in the stomach, therdngpaired gastric emptying. Watch to see
if the canal opens.

1 Ifthe baby is gassy and an NG tube is present then inject 20 ml of sterile water into the
stomach and watch the pylorus; aspirate after the scan if positive for pyloric stenosis.

1 Upper limits fo normal measurements are:
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o Single muscle wall thickness (not including mucosa or pyloric canal) = 3 mm
o Canal length =16 mm
0 TS diameter = 11 mih

Intussusception

Abdominal pain, redcurrant jelly stools, palpable abdominal mass.

An intussusception is usually ileolic. Most have no obvious pathology as the lead point, 10% are

RdzS (2 aSO1SfQa RAGSNI A @lsafagsaciatedvithdyndghorhay R R dzLJ A Ol
haematoma and cystic fibrosis (CF).

Features to look for and include in report:

A segment of bowel prolapses into a more caudal segment and it is seen as bowel within bowel on
cross sectiorg appearances are like onion rings.

Reference:
30. De Bruyn, R., and Darge, K. (2016). Pediatric Ultrasound, How, Why and When 3rd ed.
(Elsevier).

4.11.4 Neonatal hip

Breech delivery and family history of developmental hip dysplasia are the most common referral

criteria. However, locallgl O (i A O SNewbgrRand IKf&t PHysical Examination screening

programme (NIPE®) 3 dzA RSt Ay Sa akKz2dzZz R 0SS Gl 1Sy Ayidz2z O2yaiRr
the conduct of the ultrasound examination of the neonatal hip is not itself part of the NIPE screening
programme.

All babies with an abnormality detected on clinical ex@ation should be scanned within two weeks

of age. Babies with a known risk factor but no detectable abnormality are to be scanned by six weeks
ofageNIPBH ® 2 KAf ald y2d YSYyGuAaAz2ySR Ay (GKS bLt9 adlyRIFN
features may be physiological before six weeksage and therefore premature babies should be

agecorrected before examination.

It is helpful to have aradle to put the baby into as it keeps them in the lateral position comfortably.

Scan longitudinally over the greater trochanter parallel to the cradle to obtain a coronal image of the
acetabulum at its maximum depth.

h | ¢ fhié @ves the depth of thacetabulum. The baseline goes along the straight lateral margin
of the ilium. The second line goes from the inferior point of the iliac bone tangential to the bony
acetabulum. An angle of greater than 60° is normal, a smaller angle indicates dysplasia.

Ashallow acetabulum in a baby less than 3/12 old may be physiological immaturity but if found after
3/12 of age it signifies dysplasia.
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j | fhi§ éhgle is useful in classifying the degree of dyspl@bia. angle is formed between the
vertical cortexof the ilium and the triangular labral fibrocartilage. There is considerable variability in
the measurement of this angle and it is, therefore, not always used.

Neither angle can be measured if the hip is dislocated.

Move the hip and watch it during manipulation to see if it subluxes. If so then follow up in 2 weeks. If
the hip is still unstable then referral is necessary for a harness to be fitted.

Refer to textbooks/published articles for diagrams of the angles referred to above

Q TOP TIP:
,@ o 2dz OFLyQd YIFE1S F y2NYIFf KAL 221 lFoy2z2NYl

Femoral head ossification can be seen anywhere between 2 and 8 months.

Further information can be found at:

1 Public Health England (2018¢wborn and infanphysical examination: programme
handbook

4.11.5 Neonatal intracranial ultrasound

The ultrasound practitioner should be aware of the potentiatgifects of diagnostic ultrasound,
particularly heating at brain/skull interface, and ensure that the machine is set to the minimum
power consistent withobtaining a high quality diagnostic ultrasound image. Colour Doppler should
not be utilised except for clearly defined clinical reasons which provide additional diagnostic or
prognostic information.

The ultrasound practitioner should be aware of commaid éess commonly used acoustic windows

to the neonatal brain. While the anterior fontanelle is used as standard, the posterior fontanelle can
be useful to examine the occipital horn of the lateral ventricles and the mastoid suture may be
helpful in examiimg the posterior fossa, cerebellum, aqueduct of Sylvius dnekdtricle.

A suggested approach for examining the neonatal brain is as follows:
Presence of normal anatomy
The ultrasound practitioner should be aware of normal brain anatomy in the neptateclude

changes with age, presence of midline structures, ventricular appearances, appearances of basal
ganglia, periventricular white matter, cerebellum and exardal space.
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Presence of intracranial haemorrhage

The ultrasound practitioner shadibe aware of common locations of intcaanial haemorrhage,

how this may vary according to gestational age, and how these may present on ultrasound. Grading
of haemorrhage should be according to local agreement and protocol.

Ventricular size

The size othe lateral, 3 and 4" ventricles should be assessed according to local protocol.
Validated measurement techniques (e.g. ventricular indices) should be utilised in cases of
ventriculomegaly. This can be useful to assess change in size over timddmtrging of
intervention.

Periventricular white matter

The ultrasound practitioner should be aware of normal and abnormal appearances of the
periventricular white matter and the limitations of ultrasound in examining this region. Falfpw
should be casidered in cases of periventricular flaring or suspected white matter damage.

Brain parenchyma
The ultrasound practitioner should be aware of normal sonographic appearances of the brain
parenchyma and be aware of the potential appearances of acquiredrataiities.

4.12 Musculoskeletal ultrasound examinations

General principles.

Musculoskeletal ultrasound referrals, for the evaluation and treatment of joint andtissite

diseases, have increased rapidly over the last 10 y&aes Europeasociety of Musculoskeletal

wkRA2t 238 09{{ w0 LINERdzOBRal ihdicadény far Sysauttzskeladali I G SY Sy
ultrasound? 6 HAMT 0 @

Advantages of ultrasound include dd&al, real time, dynamic assessment of soft tissues and the
ability to compare with the contralateral side. Doppler sonography has been proved to accurately
assess the degree of activity in inflammatory disease.

One well documented drawback of sonographgpsratordependency. The quality and consistency
of ultrasound examinations relies on the expertise of the sonographer both in ultrasound techniques
and knowledge of anatomy and pathology of a wide range of musculoskeletal areas.

Contraindications fori@gnostic shoulder scans are unlikely; however, some limitations exist and
may include the following:

1 patient obesity
1 inability to see structures that lie deep to bone or inagticular structures of the
glenohumeral and acromioclavicular joints
i casts, dessings, open wounds/ulcers et@mn limit visualisation
severe oedema/swelling
1 patients who are unable to eoperae or provide a clinical history due to reduced
cognitive functionsg.! t T KSAYSNID&a 2NJ RSYSYGAl | yR {KNE d:

=

106


https://link.springer.com/article/10.1007%2Fs00330-018-5474-3
https://link.springer.com/article/10.1007%2Fs00330-018-5474-3

SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

As agerelated changes are common in the musculoskeletal sy&t&tand may not be the cause of
the patient@ symptoms, lirasound appearances must always be taken in clinical context and the
referrer should be made aware of limitations in the report. For example:

1 Witrasound cannot exclude impingemént
{1 WItrasound cannot exclude intrarticular patfologyQ

Diagnostic ultrasound is often used as a precursor to therapeutic injections and care should be taken

to assist in the direction of that injection. Some structural changes seen on ultrasound may not be
currently relevant and may not be associateith pain. For exampleffusion in the long head of

biceps tendon sheath does not always reflect current tenosynovitis but may be an extension of a
glenohumeral joint effusion. The addition of the site of current symptom on a report may help.
Subacromial/subdeltoid bursal thickening may be present on the asymptomatic shoulder and does

y20 ltglréead NBFfSOG OdNNByld WodzZNEAGAAQ a2  O2YLN
help.

Commonmusculoskeletal pthologies

Bursitis:thickening and inflammation of a bursa, often causing an effusion. Thickening of the bursa
Ff2yS R2Sa y20 lfgreada O2yaidAddziS Wodz2NRAGAAQD [/ 2
Effusion +f hyperaemia of the bursal wall using colour/power Dtgrgs often present in

symptomatic bursitis.

Calcific tendnopathy: calcification within tendons. The presentation of calcific teghathy may
G NE FNRBY (GAye OFftOAFTAO FfSO01a (2 fdnad@vhg @2y 3t 2YS
denser wit a dense posterior acoustic shadow.

Cuff arthropathy:arthritis of the glenohumeral joint, particularly the humeral head, due to massive
NRGFG2NI OdzF¥ GSINAR €SHFGAYy3I I WolNBQ KdzYSNIf KSI R

Effusion: a collection of fluid in a tendon sheath, joint or bars
Joint synovitis: thickening and often hyperaemia of the synovium lining a joint.

Tendnitis: use of this term is discouraged this suggests an inflammatory process that has not
been proven.

Tendnopathy: A more general term for a diseased tenddn@ K2 dzZ3 K (K2 dzZaKd4 G2 o6S |
continuumQ | & | NJCGnddfraSoursl floss oftheyidrdal fibrillar pattern, heterogenicity of

the tendon, abnormally thickened or thinned, hypoechoic or hyperechoic in comparison with the
asymptomatic side. May skhoneovascularity within the tendon on colour/power Doppler

Tendnosis:a degenerative process within a tendon, disordered biomechanftes leading to micro
tears.Tendnopathy is a more familiar term now.

Tenosynovitisinflammation of the tendorand sheath. Appearances should include tendon sheath
thickening and hyperaemia on Doppler, pain on palpation. May also include effusion and
tendinopathy but these may be present without current tenosynovitis. Detailed anatomical
knowledge of the presencelmsence of tendon sheaths is requited
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Tendon or ligament tearsWhen reporting, it is important to describe the type of tegpartial, full

or completeg and the dimensions and site of the tear. An opinion on the state of the remaining
tendonor ligament tissue is also helpful. These details are important for subsequent treatment and
surgical planning as tendons with severe termpathy are less likely to have a successful repair
should surgery become appropriate

Reporting:

The report is a recordingnd interpretation of observations made during the ultrasound
examination. It should be written by the person undertaking the scan and viewed in clinical context.

The report is intended to answer a clinical question and to assist with the patient journey so local
opinion from radiologists, rheumatologists, orthopaedic surgeons and physiotherapists should be
taken into account in the cofreiction of local report templates.

TOP TIPAny pathology should be demonstrated in both the transverse and

longitudinal planes.

The standard report should include:

i documentation of the normal anatomy;

1 detailsof any pathology including measuremertsd any increase in vascularity if
appropriate;

1 documentation of any limitation to range of mement and site and degree that pain or
symptoms begin;

1 any difficulties with interpretation of the ultrasound appearances.

Comparison with the contralateral side (assuming it is asymptomatic) will help when determining
the clinicalsignificance of age/activity related changes and should be imaged and documented in the
report.

The pitfalls of ultrasound interpretation are widely documenteahd can be reduced by education
andexperience of the individual ultrasound practitioner.

Examination specific guidelines and common clinical scenarios.

4.12.1 Shoulder

Purpose of scan
To evaluate the following structures:

main rotator cuff tendong supraspinatus, infraspinatus and sdapularis tendons
long head of biceps tendon

posterior glenohumeral joint

superficial acromioclavicular joint.

=A =4 =4 =4
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Common indications include:

1 ? rotator cuff tear/tendinopathy
1 restricted range of movement
1 pain on abduction.

Scan protocol:

Numerous scan ptocols for the shoulder are described in the literature including that from the

9dzNR LIS Yy {20ASiG& 2F adzaOdz 2a]1StSiélf wlkRA2t23&Qa
Training protocols also exist and may be useful to standardise scanning and repadings that

described by Smith et #l

The structures that should be identified as a minimunaistandard shoulder ultrasound scan are:

1 long head of biceps tendon (LHBTQr position, tendinopathy, tears, calcification,
tenosynovitis, effusion;

rotator interval (RK if LHBT is visible at the (RI) it is likely to be intact proximally;
subscapularis tendoq for tendinopathy, tears, calcification;

infraspinatus tendon for tendinopathy, tears, calcification;

supraspinatus tendorfor tendinopathy, tears, calcification;

any visible bursae around the shouldgsubacromial/subdeltoid, sacoracoid,;
posterior glenohumeral joing, for effusion, cysts, joint synovitis;
acromioclavicular joing for effusion, cysts, joint synovitis.

=A =4 =4 =4 -4 -8 4

Comparison with the contrateral side (assuming it is asymptomatic) will help when determining
the clinical gnificance of age/activityelated changes and should be imaged and documented in the
report.

Dynamic ultrasound assessment

Dynamic assessment around the shoulder may be controversial in some centres as some indications
adzOK & WA YLK Y 2poBtiblicauses (sofé of Whitzh Willinbtibe seen using
ultrasound) and may be considered to be a purely clinical diagnosis.

Dynamic assessment using ultrasound may be requested for the following:

1 long head of biceps tendon: to assess its stability withie bicipital groove during
external rotation;

1 subscapularis tendon: to identify the myotendinous area which normally sits behind the
coracoid process of the scapula;

1 supraspinatus tendon: to assess for bunching of the tendon and/or overlying
subacromiabursa against the acromion or coraacromial ligament during abduction
GKAOK YIe& 0S I OFdzasS 2F WAYLAYy3ASYSyaQrT

1 posterior joint recess: during internal/external rotation, to assess for a ghamoeral
joint effusion. This will be most evident during extakmotation.
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Imaging protocol

A standard shoulder series should include the following minimum images for a normal scan:

=

long head of biceps tendoriongitudinal and transverse;

rotator interval showing anterior portion of supraspinatus tendtlmmg head of biceps
and lateral edge of subscapularis tendon;

subscapularis tendog longitudinal and transverse;

supraspinatus tendon longitudinal and transverse;

infraspinatus tendorg longitudinal only;

posterior glenohumeral joint recess;

acromioclavcular joint.

==

=A =4 =4 -4 =4

Document the normal anatomy and any pathology found, including measurements and vascularity if
indicated.

Common pathologies would includendinopathy, bursitis and tendon tears.

Tendon tears

Rotator cuff tendon tears are often seendamaymptomatic individuals and are not always the cause

of symptoms. It is sometimes difficult for the ultrasound practitioner to appreciate the significance

2F F 0SFN 2y GKS LI GASYyGQa OdaNNByid Of AyaAOlf aevylL
accuately describe tears, care should be taken if discussing scan findings with the patient.

When reporting, it is important to describe the type of tepartial, full or complete and the

dimensions and site of the tear. An opinion on the state of the remaining tendon tissue is also
helpful. These details are important for subsequent treatment and surgical planning as tendons with
severetendinopathyare less likely to have a successful repair should surgery become appropriate.

Measurements

Type, size and location of tears is important, and measurements of full thickness tears should be
made in two planeg anterior to posterior (transverse) and miadito lateral (longitudinal)The site
of the tear measured from the rotator interval is also useful.

Site of supraspinatus tendon tears
The supraspinatus tendon can be divided into anterior, mid and posterior portions. The anterior free
or leading edge, the rdisubstance or footprint and the area that abuts the infraspinatus tendon

the distinction between the two tendons can be difficult to define.

Anterior leading edge tears involve the portion of the supraspinatus tendon that lies adjacent to the
long headof biceps tendon at the rotator interval.

If there is still tendon tissue anterior to the tear, the tear is said to be midsubstance, crescent or

footprint.
If the tear occurs at the supraspinatus/infraspinatus interface it is said to be posterior.
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Types of tear

Partial thickness tear A rotator cuff tendon tear that involves either the joint or bursal surface of a
tendon and does not allow communication between the two compartments. Partial thickness tears
may be articular surface, bursal surfacandrasubstance.

Under-surface or articular surface teaA partial thickness rotator cuff tear involving the articular or
22Ay0G &adaNFI OS 2F GKS GSYyR2y® Ly (GKS &dzgNI aLAyYyl Gd
Partial Articular QupraspinatusTendonAvulsion.

Bursal surface tearA partial thickness rotator cuff tear involving the bursal surface of the tendon.
Ly GKS &dzLIN} aLIAYlFGdza GSYyR2y> (GKA&a A& a2YSiavysSa C
under-surface of the acromion.

Intrasubstance tearA partial thickness rotator cuff tear within the substance of the tendon
sometimes called concealed interstitial delamination (CID). A cleft is present within the tendon
substance, but it does not reach either the bursal or articalafaces of the tendon.

Full thickness tearA rotator cuff tendon tear that extends across the whole depth of the tendon,
involves both surfaces and resulting in communication between the joint and bursal compartments,
regardess of the width of the teaiSome full thickness tears measure ovam3in diameter; some

look like pinholes.

Complete full thickness tearA full thickness tendon tear that extends across the whole width and
depth of the tendon, usually resulting ietraction back from the insertion.

If the tear is complete, the entire width of the tendon will have torn, usually (but not always) at the
insertion and there is retraction of the proximal stump. The degree of retraction will vary but, in the
supraspinatg and subscapularis tendons, can result in the proximal stump sitting under the
acromion/coracoid and so not visible with ultrasound. This is an important finding for surgeons
because it is less likely that the tendon can be pulled back and repaired.

A spraspinatus tendon tear is often given an increased level of importance compared to the other
rotator cuff tendons as it is more often symptomatic and amenable to surgery.

14.12.1.1 Reporting examples

The sample reports below are intended as a guidly as reporting style may be specific to
individuals/departments.

Sample report for normal appearances
Clinical detait: shoulder pain, ?rotator cuff tear

Ultrasound of the shoulder performed with verbal consent.

Normal appearances of the rotator cuff tendons. No evidence of tears or calcification or any bursal
thickening or effusions. The long head of biceps tendimtaist and in situ.

No evidence of a gledaumeral joint effusion.
Unremarkable ACJ noted.
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Conclusion: Normal examination. No rotator cuff tear seen.
If appropriate, the report may include the following:

i the rotator cuff tendons have reasonaldepth and texture;

1 there is evidence of subacromial/subdeltoid bursal thickening but no more so than on
the asymptomatic shoulder;

1 there is good, pain free subacromial movement;

1 nonttender ACJ OA noted.

Referral fortendinopathy
Ultrasound of the shoulder performed with verbal consent.

The supraspinatus tendon appears generally thickened/thinnedeardinopathic with loss of the
normal fibrillar pattern. No tears seen.

ConclusionFocal tendinopathic changes are noted at the anterior/middle/posterior portion of the
supraspinatus tendon, no tears seen.

Referral for calcifidendinopathy
Ultrasound of the shoulder performed with verbal consent.

A x mm intratendinous calcium deposit is (calcific flecks are) notedhlithiant/mid/post aspect of
the supraspinatus tendon; no tears evident.

There is a 6mm densely shadowing calcific deposit within the supraspinatus tendon.

There is a 6mm neshadowing deposit within the supraspinatus tendon likely to be soft calcific
tendinopathy

ConclusionThere is marked calcifiendinopathyof the rotator cuff tendons. The largest area of
calcification in the supraspinatus tendon meess 15mm in diameter and the patient is tender on
scanning.

Referral for bursitis

Ultrasound of the shoulder performedth verbal consent.

The subacromial/subdeltoid bursa contains an effusion and the wall is hyperaemic on power Doppler.
The patient is tender to scan here and appearances are consistent with bursitis.

Referral for long head of biceps tendon
Ultrasound of the shoulder performed with verbal consent.

The long head of bips tendon is intact but has dislocated from the bicipital groove medially and is
sitting on the surface of the subscapularis tendon.
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The long head of biceps tendon has subluxed onto the medial lip of the bicipital groove. The tendon
is thickened and apes oedematous. The tendon sheath is hyperaemic and contains an effusion

and the patient is tender to scan here. Ultrasound appearances suggest an intact subluxed long head
of biceps tendon with evidence of tenosynovitis.

Referralfor tendontear

Partial thickness tear
Ultrasound of the shoulder performed with verbal consent.

There is a partial thickness tear of the burgalarticular)surface(or intrasubstancedf the anterior
aspect of the supraspinatus tendon which measures 2mm in longitudinal section and 3 mm in
transverse section.

The supraspinatus tendon appears gextly tendnopathic and there is a partial thickness (articular)
(bursal) surface tear within the anterior/middle/posterior portion of this tendon. This tear measures
XHnm xXXnm and affects over (or under) 50% of the tendon depth.

ConclusionThere is a partial thickness tear on the articular surface of the supraspinatus tendon lying
Xmm posterior to the rotator interval. It measur®3nm in width and extends over (or under) 50% of
the tendon depth. The remainder of the tendon hessonable depth and texture.

Full thickness tear
Ultrasound of the shoulder performed with verbal consent.

There is a full thickness, insertional tear of the supraspinatus tendonXyinign posterior to the
rotator interval. The tear measure®mm in width and there is\fnm retraction from the insertion.
The remainder of the tendon has reasonable depth and texture.

Complete full thickness tear
Ultrasound of the shoulder performed with verbal consent.

The supraspinatus tendon has completely ruptuned eetracted; the retracted tendon end is not
visualised. Cuff arthropathy noted.

ConclusionThere is a complete, full thickness tear of the supraspinatus tendon with proximal
retraction of x mm from the insertion.

References:

31. Girish, G., Lobo, L.G., Jacobson, J.A., Morag, Y., Miller, B., and Jamadar, D.A. (2011).
Ultrasound of the shoulder: Asymptomatic findings in men. Am. J. Roentdé&ol.

32. Minagawa, H., Yamamoto, N., Abe, H., Fukuda, M., Seki, N., Kikuchi, K., Kipmd,ltdi, E.
(2013). Prevalence of symptomatic and asymptomatic rotator cuff tears in the general
population: From masscreening in one village. J. Orthd, 8¢12.
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assessment and feedback package for the trainee shoulder sonographer. Ultréz)agg
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4.12.2 Elbow

Purpose of scan

To evaluate any of the following strures where appropriate and symptomatic:

common extensor and flexor tendons;
medial ulnar collateral ligament;
lateral radial collateral ligament;

distal biceps tendon;

triceps tendon;

cubital tunnel and ulnar nerve;

elbow joints/olecranon fossa.

=A =4 =4 =8 =8 =8 =9

Common ndications

Common indications for the performance of an elbow ultrasound scan are:

K WiSyyAaQ 2N w32t FSNEQ St 0206kSLIAO2YyREf AGAZ
restricted range of movement? effusion/synovitis;

? distal biceps tendon tear;

? ulnar nerve compression;

olecranonbursitis.

=A =4 =4 =8 =4

Scan protocol

Numerous scan protocols for the elbow are described in the literature, includinguttopean

{20AS0Ge 2F adzOdz 2{ | Bis&GloskdetalwlraRdudfie2Aiéal gHidzMESSE A Yy S &
Elbowand Darghet al6 H n Wirasout¥l of the elbow: Examitian techniques and US appearance
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Unlike the shoulder, diagnostic scanning of the elbow is usually focussed on a single structure, for
SEFYLX S GKS O02YY2y SEGSYyaz2Nl 6SyR2y TichdeiK(i Sy y A &
appropriate and symptomatic and within the clinical experience of the ultrasound practitioner.
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appearance of the normal and pathologic jéint G KSa S Ay Of dzRSY

1 common extensor tendonfor tendinopathy, neovascularity, tears, calcification;
common flexor tendon for tendinopathy, neovascularity tears, calcification;
distal biceps tendonrfor tendinopathy, tears, calcification;
olecranon bursa for effusion/bursitis;
anterior and posterior joint recessegor effusion, joint synovitis;
cubital tunnel- for ulnar nerve enlargement/flattening/subluxation.

=A =4 =8 =8 =4

Dynamic ultrasouncassessment

Dynamic assessment using ultrasound may be requested for the following but depends on the skill
and expertise of the ultrasound practitioner:

i ? ulnar nerve subluxation

T ? medial/lateral ligament tears
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Imaging protocol

There is no standard elboveses as the areas scanned are dependent on symptoms and pathology

found. heEIzZNR LISy {2 0ASiG @& 27F a dza Odrugcfldsi@etd dittagouns | RA 2 f 2 :
technical guidelinef. Elbovprovide further information on techniquéhe following protocols are

a guide to each area:

1 CEO (@mmon extensor origin/CFO (emmon flexor originjongitudinalwith colour
box to show the absence of neovascularity;

1 distal biceps tendon in longitudinal and transverse, distal tendon insertion in
longitudinal and myotendinous area in transverse to exclude tezmbinopathy
[calcification. Comparison witbontralateral side;

1 anterior and posterior joint recess within and without colour box to show the absence
of effusion or synovitis;

T cubital tunnel with arm in flexion/extension to exclude subluxation of the ulnar nerve;

1 medial/lateral ligaments in longitudal in stressed and relaxed positions if appropriate.

Document the normal anatomy and any pathology found, including measurements and

vascularity if indicated.

14.12.2.1 Reporting examples

The sample reports below are intended as a guide only as tiagastyle may be specific to
individuals/departments.

Sample report for normal appearances
Ultrasound of the elbow witkierbal consent

Normal appearances of the common extensor/flexor/distal biceps tendons of the elbow. No evidence
of significanttendinopathy tears or calcification.

No evidence of joint effusion or synovitis but ultrasound cannot excludeairiicalar pathology.
The ulnar nerve appears normal in calibre around the elbow and is stable within the cubital tunnel on
ReEYylFYAO allyyAyaQed b2 a2fAR 2N Oeaiturald tSarazya

QX
N

ConclusionNormal examination. No cause for X [symptoms] seen.

Referral for tendinopathy

Ultrasound of the elbow with verbal consent

The tendon appears generally thickened/thinned with loss of the normal fibrillar pattern. There is
evidence of neovascularity on Doppler and appearances are consistetendthopathy No tears

seen.

ConclusionFocal tendinopathic changes are notedla proximal/distal portion of the tendon, no
tears seen.


https://essr.org/content-essr/uploads/2016/10/elbow.pdf
https://essr.org/content-essr/uploads/2016/10/elbow.pdf
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Referral for calcifidendinopathy
Ultrasound of the elbow with verbal consent

A x mm intratendinous calcium deposit is (calcific flecks are) noted within the proximal/distal portion
of the tendon, no tears evident.

There is a 6mm densely shadowingcidad deposit within the tendon.

ConclusionThere is a 6mm neshadowing deposit within the tendon likely to be soft calcific
tendinopathy

Referral for olecranon bursitis

Ultrasound of the elbow with verbal consent
The olecranon bursa contains an effusion and the wall is hyperaemic on power Doppler. The patient
is tender to scan here and appearances are consistent wititls.

Referrd for tendon tears

When reporting, it is important to describe the type of tegpartial or completeg and the
dimensions and site of the tear. An opinion on the state of the remaining tendon tissue is also
helpful.

There is a welllefined, cystic are within the proximal portion of the tendon measuring XXmm in
diameter and extending across approximately XX mm of the tendon depth. Appearances are
consistent with cystic degeneration/partial thickness tear.

There is a complete insertional tear of the distal biceps tendon with retractimh from the
insertion. There is loss of the normal fibrillary pattern in the detached tendon suggesting
tendinopathy

There is a large fluid collection around thistal pole of the biceps muscle likely to be a resolving
haematoma. The distal biceps tendon is intact at the insertion but appears to have completely torn
at the myotendinous junction.

4.12.3 Wrist and hand

Purpose of scan

To evaluate any of the following structures where appropriate and symptomatic:

extensor and flexor tendons;
joints of the hand/wrist and metacarpoplangeal (MCP), proximal interphalangeal (PIP),
distal interphalangeal (DIP) and carpometacarpal (CMC) joints;
1 ligaments of the thumb/finger joints;
1 carpal tunnel,
1 Ddz22yQa OFylf o
Common indications

T
il

116



SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

Common indications for the performance of a wrist/handatound scan are:

1 Swelling ?ganglion
T ? effusion/synovitis
T ? tendon tear

Scan protocol

Numerous scan protocols for the hand and wrist are described in the literature, inclilnging
European Society of MusculoSkeletal RadioBgizA R S ¥lukoyilSskeletdl ultrasound tecival
guidelines Ill. Wrigtand McNally(2008)dUltrasound of the small joints of the hands and feet:
current statug @

Unlike the shoulder, diagnostic scanning of trend/wrist is usually focussed to a single area or

LI K2t 238 C2NJ SEFYLX SZ (G(KS R2NHEdzZY 2F GKS 4N
F2N) WK aey20A0AaQd hiGKSN) a0 NHzOGdzNBa Y& 06S A
clinicd experience of the ultrasound practitioner. These include:

1 extensor and flexor tendons feendinopathy, tenosynovitis, tears, calcification;

1 finger pulleys for triggering;

i joints of the hand/wrist for synovitis or effusion;

1 bony cortex for erosions

1 ligaments of the thumb/fingers for sprains or tears;

i OF NLJI f 2NJ) Ddz22y Qa {dzyySt FT2NJ ySNBS 02 YLINB A 3

Comparison with the contralateral side (assuming it is asymptomatic) will help when determining
the clinical significance of age/activitglated change and should be imaged and documented in the
report.

Imaging protocol

There is no standard wrist and hand series as the areas scanned are dependent on symptoms and
pathology found. fie European Society of MusculoSkeletal Radiol@gyzA R SMuicyl&elett
ultrasound technical guidelines Ill. W€ptovide further information on techniquélhe following
protocols are a guide to each area:

i tendons and sheathslongitudind with colour box to show the absence of
neovascularity;

1 tendons in longitudinal and transverse, distal tendon insertion in longitudinal to exclude
tear/ tendinopathy/tenosynovitis/calcification. Comparison with contralateral side;

1 dorsal and volawrist joints with and without colour box to show the absence of
effusion or synovitis;
1 finger ligaments in longitudinal, in stressed and relaxed positions if appropriate.

Document the normal anatomy and any pathology found, including measurements andaragdf
indicated.
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14.12.3.1 Reporting examples

The sample reports below are intended as a guide only as reporting style may be specific to
individuals /departments.

Sample report for normal appearances
Ultrasound of the wrist/hand with verbal consent

Normal appearances of compartment one of the extensor tendons. The extensor pollicis brevis and
abductorLJ2 f f AOA A f2y3dzda GSYyR2ya |LIISIENI y2NXIfd b2 S¢

No evidence of active synovitis or effusion seen arising from the wrists or within the MCP or PIPjs. No
tenosynovitis. No erosions seen.

The ulnar nerve appears normaldn- £t A0 NB (G KNRdzZAK Ddz22yQa Gdzyy St | yF
asymptomatic side. No evidence of compression or a solid or cystic lesion in the tunnel.

Referral fortendinopathy/tenosynovitis
Ultrasound of the wrist/hand with verbal consent

The tendon appears generathickened/thinned with loss of the normal fibrillar pattern consistent
with tendinopathy No tears seen.

ConclusionThere is effusion and hyperaemia of the flexor tendon sheath consistent with
tenosynovitis. No evidence of a tendon tear.

Referral for joint synovitis

These scans are usually limited to rheumatology patients and there are several grading systems in
use. It § important that any grading system is discussed with rheumatology before being used.

Ultrasound of the wrist/hand with verbal consent

There is a moderate degree of active synovitis arising from the right wrist and within the right and
left index and midle finger MCPjs. No evidence of active synovitis seen in the left wrist or the
remainder of MCP or PIPjs. No tenosynovitis.

Referral for tendon tears

When reporting, it is important to describe the type of tegpartial or complete; and the

dimensions and site of the tear. An opinion on the state of the remaining tendon tissue is also
helpful.

Ultrasound of the wrist/had with verbal consent
There is a complete full thickness tear of the middle finger flexor digitorum profundus tendon at the

distal insertion. The tendon has retracted back to the level of the PIP joint and appears thin and
tendinopathic. The flexor digitom superficialis tendon remains intact and appears normal.
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4,124 Hip

Purpose of scan

To evaluate any of thivllowing structures where appropriate and symptomatic:

T anterior hip joint;

T proximal hamstrings;

1 distal psoas tendon;

1 adductor muscle/tendons.

Common indications

Common indications for the performance of a hip ultrasound scan are:

T ? effusion/synovitis
| ? hamstring tear
1 ? enthesopathy

Scan protocol

Hip scanning protocols are described in the literature, for exarfipdELiropean Society of

MusculoSkeletal Radiolo@/dzA R SMuAcyI&aS fYUS G | £ dzf G NI d2dzy R .0 SOKYy A Ol f
Unlike the shoulder, diagnostic scanning of the hip is usually focussed to a single area or pathology.

For example the anterior hip joint for ?effusion.

Other structures may be included if appropriatedasymptomatic and within the clinical experience
of the ultrasound practitioner. These include:

1 anterior hip joint for synovitis or effusion;

|| anterior hip/psoas tendon fotendinopathy, bursitis;

1 greater trochanteric area for bursitis, gluteal enthesopatt@ndinopathy
[tears/calcification;

1 adductor tendons for enthesopathy, teatgndinopathy, calcification;

i anterior thigh tendons for enthesopathy, teatgndinopathy, calcification;

1 posterior hamstring tendons enthesopathy, teat@ndinopathy, calcification.

Comparison with the contralateral side (assuming it is asymptomatic) will help when determining
the clinical significance of age/activity related changes and should be imaged and documented in the
report.

Imaging protocol

There is no standard hip imaging series as the areas scanned are dependent on symptoms and
pathology found. fie European Society dflusculoSkeletal Radiolog@/dzA R SMuicyl&Kelett

dzf @1 NJ &2 dzy R S OK Y pravidé furthedinfotriatioh gnSechnigqud e fdllowing
protocols are a guide to each area:

1 anterior hip joint longitudinal with and without colour box to show no effusion or
synovitis (ensure Doppler settings capable of detecting deep flow);

119


https://essr.org/content-essr/uploads/2016/10/hip.pdf
https://essr.org/content-essr/uploads/2016/10/hip.pdf
https://essr.org/content-essr/uploads/2016/10/hip.pdf

SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

1 anterior hip/psoas tendon in longitudinal and transverse to show normal tendon with
no bursal effusion;

1 greater trochanteric area in longitudinal and transverse to show normal tendons with
no bursal effusion;

1 adductor tendons in longitudinal to show no tears;

1 anterior thigh tendon insertions in longitudinal and transverse;

i posterior hamstring tendons in Igitudinal and transverse.

Document the normal anatomy and any pathology found, including measurements and vascularity if
indicated.

14.12.4.1 Reporting examples

The sample reports below are intended as a guide only as reporting style nspgtiéic to
individuals/departments.

Sample report for normal appearances
Ultrasound of the hip with verbabnsent

No evidence of a joint effusion or synovitis seen arising from the anterior hip joint although intra
articular pathology cannot be excluded with ultrasound.

Normal appearances of the distal iliopsoas tendon with no evidence of bursitis.

Normal gppearances of the posterior hamstring origin at the ischial tuberosity.

Referral fortendinopathy
Ultrasound of the hipvith verbal consent

The gluteus medius tendon appears generally thickened/thinned with loss of the normal fibrillar
pattern consistent witliendinopathy No tears seen. No evidence of a trochanteric bursal effusion.

Referral for joint effusion
Ultrasound of the hip with verbal consent

There is an effusion in the anterior hip joinpsale measuringdnm in depth compared t¥mm on
the asymptomatic side. The effusion does not appear to be complex but infection cannot be excluded.

Further information can be found at
1 Rowbotham, E.L., and Grainger, A.J. (2011). Ultras@unded intervention around the hip
joint. Am. J. Roentgendl97, W122W127. Available at:
http://www.ajronline.org/doi/10.2214/AJR .Q.6344[Accessed November 9, 2019].
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4.12.5 Knee

Purpose of scan

To evaluate any of the following structures where appropriate and symptomatic:

guadriceps and patellar tendons;

suprapatellar, prepatellar, superficial and dedapfra-patellar bursae;
medial and lateral collateral ligaments;

pes anserine tendons and bursa;

iliotibial band;

biceps femoris insertion;

popliteal fossa;

semimembranosus/medial gastrocnemius tendons/bursa.

=2 =42 =4 =4 =444

Common indications

Commonindications for the performance of a knee ultrasound scari®are

? effusion/synovitis;

? bursitis;

? popliteal cyst;

? quadriceps/patellar tendon tear.

=A =4 =4 =4

Scan protocol

Knee scanning protocols are described in the literature, for exafié&uropean Society of
MusculoSkeletal Radiolog@/dzA R SMuicyi&keletd ultrasound technical guidelinéKneed

Unlike the shoulder, diagnostic scanning of the knee is usually focused to a single area or pathology.
For example, the poplitda F2aal F2NJ K. I 1SNRa Oeado

Other structures may be included if appropriate and symptomatic and within the clinical experience
of the ultrasound practitioner. These include:

1 anterior knee for synovitis or effusion in the suprapatellar, pre patellar oajpatellar
bursae;
1 L2 LX AGSEE F2aal F2NJ .l 1SNna Oead 2N G2 SEOf
1 extensor tendons or distal hamstrings tendinopathy
tears/calcification/enthesopathy;
1 medial or lateral collateral ligaments for strains, tears or calcificat

Comparison with the contralateral side (assuming it is asymptomatic) will help when determining
the clinical significance of age/activitglated changes and should be imaged and documented in the
report.

Imaging protocol

There is no standard knemaging series as the areas scanned are dependent on symptoms and
pathology found. The following protocols are a guide to each area:
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1 anterior knee longitudinal images with and without colour box to show no effusion or
synovitis in the suprapatellar, prepadlar or infrapatellar bursae (ensure Doppler
settings capable of detecting flow in deep structures);

1 longitudinal and transverse images of quadriceps and patellar tendons to show normal
tendons and their insertions;

1 longitudinal images of medial and lateral collateral ligaments;

1 longitudinal images of popliteal fossa to show posterior joint.

Document the normal anatomy and any pathology found, including measurements and vascularity if
indicated.

4.12.5.1 Reportingexamples

The sample reports below are intended as a guide only as reporting style may be specific to
individuals/departments.

Sample report for normal appearances
No evidence of effusion or synovitis seen within the suprapatellar, prepatelldragratellar bursae
although intraarticular pathology cannot be excluded with ultrasound.

b2 SOARSYOS 2F | a2tAR 2NJ OcdaiAal ftSarzy
artery is of normal calibre.

Q)¢
w
(s}
<
>
<

Normal appearances of the quadsfs and patellar tendons. Normal fibrillar pattern. No evidence
of tendon tears, calcification or enthesitis.

Referralfor quadriceps tendon tear

Ultrasound of the knee with verbal consent

There is a complete tear of the quadriceps tendon at its insertion onto the superior pole of the
patellar. With the knee joint extended, the tendon has retracted proximally by xx menpatellar
tendon is intact.

Referral for knee effusion

Ultrasound of the knee with verbal consent
There is asmall/medium/large effusion in the suprapatellar bursa with evidence of synovitis. The
effusion does not appear to be complex.

Referral for Bakers cyst/semimembranosus
Ultrasound of the knee with verbal consent

There is a welllefined, simple cystic lesion in the medial popliteal fossa measidimgn. It lies
between the medial head of gastrocnemius and the semimemiststendon, measured at 5.6 cm in
YFEAYdZY FEALFf RALIYSGSN®D ¢KS &AGS YR ILILISENI yOS
Reference
35  Razek, A.A.K.A., Fouda, N.S., EImetwaley, N., and Elbogdady, E. (2009). Sonography of the

knee joint. J. Ultrasountl2, 53;60.
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4.12.6 Foot and Ankle

Purpose of scan

To evaluate any of the following structures where appropriate and symptomatic:

1 anterior ankle joint;

1 medial ankleg posterior tibial, flexor digitorum longus and flexor hallucis longus
tendons and neurovascular bundle

lateral ankle tendongperoneus brevis and longus;

anterior tendonsg anterior tibial extensor hallucis longus andtensor digitorum
longus tendons;

Achilles tendon and insertion, retrocalcaneal and-pihilles bursa;

plantar fascia;

dorsal surface of tarsal joints;

MTP joints;

interdigital spaces;

some ligamentg, anterior talofibular, anterior tibiofibular, calcanébular, deltoid.

=a =

= =4 =4 =4 =8 =9

Common indications
Common indications for the performance of a foot/ankle ultrasound scan are:

1 K a2Nli2zyQa ySdz2NBYIT
1 medial ankle pain. ?posterior tibial rupture/dysfunction;
1 injury. ?Achilles tendon tear.

Scan protocol

Numerous scan protocols for the foot and ankle are described in the literature for exdimple

European Society of MusculoSkeletal Radiol@gyzA R SMukcyl&igelets ultrasound tecical

guidelinesvl. AnkleQUnlike the shoulder, diagnostic scanning of the foot/ankle is usually focussed to

I aAy3ES FNBI 2N LI GK2f238d C2NJ SEFYLX ST AyidSNRA
may be included if appropriate and symptontaand within the clinical experience of the ultrasound
practitioner. These include:

extensor and flexor tendons féendinopathy, tenosynovitis, tears, calcification;

joints of the foot/ankle for synovitis or effusion;

ligaments of the ankle fasprains or tears;

tarsal tunnel for nerve compression;

AYOSNRAIAGEFE aLl OS&a Hko YR okn F2NJ a2Nlh2y(
plantar fascia for fasciopathy;

q Achilles tendon fotendinopathy, enthesitis, enthesopathy, tears, calcification.

=8 =4 =4 =8 =8 =4

Comparison with the contralatal side (assuming it is asymptomatic) will help when determining the
clinical significance of age/activitglated changes and should be imaged and documented in the
report.
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Imaging protocol

There is no standard foot and ankle series as the sseasned are dependent on symptoms and
pathology found. The following protocols are a guide to each area:

1 tendons and sheaths/paratendoriongitudinal with colour box to show the absence of
neovascularity;

| tendons in longitudinal and transverse, distaht®n insertion in longitudinal to exclude
tear/ tendinopathy/tenosynovitis/calcification. Comparison with contralateral side;

T anterior ankle recess or MTP joints with and without colour box to show the absence of
effusion or synovitis;

1 ankle ligaments itongitudinal in stressed and relaxed positions if appropriate.

Document the normal anatomy and any pathology found, including measurements and vascularity if
indicated.

4.12.6.1 Reporting examples

The sample reports below are intended as a guide only as reporting style may be specific to
individuals/departments.

Sanple report for normal appearances

Normal appearances of the posterior tibial tendon. Good depth and normal fibrillary pattern with no
evidence of tears significaténdinopathyor intratendinous calcification. No evidence of
tenosynovitis.

Noevidence of active synovitis or effusion seen arising from the anterior ankle joint. The anterior
talofibular, calcaneofibular and tibiofibular ligaments appear intact but irgracular pathology
cannot be excluded.

Referral fortendinopathy /tenosynovitis

Ultrasound of the ankle with verbal consent

There is a moderate fusiform thickening (AP diameter measured at 7nth® Athilles tendon with
loss of the normal fibrillar pattern and a moderate degree of neovascularity within the middle third.
Normal appearances of the proximal and distal thirds of the tendon. No evidence of enthesitis or
bursitis.

ConclusionAppeaances are consistent with a moderate middle third Achidadinopathy No
signs of tear identified.

Ultrasound of the foot with verbal consent
The posterior tibial tendon appears generally thickened/thinned with loss of the normal fibrillar
pattern, but no tear seen. There is effusion and hyperaemia within the tendon sheath and

appearances are consistent with posterior tibial tenosynovitis.

Conclusionposterior tibial tenosynovitis.
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Note: there is no clear guidance on the best classification sy$tenendinopathy®. Based on
expert experience, fusiform thickening can be categorised into mild/moderate/severe. Generally
mild 4¢ 6 mm, moderate 7 10 mm and severe anything above 10 mm.

ReferralF 2 NJ a2 NIi2y Q& ySdZNBYlI KAYGSNRAIAGEE O0dzNRAGAA
Ultrasound of the foot with verbal consent

There is a welllefined hypoechoic, but solid, lesion in the |&fv&b space (i.e. betweertand 3¢

metatarsal heads). No evidence of vascularity within the lesion on Doppler. It measures XX mm in
transverse diameter (full measurements mm x mm x mm) and appearances are consistent with a
a2Nli2yQa ySdzNRBYlI ¢gKAOK A& && YshddeRNdkiokn@l. 2y & Ol yYAY

Conclusiona 2 NIi 2y Qa y SdzNR2 Y

There is a large, ovoid, partially compressible lesion in the interdigital space betweétahd 2¢

metatarsals of the left foot. It measures XXmm in transverse (full measurements mm x mm x mm),

shows increased peripheral vascularity and is symptomatic on scanning. Ultrasound appearances
ddz33Sald aSO2yR ¢SS0 aLI} OS AYGSNRAIAGEE odzNBEAGAAZ
excluded.

There are large, ovoid, partially compressible lesions i@rend 39 web spaces of the right foot.
They measure xx mm in transverse (full measurements mm x mm x mm), show increased peripheral
vascularity and are symptomatic on scanning. Ultrasound appearances suggest interdigital bursitis,
but an adjacent Mo y Q& y SdzN2 Yl Olyy2i 68 SEOf dZRSR®

Note: absolutely clarity is required in relation to location, e.g. avoid the term 2/3 web space: state
Yo Sio%bd3iemSo aLl OSawo

Referral for tendon tears

When reporting, it is important to describe the type of tegpartial or complete; and the
dimensions and site of the tear. An opinion on the state of the remaining tendon tissue is also
helpful.

There is a complete full thickness tear of the posterior tibial tendon at the level of the medial

malleolus. The tendon ends have retracted by 6 mdhtha remaining visible tendon appears thin

and tendinopathic.

There is a complete tear of the Achilles tendon lying 34 mm proximal to the upper border of the
calcaneum. With the ankle in neutral, there is retraction of the proximal stump by approxir2ately

mm. With the ankle in dorsiflexion, the tendon ends do not opgts& SNBE A & KSNY Al GA2Y
pad in between the tendon ends. The gap in dorsiflexion is measured at 14 mm. There is relatively
normal fibrillar pattern of the distal stump of tead but the proximal stump appears severely

tendinopathic.

Referral for plantar fasciitis/fasciopathy

The proximal plantafascia is hypoechoic with loss of the normal fibrillar pattern. It is thickened to
xx mm (over 44.3 mm) and is tender on scanning.

ConclusionAppearances are consistent with plantar fasciitis.



SCoR/BMUSGuidelines for Professional Ultrasound Practice. Revision 4, December 2019

References:

36. Matthews, W., Ellis, R., Furness, J., and Hing, W. (2018). Classification of tendon matrix
change using ultrasound imaging: a systematic review and-aveddysis. Ultrasound Med.
Biol.44, 205%,2080. Available atttps://doi.org/10.1016/j.ultrasmedbio.2018.05.022
[Accessed November 9, 2019].

Further information can be found at:
1 McNally, E.G. (2008). Ultrasound of the small joints of the hands and feet: Current status.

Skeletal RadioB7, 9¢113. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC214652/ [Accessed November 17, 2019].

1 Park, J.W,, Lee, S.J., Choo, H.J., Kim, S.K., Gwak, H.C., and Lee, S.M. (2017). Ultrasonography

of the ankle joint. Ultrasonograpt86, 321¢335. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC562180{Accessed November 17, 2019].

4.12.7 Rheumatologyltrasoundexaminations
Examination specific guidelines and common clinical scenarios for inflammatory arthritis.

¢tKSaS FdzARStEAYySa INB FAYSR Fid GK2aS aolyyaiy3
directly involved in a Rheumatology serviciee. sonographers scanning within Radiology
departments.

Rheumatologists often have local guidelines for tloin scanning of these patients

Purpose of an ultrasound scan

To evaluate the following structures:

Hands and wrists, feet and ankles for:

synovial hypertrophy, synovial proliferation

synovitisg¢ synovial hypertrophy with vascularity @oppler
erosions

tenosynovitisg inflammation of the tendon and sheath
enthesitis

= =4 =4 -8 =9

If these scans are carried out within a rheumatology department setting, they will be focussed to
exclude or confirm evidence of inflammatory arthritis, not necessarilyeteminine the cause of

hand or foot pain. This should be made clear on the request form and the report should include the
clinical question to be answered.

Inflammatory arthritis

The diagnosis of any disease usually progresses along-defiaktd paththat has three parts: a
history of the complaint, blood tests and, usually, imagintags or scans).
"Seropositive/seronegative" is a term that refers to the results of a blood test to help establish the
diagnosis of rheumatoid arthritis (RA). Thiskiedor the presence of two proteins in the blgdd
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Rheumatoid factor (RF) is a very old but tried and tested investigation that was first introduced into
rheumatology in the 1940s. Artiyclic citrullinated peptide (AMCCP) antibody testing is more
recenf® is more sensitive than RF and may appear much earlier in the course of RA.

A positive RF or an€CP test does not mean that the patient has RA. Other features must be
present such as symptoms of pain and swellintpéjoints, involvement of many joints with
inflammation, morning stiffness in the joints for longer than 45 minutesyxevidence of the
characteristic bone damage in the joints and exdréicular features of RA (meaning features that

are outside thegints), such as nodules. Other blood tests often used prior to diagnosis include ESR
and CRP, which measure the amount of inflammation in the j8ints

Common indications

Common indications for the performance of a Rheumatology ultrasound scan are:
9 joint pain and swelling. ?inftamatory arthritis
1 RA on disease modifying amtieumatic drugs (DMARDS). ?active synovitis
1 RAin remission. ?subclinical synovitis

Common pathologies

Joint effusion:A joint effusion is a collection of fluid within a joint or tendon sheath. titpgcally
anechoic, compressible and does not display any internal Doppler Sigmelll effusions are

commonly seen in normal joints but if they become large, or are associated with other inflammatory
appearances, they may be a sign of acute disease.

Synovial hypertrophy:Synovial proliferation and resulting hypertrophy is the primary event in

rheumatoid arthritis that is visible on imaging. The recognised definition of synovial hypertrophy on
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However, the significance of the presence of synovial hypertrophy in joints without internal
vascularity on Doppler is uncertainiasnay be present in both inflammatory arthritis and
osteoarthritis.

Active synovitisWhen inflamed, synovial hypertrophy becomes active synovitis and is a sign of
active inflammatory arthritis. It frequently affects the wrists, MCP and PIP joints diahés and
ankles and MTP joints of the feet.

The recognised definition of synovitis on ultrasound is:
W{dy20Al
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The degree of synovial hypertrophy and vascularity within joints or tendons may be estimated and
R20dzYSyGdSR SAGKSNI dzaAy3a Fy FF3aINBSR INIRAYy3I aeadasy
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There are several grading systems for the degree of vascularity/grade of syioeitis. The most
commonly used grades both synovial hypertrophy and active syrvitis

Any pathology found should be documented in two planes. If a Doppler signal is seen within a joint
in the longitudinal plane, its site mube confirmed within the joint in the transverse plane.

Comparison with the contréateral side (assuming it is asymptomatic) will help when determining
the clinical significance of age/activitglated changes and should be imaged and documented in the
report.

ErosionsRA is characterised by a chronic inflammatory process that targets the synovial lining of
some joints. As the disease advances, there is evidence of progressive destruction of the structural
components of the joints which targets the atiar cartilage and bone at the joint margins.

¢tKS NBO23IyA&aASR RSTFAYAUGAZY 2-aAtichlay disBontBity\o thie bang  dzf G NJ
surface that is visible in two perpendicular plaffes

The aim of modern treatments is to halt soft tissue inflammation and preveatrest the

development of adjacent bone erosions and joint damage. Historically, radiographs have been used
to detect and monitor erosions but ultrasound is now proven to detect them earlier but there are
areas of most joints that are difficult to accesgh the transducer making erosions difficult to

exclude. Research studies suggest that detection of flow within erosions on Doppler is suggestive of
active bone destruction and should be highlighted to the referrer.

TenosynovitisTenosynovitis is inflamation of the lining of the sheath that surrounds a tendon.
Causes of tenosynovitis include infection, overuse or injury but tenosynovitis can also be associated
with some kinds of inflammatory arthritis.

In the normal state, the sheath of the tendon daarely be detected and is seen as a thin,
hypoechoic band around the tendon.

Once inflamed, the sheath becomes increasing hypoechoic, thickened and may display internal
vascularity on Doppler.

The recognised definition of tenosynovitis oltirasound is:
W 8LI2SOK2A0 2NJ I ySOK2AO0 UGUKAO]SYSR GA&aadsS gA0K 20
seen in two perpendicular planes and which may exhibit a Doppler ¥ignal
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Note: Not all tendons are surrounded by a sheath and the ultrasound appearances of inflammatio
vary, for example the extensor tendons of the fingers, over the MCP joints. Inflamed tendons
without sheaths may have more diffuse peripheral oedema because inflammatory fluid is not

O2yiGlFrAYSR® LYyaidSIR 2F WiSyzaceyRKHAIASNEBAVKEASQGSY

SpondyloarthropathiesSpondyloarthropathies are a group of inflammatory diseases in patients
whose blood tests are negative for RA. These diseases include ankylosing spondylitis, reactive
arthritis, enteropathic arthritis and psoriatarthritis (PsA).

Common features of seronegative disease are listed in the table Below

Features

Ankylosing

Reactive arthritis

Psoriatic arthritis

Enteropathic

spondylitis arthritis

Age of onset 20-30 years 20-30 years 3545 years Any age

Male: female ratio | 3:1 5:1 1.1 1:1

Peripheral arthritis | Asymmetrical lower| Asymmetrical lower| Any joints Asymmetrical
extremities extremities lower extremities

Spine involvement | Symmetrical Asymmetrical Asymmetrical Symmetrical
sacroiliitis (100%), | sacraoiliitis, tolky sacraoiliitis, bulky sacroiliitis,

delicate marginal marginal marginal delicate marginal
syndesmophytes: | syndesmophytes | syndesmophytes: | syndesmophytes
lumbar spine and cervical spine
lower thoracic spine involvement most
involved initially commonly
Enthesitis Uncommon Common Common Less common
Dactylitis Uncommon Common Common Uncommon
Dermatological Non-specific Keratoderma Psoriasis Erythema
manifestations blennorrhagica, nodosum,
circinate balanitis pyoderma
gangrenosum
Uveitis Occasional Common Occasional Occasional
Otherextra Aortic regurgitation,| Aortic regurgitation | Aortic regurgitation | Aortic
articular conduction defects, regurgitation
manifestations upper lobe
pulmonary fibrosis,
IgA nephropathy
Familial aggregatior] Common Common Common Common
HLA B27 90% 80% 40% 30%

Psoriatic arthritis (PsA) is probably the most common of these arthritides and affects around 30% of
patients who suffer from psoriasis. PSA may also affect people who have no signs of psoriasis
themselves, but who have a family history of tisease.

In addition to joint synovitis, PsA commonly affects the tendons and entheses around joints.
Common ultrasound features include Achilteadinopathy/enthesopathy, plantar fasciitis and
dactylitis. Unlike rheumatoid arthritis, the areaffected are often not symmetrical in PSA.

As these pathologies are not specific to PsA, the association between ultrasound appearances and a
history (or family history) of psoriasis may be made during scanning and suggested in the report.
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Crystal arthrtis
Gout

Gout is characterised by acute attacks of inflammatory arthritis, often, but not only insthe 1
metatarsophalangeal joints which become red, hot, tender and swollen. Gout is caused by elevated
levels of uric acid in the blood which crystallismsq the crystals are deposited in joints and soft
tissues.

'f N &a2dzy R | LJILJISE NI yOSa GKIFG FTNB adza3asSadAigsS 2F 32
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and is seen most commonly on the heads of the first metatarsals. Research into this is ongoing.

Tophi are aggregates of uric acid crystals in joint capsules or soft tissues. On ultrasound, they are
seen as solid, hyperechoic but nehadowingdeposits within joint capsules, tendons or bursae.

Calcium pyrophosphate deposition

Calcium pyrophosphate depositig@PPD) is an umbrella term for the various clinical subsets, whose
naming reflects an emphasis on particular features. For exampp&jdogoutrefers to the acute
symptoms of joint inflammation or synovitis: red, tender, and swollen joints that may resemble
gouty arthritis.

Chondrocalcinosi$*%on the other hand, refers to the radiographic evidence of calcification in
hyaline and/or fibrocartilage. Cammon sites are the triangular fibrocartilage (TFCC) of the wrist and
the menisci of the knee.

Pitfalls, contraindications and limitations

Pitfalls in ultrasound scanning for inflammatory arthritis include the use of incorrect equipment
settings andack of appreciation of the effects of current treatments.

Scanning technique

Good technique for scanning is vital in accurately assessing joints for synovitis. Of particular
importance is the lack of transducer pressure on the skin surface. Too muchigresay compress

the small blood vessels present in joint synovitis or tenosynovitis and obliterate the Doppler signal.
Gentle, meticulous scanning across the joints is essential to exclude inflammation.

Equipment settings

As Doppler is useflequently to detect the presence of active inflammation it is vital that the
ultrasound system used is sensitive to detect low flow. Important settings include a low pulse
repetition frequency (PRF), appropriate gain settings and a low level of walll filte

Steroid and nonsteroidal antrinflammatory drug (NSAID) use

Steroidsc oral, intramuscular or infusioneither for the treatment of joint disease or concurrent
problems such as asthma, bronchiectasis and chronic obstructive pulmonary disease, will
temporarily reduce inflammation and hyperaerffiaThere is some evidence that NSAIDS have a
similar effect.
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Ininflammatory arthritis, corticosteroids have been demonstrated to reduce synovial inflammation
in imaging studies. It is therefore important to take steroid use into account when reporting on
ultrasound studies to detect or grade active synovitis. The images below skasffdirts of steroid
use on Doppler flow in a case of RA.

A; shows the
joint before
steroid
treatment

B; 4 weeks after
steroids

C; 12 weeks
after treatment

The use of oral, intra muscular or intagticular steroids will affect the level &foppler signal and

may even remove the ultrasound features of inflammatory arthritis. It is therefore suggested that
ultrasound examinations should be scheduled at least six weeks after any steroid intervention. If
that is not possible, the sonographshould add a comment in the report to ensure that the referrer
is aware.

ForexampleW ¢ KS LJ GASyd NBLRNIE& G(KFG GKSe@& datiBlard 1 Ay 3
or intramuscular steroid. This may reduce the ultrasound features of inflammeatibnytis and could

affect true grading of synovitis. If there is ongoing clinical concern, a rescan 6 weeks after any
A0SNRPAR dzaS A4 adaA3ISaidSRoQ

The use of NSAIDS prior to a scan may be more difficult to manage as they are widely used and
required for pain relief. It may not be practical to limit their use, but care should be taken when
guestioning the patient to ensure that it is known that they are being taken. In these cases, areas of
synovial proliferation with no Doppler signal and atovious cause should be taken into

consideration when reporting and may require rescan.

Considerations when scanning

As agerelated changes are common in the musculoskeletal system and may not be the cause of the
LI GASydQa &aeé YL 2 Y a ImusizhMiaisba takenyirRclinlcdldtalidxthhdyhé S &
referrer should be made aware of its limitations in the report. For example:

Witrasound cannot exclude intla NIi A Odzf | NJ LJ 6 K2f 238 Q

Diagnostic ultrasound is often used as a precursor to therapeutic injections and care should be taken
to assist in the direction of that injection. Some structural changes may not be currently relevant and
may not be associated with pain. For example, syaichypertrophy without Doppler signal to
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suggest activity is seen in many kinds of arthritis. The presence of a Doppler signal within the
synovial hypertrophy is more indicative of active synovitis. The addition of the site of current
symptoms on a repamay help.

The pitfalls of ultrasound interpretation akeidely documentedand can be reduced by education
and experience of the individual ultrasound practitioner.

Scan protocol

Hands and wrists

The structures that should be identified as a minimura imand ultrasound scan for rheumatology
are:
9 wrist/carpal jointsg scan in longitudinal and transverse to interrogate joints and overlying
extensor tendons
9 extensor carpi ulnaris tendon (EG4Hcan in longitudinal and transverse
9 all dorsal metacarpophatyeal (MCP) joints scan in longitudinal, and if suspected
pathology, confirm in transverse
1 all dorsal proximal interphalangeal (PIP) joig&can in longitudinal, and if suspected
pathology, confirm in transverse

1 flexor tendons; scan in longitudinal ahtransverse
1 if querying seronegative inflammatory arthritis such as Psoriatic arthritis, it may be useful to
include distal interphalangeal (DIP) joints.
Wrists

Begin your scan at the wrist crease. Scan the dorsal wrist/carpal jdiongitudinal from the
medial to the lateral border and in transverse, to cover the joints.
Look for: Synovial hypertrophy, effusion, bone erosions, degenerative change.

Repeat the scan using Power Doppler
Look for:Active synovitis. If present, gradeing grading guidelines.

Scan the extensor tendons in transverse from the mustetainous junction to the distal insertion
and then in longitudinal. If necessary, compare with the contra lateral side.
Look for: Tendon sheath thickening, tendon thickening/thinning, tendon discontinuity, effusion

Repeat the scan using Power Doppler.
Look for:Active tenosynovitig mild, moderate or severe

Scan the volar wrist/carpal joint in longitudinal from the medial to ldteral border and in
transverse, to cover the joints. If necessary, compare with the contralateral side.
Look for:Synovial hypertrophy, effusion, bone erosions, degenerative change.

Repeat the scan using Power Doppler.
Look for:Active synovitis. If present, grade using grading guidelines.

Scan the flexor tendons in transverse from the musgatainous junction to the distansertion
and then in longitudinal. If necessary, compare with the contralateral side.
Look for:Tendon sheath thickening, tendon thickening, tendon discontinuity, effusi

Repeat the scan using Power Doppler.
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Look for:Active tenosynovitig mild, moderate or severe

Dorsal MCP/PIP/DIP joints
Begin your scan at the relevant joint. Repeat forhegint of each digit.

Scan the joint in longitudinal from the medial to the lateral border and in transverse, to cover the joint.
Look for:Synovial hypertrophy, effusion, bone erosions, degenerative change.

Repeat the scan using Power Doppler.

Look for. Active synovitis. If present, grade using grading guidelines and image in longitudinal and
transverse.

Imaging protocol

A standard handand wrist series should include the following minimum images for a normal
rheumatology scan:
1 Dorsal wrist and carpal joints in longitudinal with colour box.

1 ECU tendon with Colour box

1 All MCPjs in longitudinal with Colour box
1 All PIPjs in longitudinal thi Colour box

1 Flexor tendons with Colour box

Feet and ankles
Scan protocol

The structures that should be identified as a minimum in a foot ultrasound scan for rheumatology are:

1 ankle¢ tibiotalar joint¢ scan in longitudinal and transverse to interroggoints and overlying
extensor tendong, anterior tibial, extensor halluces longus and extensor digitorum longus.

1 medial and lateral ankle tendomgosterior tibial, flexor digitorum longus and flexor halluces
longus tendons medially and peroneus longusl brevis laterally. Scan in longitudinal and
transverse

9 all dorsal metacarpophalangeal (MTP) joiptcan in longitudinal, and if suspected pathology,
confirm in transverse if possible (this can be difficult due to the angle of the joatsockey
stick transducer may help)

1 MT heads on the plantar surface looking for erosions that may be difficult to see on the dorsal

aspect, especially around thé& BT head laterally

flexor tendong scan in longitudinal and transverse

if queryingseronegative inflammatory arthritis such as Psoriatic arthritis, it may be useful to
include the Achilles and plantar fascia insertions.

= =

Begin your scan at anterior ankle joint. Scan the dorsal tibiotalar joint in longitudinal from the medial
to the lateral border and in transverse, to cover the joint.
Look for: Synovial hypertrophy, effusion, bone erosions, degenerative change.

Repeat the scan using Power Doppler.
Look for:Active joint synovitig§ mild, moderate or severe
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Scan the anterior, medial and lateakletendons in transverse from the muscttendinous

junction to the distal insertion and then in longitudinal. If necessary, compare with the contra lateral
side.

Look for:Tendon sheath thickening, tendon thickening/thinning, tendon discontinuity, effusion

Repeat the scan using Power Doppler.
Look for:Active enosynovitisg mild, moderate or severe

Scan the dorsal MTPjs in longitudinal from the medial to the lateral border and in transverse, to
cover the joint.
Look for: Synovial hypertrophy, effusion, bone erosions, degenerative change.

Repeat the scan usiPower Doppler.
Look for:Active joint synovitig mild, moderate or severe

Scan the plantar surface of the MTPjs in longitudinal from the medidledateral border looking
for erosions.

Imaging protocol
A standard foot/ankle series should include the following minimum images for a normal rheumatology
scan:

91 Dorsal ankle joint in longitudinal with colour box.

i Medial tendons with Colour box

i Lateral tendons with Colour box

1 All MTPjs in longitudinal with Colour box
4.12.7.1 Reporting examples

A report is intended to answer a clinical question and to assist with the patient journey so local
opinion from radiologists and rheumatologistsostd be taken into account in the construction of
local report templates.

The standard shoulder report should include:
9 documentation of the normal anatomy;
1 documentation of any pathology including measurements/ any increase in vascularity if
appropriate;
1 documentation of any limitation to range of movement, the site and degree of pain
1 documentation of any difficulties with interpretation of the ultrasound appearances.

The sample reports below are intended as a guide only as reporting style may becapecifi
individuals/departments.

Sample report for a rheumatology scan showing no evidence of inflammatory arthritis

Ultrasound of the both hands with verbal consent

No evidence of active synovitis seen arising from the wrists or within the MCP or PIPjs. No
tenosynovitis. Nerosions seen.

Or
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