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European Federation of Societies for Ultrasound in Medicine and Biology

Dear members of EFSUMB

You are probably all aware of the document “Minimum training
requirements for the practice of medical ultrasound in Europe”. If
not the document is available on this website, www.efsumb.org.

After a few years of work EFSUMB Education and Professional
Standards Committee has developed guidelines for how the mi-
nimum training requirements can be achieved at each level of
practice. Structured theoretical and practical training should be
followed by competency assessment. In the document that fol-
lows you will find a description - for some medical specialties —
of the theoretical and practical training that the committee re-
commends and also competency assessment sheets. We hope
you will find that these guidelines from the Education and Pro-
fessional Standards Committee will be helpful.

We would welcome general comments on these recommendati-
ons, suggestions for ways in which they could be improved in the
future and suggestions for additional syllabuses. Comments
should be submitted by email to: efsumb@efsumb.org

Lil Valentin
Chairman of the EFSUMB Education
and Professional Standards Committee

Minimum training
recommendations for the practice
of medical ultrasound

1. Introduction

1.1 Many medical specialists are increasingly wishing to un-
dertake ultrasound examinations on patients referred to
them for their clinical opinion as a direct extension of
their clinical examination. This may take place in the
outpatient department, on the wards and in the assess-
ment of emergency patients. Additionally there is a de-
mand by some European Training Boards to incorporate
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ultrasound experience into clinical training and accredi-
tation where appropriate.

This document makes recommendations for minimum
ultrasound training requirements in the following areas:
- gynaecological ultrasound

- obstetric ultrasound

- gastroenterological ultrasound

- nephro-urological ultrasound

- breast ultrasound

- vascular ultrasound

Aims and Principles

The medical use of ultrasound remains highly operator
dependent in spite of advances in technology and the in-
terests of the patient are best served by the provision of
an ultrasound service which offers the maximum clinical
benefit and optimal use of resources i.e. with appropria-
tely trained personnel using equipment of appropriate
quality

All who provide an ultrasound service are ethically and
legally vulnerable if they have not been adequately trai-
ned. A defence against a claim for negligence is unlikely
to be successful should an error of diagnosis be made by
an untrained practitioner of ultrasound.

An appropriate level of training in ultrasound is one that
allows for the provision of a safe and effective ultra-
sound service. This may be a purely diagnostic, predomi-
nantly interventional or a clinically focused service.

The European Federation of Societies for Ultrasound in
Medicine and Biology (EFSUMB) has proposed minimal
training requirements for the practice of medical ultra-
sound in Europe (Appendix 1). These identify three le-
vels of training and expertise. The boundaries between
the three levels are difficult to define precisely and
should be regarded as a guide to different levels of com-
petence and experience. In the detailed syllabuses ap-
pended an attempt is made to indicate more specifically
the type of experience required for each level of training
A system for recording the results of any ultrasound exa-
mination in the patients’ record is mandatory. The per-
manent recording of images, where appropriate, is desi-
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rable for the purposes of correlative imaging, future
comparison and audit.

Knowledge of the appropriate use and integration of
other imaging techniques should be required

The requirement to deliver training must acknowledge
the time commitment of the trainer and trainee, the pro-
vision of funding, the content and practicability of the
curriculum and the availability of trainers and training
courses. It must be recognised that training requires ad-
ditional time, space and equipment. Training should be
properly costed and funded.

Training should be related to the specialist requirements
of the trainee i.e. training should be modular. Within any
one level of training it may be appropriate for a trainee
to become proficient in some but not all of the individual
modules and only undertake ultrasound practice in
this/these areas.

Training should be given in departments which have a
multidisciplinary (medical, surgical, radiological etc)
philosophy, an adequate throughput of work, a trainer
with experience and an interest in training in the modu-
le required, appropriate equipment and an active audit
process.

Regular appraisal should take place during the training
period. At the end of a period of training a “competency
assessment“ form should be completed for each trainee,
which will determine the area or areas in which they can
practice independently. The responsibility to be adequa-
tely trained and to maintain those skills lies with the in-
dividual practising ultrasound. An assessment of compe-
tence is a reflection on the position at that moment in
time and no more.

Following training, regular and relevant continued me-
dical education (CME)/continued professional develop-
ment (CPD) should be undertaken and documented. It is
the responsibility of the trainee to ensure that their
practical skills are maintained by ensuring regular ultra-
sound clinics are undertaken and that there is an ade-
quate range of pathology seen in their ultrasound
practice.

Training Recommendations

Training should consist of a theoretical module (Appen-
dix 2) and practical modules of training (Appendices 3-
8)

4. Theoretical Training

4.1 Preliminary theoretical training should cover the physics
of ultrasound, levels and sophistication of equipment,
image recording, reporting, artefacts and the relevance
of other imaging modalities to ultrasound. This element
of training may be best achieved by attending formal
courses.

4.2  The theoretical module is set out in Appendix 2.

5. Practical Training

5.1 A curriculum for each module for the three levels of trai-
ning has been developed incorporating theoretical trai-
ning on anatomy and pathology and a practical syllabus
listing conditions which should be included in the expe-
rience of the trainee. In appropriate circumstances, a li-
mited anatomical or modular approach may also be ac-
ceptable if full competence in that area is demonstrated
and future clinical practice is confined to that area alone.
Practical experience should be gained under the
guidance of a named trainer.

52 The requirements for the different levels of training are
as follows:

Level 1

5.2.1 Different trainees will acquire the necessary skills at dif-
ferent rates and the end-point of the training program-
me should be judged by an assessment of practical com-
petence.

5.2.2 Examinations should encompass the full range of patho-
logical conditions listed in the modules.

5.2.3 Alog book listing the number and type of examinations
undertaken by the trainee themselves should be kept.

524 Anillustrated log book of specific normal and abnormal
findings may be appropriate for some modules.

5.2.5 Training should usually be supervised by a level 2 practi-
tioner. In certain circumstances it may be appropriate to
delegate some of this supervision to an experienced le-
vel 1 practitioner with at least two years of regular
practice.

Level 2

5.2.6 This requires at least one year of experience at level 1,
with regular ultrasound clinics.

5.2.7 Asignificant further number of examinations should
have been undertaken in order to encompass the full
range of conditions and procedures encountered in each
module.

5.2.8 Alog book listing the numbers and types of examinati-
ons undertaken by the trainee should be maintained.

5.2.9 Anillustrated log book of specific normal and abnormal
findings may be appropriate for some modules.

5.2.10 Supervision of training should be undertaken by someo-
ne who has achieved at least level 2 competence and has
had at least two years experience at that level.
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Level 3

5.2.11 This requires a practitioner to spend a significant part of
their time undertaking ultrasound examinations or tea-
ching, research and development in the field of ultra-

sound.

53 The syllabus for each practical module is outlined in Ap-
pendix 3-8

6. Continuing Medical Education(CME) and Professional
Development(CPD)

6.1 The minimum amount of on-going experience in ultra-
sound as outlined in each syllabus should be maintained.

6.2 CME/CPD should be undertaken which incorporates ele-
ments of ultrasound practice.

6.3 Regular audit of the individual’s ultrasound practice
should be undertaken to demonstrate that the indicati-
ons, performance and diagnostic quality of the service is
satisfactory.

The advice contained in this document draws on the work of the
United Kingdom Royal College of Radiologists, its committees
and members and Fellows, which resulted in the Publication of
‘Ultrasound Training Recommendations for Medical and Surgical
Specialties’, BFCR(05)2. EFSUMB would wish to acknowledge the
contribution of the Royal College of Radiologists and its Fellows

Appendix 1

Minimum Training Requirements for the Practice of
Medical Ultrasound in Europe

1. Introduction

1.1 The increasing applications of ultrasound imaging
throughout medical practice, together with the increa-
sing availability of cheaper and smaller ultrasound scan-
ners, mean that more medical personnel are using ultra-
sound equipment to perform and interpret ultrasound
scans.

1.2 Ultrasound has an enviable safety record to date. Various
bodies, including scientific societies and manufacturers
associations have made recommendations concerning
the safe and prudent operation of ultrasound equip-
ment, but, unlike imaging equipment, which makes use
of ionising radiation [1, 2] there is virtually no national
or international regulation of ultrasound usage.

13 More than with any other imaging modality, the medical
use of ultrasound is highly operator dependent and is
fraught with scope for diagnostic error, the potential for
which is magnified by the on-going development of
more sophisticated equipment with extended applicati-
ons.

1.4 In order to gain maximum clinical benefit, as well as to
achieve optimal use of resources, there is a need for ope-
rators of ultrasound equipment to have the appropriate
skills for the performance and interpretation of ultra-
sound examinations.

1.5 EFSUMB, (which is a federation of national ultrasound
societies in Europe), has established that, in Europe, the-
re is no standardisation of training requirements for ul-
trasound practitioners, either between different coun-
tries or between different medical disciplines [3].

This document is an attempt to stimulate national and pan-Eu-
ropean speciality groups to consider training in ultrasound and to
work towards the setting of minimum Europe-wide standards for
such training.

2. Levels of Practice

2.1 Most national associations and speciality groups will re-
cognise that ultrasound can be practised at different le-
vels.

2.2 However, because of variations in medical systems bet-
ween countries and variations in the organisation of the
different specialities in those countries, it is difficult to
strictly define the different levels of practice, and hence
the training requirements for each level.

2.3 In the document 'Training in Diagnostic Ultrasound: Es-
sentials, Principles and Standards' [4] a WHO Study
Group have indicated that ultrasound training needs
may be defined according to equipment availability, and
suggest three levels of training requirement.

24  In Europe, certain countries have pursued the multi-le-
vel concept of ultrasound practice, based on clinical ex-
perience, ultrasound experience, practical competencies,
research record and ability to teach, and are introducing
regulated training requirements for each level.

2.5  Whilst it would be unrealistic to expect every speciality
group in every European country to agree upon the pre-
cise definitions of the levels of practice, abilities for each
level may be accepted. Recommendations for the mini-
mum training requirements for each level of practice can
then be based on these principles

Level 1
Practice at this level would usually require the following abilities:
a. to perform common examinations safely and accura-
tely
b. to recognise and differentiate normal anatomy and
pathology
c. to diagnose common abnormalities within certain or-
gan systems



d. to recognise when referral for a second opinion is in-
dicated

Within most medical specialities, the training requisite to this le-
vel of practice would be gained during conventional post-gradu-
ate specialist training programmes.

Level 2

Practice at this level would usually require the following abilities:

a. to accept and manage referrals from Level 1 practitio-
ners

b. to recognise and correctly diagnose almost all patho-
logy within the relevant organ system

c. to perform basic, non-complex ultrasound-guided in-
vasive procedures

d. to teach ultrasound to trainees and to Level 1 practiti-
oners

e. to conduct some research in ultrasound

The training requisite to this level of practice would be gained du-
ring a period of sub-speciality training, which may either be
within or after the completion of a specialist training programme.

Level 3

This is an advanced level of practice, which involves the following
abilities:

3.2

a. to accept tertiary referrals from Level 1 and 2 practiti-
oners

b. to perform specialised ultrasound examinations

c. to perform advanced ultrasound-guided invasive pro-
cedures

d. to conduct substantial research in ultrasound

e. to teach ultrasound at all levels

f. to be aware of and to pursue developments in ultra-
sound

Minimum Training Requirements

For each level of ultrasound practice, national and/or Eu-
ropean speciality groups should formulate a detailed
syllabus with comprehensive recommendations for ne-
cessary amounts of practical experience (target num-
bers).

Syllabuses should include, at the appropriate level, theo-
retical knowledge of:
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- ultrasound physics

- safety of ultrasound and contrast agents

- ultrasound instrumentation

- scanning techniques

- ultrasound artefacts

- anatomy (of the relevant body systems)

- pathology (of the relevant body systems)

- ultrasound findings in the normal condition

- ultrasound findings in pathological conditions
- scan interpretation

- indications for ultrasound and inter-relationship with
other imaging modalities
- ultrasound-guided procedures
Recommendations should include an indication of the
minimum numbers of scans, which should be performed
(at the appropriate level) as:
- supervised scanning
- independent scanning, with review by a designated
trainer
Training programmes should include recommendations
and/or regulations for evaluinterpretive skills. In each
country and/or speciality there should be a recognised
competent authority with responsibility for the evaluati-
on of training, using whatever methods are felt to be ap-
propriate in that country and/or speciality. Similarly,
methods for, and the implications of, accreditation of in-
dividuals who have completed training programmes will
vary, and it is essential that there should be recognition
of the necessity for limiting the use of ultrasound to sui-
tably trained individuals.
Continuing professional education and development is
essential for any individual practising ultrasound. Trai-
ning recommendations and/or regulations should inclu-
de consideration of minimum scanning practice in order
to maintain skills and minimum levels of educational ac-
tivities in order for individuals to remain up-to-date in
the rapidly developing field of medical ultrasound.

Sonographers

Sonographers are healthcare professionals without a
medical degree who use ultrasound for medical purpo-
ses in some specialities in some European countries.

In virtually all countries and medical specialities in Euro-
pe where sonographers currently practice, there are
comprehensive training programmes for sonographers
which require high standards of knowledge and practical
scanning skills, and they are strictly regulated with well
developed schemes for the evaluation and accreditation
of the trainees.

It is possible that the practice of ultrasound by sonogra-
phers will increase and will be introduced into more
countries over the next few years. It is therefore impor-
tant that consideration be given to the setting up of sui-
table training programmes in order to ensure that the
sonographers are properly trained for their job.
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5. Conclusions

5.1 The medical use of ultrasound can be practised at diffe-
rent levels

5.2 Those physicians and sonographers practising ultra-
sound should be properly trained for the appropriate le-
vel of practice.

53  There should be mechanisms in place to evaluate the
theoretical knowledge and practical skills of ultrasound
trainees.

54 National and European speciality associations are urged
to subscribe to these concepts, and to recommend and
supervise the theoretical and practical training that is re-
quisite for the various levels of ultrasound practice.
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Appendix 2

Recommended Theory Syllabus
This basic theoretical training is a prerequisite to any practical
training in ultrasound.

Physics and Instrumentation

 The basic components of an ultrasound system.

» Types of transducer and the production of ultrasound, with
an emphasis on operator controlled variables.

* An understanding of the frequencies used in medical ultra-
sound and the effect on image quality and penetration.

» The interaction of ultrasound with tissue including biological
effects.

 The safety of ultrasound and of ultrasound contrast agents.

» The basic principles of real time and Doppler ultrasound in-
cluding colour flow and power Doppler.

» The recognition and explanation of common artefacts

+ Image recording systems.

Ultrasound Techniques

» Patient information and preparation.

* Indications for examinations.

» Relevance of ultrasound to other imaging modalities.

» The influence of ultrasound results on the need for other
imaging.

» Scanning techniques including the use of spectral Doppler
and colour Doppler.

Administration

» Image recording.

» Image storing and filing.

* Reporting.

» Medico-legal aspects — outlining the responsibility to
practice within specific levels of competence and the re-
quirements for training

* Consent

» The value and role of departmental protocols in determining
the appropriate use of ultrasound



Appendix 3

Gynaecological Ultrasound

This curriculum is intended for clinicians who perform diagnostic
gynecological ultrasound scans. It includes standards for theore-
tical knowledge and practical skills. It is recommended that all
gynaecologists obtain Level 1 competence, preferably during
their specialist training.

Level 1

» Itis recommended that trainees should perform a minimum
of 300 examinations under supervision. However different
trainees will acquire the necessary skills at different rates
and the end point of the training programme should be jud-
ged by an assessment of competencies

» Examinations should encompass the full range of pathologi-
cal conditions listed below

* Alog book listing the types of examinations undertaken
should be kept

* Anillustrated log book of 20 documented cases should be
kept. This should include uterine fibroids, corpus luteum
cysts and different types of abnormal early pregnancy

» Training should usually be supervised by a level 2 practitio-
ner. In certain circumstances it may be appropriate to delega-
te some of this supervision to an experienced level 1 practiti-
oner with at least two years of regular practical experience.

» The training should include an appropriate theoretical course
(see below) followed by a theoretical examination and the
trainee should read appropriate textbooks and literature

» To maintain level 1 status the practitioner should perform at
least 300 examinations each year

* During the course of training the competency assessment
sheet should be completed as this will determine in which
area or areas the trainee can practise independently

Level 1 Knowledge Base and Recommended Contents of Level

1 Theoretical Course

A minimum of 20 hours theoretical teaching is required prefe-

rably at the beginning of the training period. This should include:

* Physics and Technology, Ultrasound Techniques and Admi-
nistration (see Appendix 2)

» Normal gynaecological ultrasound findings in non-pregnant
women

» Normal ultrasound findings in early pregnancy (4-12 gestati-
onal weeks)

» Ultrasound based management of early pregnancy complica-
tions

» Common abnormal ultrasound findings in the uterus, e.g. fib-
roids and their most important differential diagnoses (e.g.,
sarcomas, adenomyosis, and uterine malformations)

» Ultrasound based management of pre- and post-menopausal
bleeding (measurement of endometrial thickness, saline in-
fusion sonography, etc)

* Common abnormal ultrasound findings in the adnexae, e.g.
corpus luteum cysts, endometriomas, dermoid cysts, hydro-
salpinges, para-ovarian cysts, peritoneal inclusion cysts, ab-
scesses.

 Ultrasound characteristics of benign and malignant pelvic
masses.

» Management of incidentally detected ovarian cysts in post-
menopausal women.

Level 1 Competencies to be acquired

At the end of training the trainee should be able to:

» Perform a systematic examination of the pelvic organs, both
transvaginally and transabdominally

» Obtain optimal images of the uterus and adnexa

» Obtain accurate measurements of the uterus, endometrium
and ovaries

* Recognize physiological changes in the uterus and ovaries
during the normal menstrual cycle.

» Locate an intrauterine contraceptive device in the uterus.

» Discriminate between normal and abnormal ultrasound fin-
dings in a non-pregnant woman

» Recognize, measure and locate uterine fibroids

» Detect an intrauterine gestational sac of at least 5 mm in
mean diameter

» Detect heart activity in an embryo of at least 10 mm in
crown-rump-length.

= Correctly use ultrasound to manage early pregnancy compli-
cations (miscarriage and tubal pregnancy)

Level 2

» The training requisite to this level of practice would be gai-
ned during a period of sub-speciality training, which may eit-
her be within or after the completion of a specialist training
programme.

» Competencies will have been acquired during training for le-
vel 1 practice which will then be refined by performing a mi-
nimum of 30 clinic sessions at a centre where supervision by
someone with level 2 competence is available.

» Typically a level 2 practitioner will have undertaken at least
2000 gynaecological ultrasound examinations

* Alog book should be kept documenting 50 cases which
amongst other conditions should include the following

- uterine pathology, benign and malignant
- ovarian pathology, benign and malignant
- tubal pathology

- ectopic pregnancy
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» To maintain competence at level 2 practitioners should per-
form at least 500 examinations each year

* The training should include a theoretical course of at least 30
hours (see below) followed by a theoretical examination and
the trainee should read appropriate literature and textbooks

Level 2 Knowledge Base and Recommended Contents of

Level 2 Theoretical Course

* New ultrasound modalities, e.g. ultrasound contrast agents

» The role of ultrasound in relationship to other imaging moda-
lities, e.g., magnetic resonance imaging and computed tomo-
graphy

 Uterine pathology including the use of Doppler and three-di-
mensional (3D) imaging

a. Fibroids, sarcoma
b. Adenomyosis/adenomyomas
c. Uterine malformations

» Endometrial pathology: ultrasound based management of
bleeding disturbances

+ Cervical pathology including cancer

* Screening for ovarian and endometrial cancer

» Gynaecological oncology - Staging, recurrence, response to
treatment

 Extragenital pelvic pathology (bowel, appendix, urinary bladder)

 Pelvic inflammatory disease (PID)

« Infertility - HysteroContrastSalpingography (HyCoSy), Saline
Infusion Sonography (SIS), Follicle aspiration, Hyperstimula-
tion Syndrome

 Early pregnancy complications - molar pregnancy and chori-
ocarcinoma, all types of ectopic pregnancy (including both
diagnosis and management)

» Use of ultrasound in the evaluation of women with pelvic
pain including adnexal torsion, pelvic inflammatory disease,
endometriosis and extragenital causes (eg appendicitis, di-
verticulitis)

» Paediatric and adolescent gynaecology

- Assessment of normal development of the genital or-
gans

- Common findings in precocious puberty, adrenarche,
thelarche, virilisation and primary amenorrhoea

- diagnosis and management of adnexal masses in
children

 Invasive procedures

» puncture of ovarian cysts

* drainage of pelvic abscesses

- fine needle and larger bore needle biopsy of pelvic
masses

Level 2 Competencies to be acquired
» Uterus
- reliably discriminate between fibroids and adenomy-
osis
- recognize the features of endometrial cancer
- use ultrasound correctly in the management of blee-
ding disturbances including postmenopausal bleeding
* Adnexa

Appendix 3: Gynaecological Ultrasound Training Competency Assessment Sheet, see page 96.

- reliably discriminate between benign and malignant
adnexal masses

- reliably diagnose endometrioma, dermoid cyst, hy-
drosalpinx, peritoneal pseudocysts, paraovarian cysts,
and benign solid adnexal masses

- recognise acute and chronic pelvic inflammatory di-
sease

- assess by ultrasound the status of ectopic pregnan-
cies of all kinds and plan treatment

- assess the likelihood of torsion of normal adnexal
structures and adnexal masses

- use ultrasound in infertility workup (for trainees wor-
king in this area)

- use ultrasound to monitor ovulation induction

* Interventional ultrasound

- aspirate and/or drain pelvic cysts, abnormal fluid coll-
ections, abscesses etc under transabdominal and
transvaginal ultrasound guidance

- perform saline infusion Hysterosonography (SIH)

- assess tubal patency with HysteroContrastSalpingo-
graphy (HyCoSy) - not obligatory

» Have knowledge of

- the common findings in children with precocious pu-
berty, menarche

- thelarche, adrenarche and virilisation

- possible findings in primary and secondary amenor-
rhoea

- the role of ovarian and endometrial cancer screening

- the principles of oocyte collection by transvaginal ul-
trasound guided follicular aspiration

Level 3

A level 3 practitioner is likely to spend the majority of their time
undertaking gynaecological ultrasound and/or teaching, research
and development and will be an ‘expert’ in this area

Maintenance of Skills

Recommended numbers of examinations to be performed annu-

ally to maintain skills at each level are given in the text

Practitioners should:

* include ultrasound in their ongoing continued medical edu-
cation (CME) and continued professional development (CPD)

* audit their practice

» participate in multidisciplinary meetings

» keep up to date with relevant literature



Appendix 4

Obstetric Ultrasound

This curriculum is intended for clinicians who perform obstetric
ultrasound scans. It includes standards for theoretical knowledge
and practical skills. Level 1 competence should be obtained by
anyone performing routine unsupervised scans in pregnancy

Level 1

» Itis recommended that trainees should perform a minimum
of 500 examinations over a 3 to 4 month period under super-
vision. However trainees will acquire the necessary skills at
different rates and the end point of training should be judged
by an assessment of competencies

» Examinations should encompass the full range of conditions
listed below

* Alog book listing the types of examinations undertaken
should be kept

» Training should usually be supervised by a level 2 practitio-
ner. In certain circumstances it may be appropriate to delega-
te some of this supervision to an experienced level 1 practiti-
oner with at least two years of regular practical experience.

» Trainees should attend an appropriate theoretical course (see
below) followed by a theoretical examination and the trainee
should read appropriate textbooks and literature

» To maintain level 1 status the practitioner should perform at
least 500 examinations each year

 During the course of training the competency assessment
sheet should be completed as this will determine in which
area or areas the trainee can practise independently

Level 1 Knowledge Base and Recommended Contents of

Level 1 Theoretical Course

A minimum of 30 hours theoretical teaching is required prefe-

rably at the beginning of the training period. This should include:

» Physics and Technology, Ultrasound Techniques and Admi-
nistration (see Appendix 2)

 Dating of pregnancy

* Weight estimation and fetal growth

* Normal fetal anatomy

* Common fetal anomalies

» Multiple pregnancy

« Placenta, amniotic fluid

» Screening for fetal chromosomal anomalies: soft markers,
nuchal translucency

 Invasive procedures: amniocentesis, chorionic villus biopsy
» Psychological aspects

 Ethical aspects

* Quality control

Level 1 Competencies to be acquired
At the end of the training the trainee should be able to
» Perform a systematic abdominal ultrasound examination of
the pregnant uterus, placenta, amniotic fluid and fetus
» Optimize and correctly orientate the ultrasound image
» Obtain accurate measurements of the fetal biparietal diame-
ter, femur length and abdominal diameter or circumference
for dating and/or weight estimation
 Evaluate fetal anatomy, rerognizing the following structures
and discriminating normal from abnormal findings in these
structures:
- Skull/brain
- Midline echo in brain
- Cavum septum pellucidum
- Cerebellum
- Cisterna magna
- Cerebral ventricles
- Neck
- Thorax
- Four chamber view of heart plus outflow tracts
- Stomach
- Umbilical cord insertion
- Kidneys
- Urinary bladder
- Spine
- Extremities (arms, legs, hands and feet)
- The ability to communicate both normal and abnor-
mal findings to the pregnant woman

Level 2

* Training should take the form of at least 30 clinic sessions in
a centre under the supervision of at least a level 2 practitio-
ner

* A minimum of 800 examinations will have been undertaken

* Alog book of 10 well documented cases (eg fetal malformati-
ons, intrauterine growth restriction, twin complications etc)
should be kept. This should include ultrasound images, clini-
cal data and literature research

» The training requisite to this level of practice would be gai-
ned by a period of subspecialty training which may either be
within or after the completion of a specialist training pro-
gramme.

» During the couse of training the competency assessment
sheet should be completed

» Training should include a theoretical course of at least 30
hours (see below) followed by a theoretical examination

» To maintain level 2 status the practitioner should perform at
least 400 obstetric examinations per year

Level 2 Knowledge Base and Recommended Contents of Level
2 Theoretical Course

Appendix 4: Obstetric Ultrasound Training Competency Assessment Sheet, see page 97.
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» Safety of Ultrasound

« Literature search, internet databases, etc

 Fetal malformations (more advanced than level 1)

* Role of ultrasound compared to other imaging modalities,
e.g., magnetic resonance imaging

» Fetal echocardiography

 Fetal Doppler

» Soft markers

 Diagnosis of syndromes

» Genetics

* Quality control

» Psychology, counselling

 Ethics

Level 2 Competencies to be acquired

Be able to:

» Diagnose common fetal malformations and have knowledge
of their management

» Diagnose intrauterine growth restriction and have know-
ledge of its management

» Diagnose complications in twin pregnancies and have know-
ledge of their management

Level 3

Alevel 3 practitioner is likely to spend the majority of their time
undertaking obstetric ultrasound and/or teaching, research and
development and will be an ‘expert’ in this area

Maintenance of Skills

Recommended numbers of examinations to be performed annu-

ally to maintain skills at each level are given in the text

Practitioners should:

* Include ultrasound in their ongoing continued medical edu-
cation (CME) and continued professional development (CPD)

* Audit their practice

 Participate in multidisciplinary meetings

» Keep up to date with relevant literature

Appendix 5

Gastroenterological Ultrasound

This curriculum is intended for clinicians who perform gastroen-
terological ultrasound scans. It includes standards for theoretical
knowledge and practical skills. At least Level 1 competence
should be obtained by anyone performing gastroenterological ul-
trasound unsupervised

Level 1

 Itis recommended that at least 5-10 examinations are per-
formed by the trainee (under supervision) per week and that
a minimum of 300 examinations in total are undertaken. Ho-
wever different trainees will acquire the necessary skills at
different rates and the end point of the training programme
should be judged by an assessment of competencies

Appendix 5: Gastroenterological Ultrasound Training Competency Assessment Sheet, see page 98.

» Examinations should encompass the full range of pathologi-
cal conditions listed below

* Alog book listing the types of examinations undertaken
should be kept

» Training should usually be supervised by a level 2 practitio-
ner. In certain circumstances it may be appropriate to delega-
te some of this supervision to an experienced level 1 practiti-
oner with at least two years of regular practical experience.

» Trainees should attend an appropriate theoretical course and
should read appropriate textbooks and literature

» Itis recommended that a medical practitioner performing le-
vel 1 ultrasound should continue to perform at least 300 exa-
minations each year on a regular basis and attend regular ul-
trasound meetings

» During the course of training the competency assessment
sheet should be completed as this will determine in which
area(s) the trainee can practice independently

Physics and Technology, Ultrasound Techniques and Adminis-
tration:
see Appendix 2

Sectional and Ultrasonic Anatomy

» Liver

» Gallbladder

 Bile ducts

* Pancreas

* Spleen

* Kidneys, Bladder and Adrenal Glands

» Other structures (uterus, ovaries, lymph nodes, vessels, hol-
low digestive tube)

Pathology in relation to ultrasound

* Liver: Cysts, benign and malignant tumours, metastatic di-
sease, fatty change, cirrhosis.

 Biliary system: Gallbladder stones, acute and chronic chole-
cystitis, gallbladder tumours, bile duct obstruction including
level of obstruction, intra hepatic duct gas and stones.

» Pancreas: Pancreatitis (acute and chronic), duct stones, duct
dilatation, pancreatic tumours.

» Portal venous system and spleen: Splenic enlargement, por-
tal venous distension, varices, thrombosis, ascites and locula-
ted fluid collections



» Kidneys: Size, hydronephrosis and masses

» Other structures: Gastrointestinal masses and masses of gy-
naecological origin including cysts, tumours, fibroids and un-
expected pregnancy.

Liver

To be able to:

» Perform a thorough ultrasound examination of the liver in
different scan planes.

* Recognize normal hepatic anatomy and variants.

* Recognize normal and abnormal liver texture such as fatty
change and anatomical variants.

» Recognize focal lesions and be able to determine those requi-
ring further investigation.

» Recognize normal hepatic and portal venous anatomy within
the liver.

» Perform ultrasound controlled biopsy for the evaluation of
parenchymal liver disease.

Biliary System

To be able to:

» Perform a thorough evaluation of the biliary system

* Recognize normal ultrasonic anatomy of the biliary system
and its frequent normal variants.

* Recognize abnormalities of the gallbladder wall

» Recognize gallbladder stones

» Be able to assess bile duct dilatation at intra hepatic and ex-
tra hepatic levels

Pancreas

To be able to:-

» Perform a thorough examination of the pancreas

* Recognize the limitations of pancreatic ultrasound because of
bowel gas

» Recognize solid and cystic tumours within the head and body
of the pancreas

» Recognize the changes seen in pancreatitis (acute and chro-
nic)

» Recognize pancreatic duct dilatation and pancreatic duct
stones

Portal Venous System and Spleen

To be able to:

 Evaluate the size of the spleen and recognize focal lesions.

» Evaluate the portal vein and its diameter and the presence of
portal venous thrombosis

Bowel

To be able to:

* Recognize normal stomach, small and large bowel

» Recognize focal intestinal abnormalities and understand the
principles of further investigation.

* Recognize intestinal obstruction.

Other

To be able to:

» Recognize abdominal aortic aneurysm

* Recognize hydronephrosis and other renal abnormalities
* Recognize free and loculated fluid collections

* Recognize lymphadenopathy

» Recognize gynaecological and other pelvic abnormalities

Level 2

» Competencies will have been gained during training for level
1 practice and then refined during a period of practice, which
will involve at least one year of experience at level 1 with a
minimum of one ultrasound clinic per week.

» A further 500 examinations should have been undertaken in
order to encompass the full range of conditions and procedu-
res listed below.

 Supervision of training should be undertaken by someone
who has achieved level 2 competence in gastrointestinal ul-
trasound and has had at least 2 years experience at that level.

» The trainee should be competent to accept referrals from le-
vel 1 practitioners

Sectional and Ultrasonic Anatomy:
» Detailed understanding of gastrointestinal, mesenteric, peri-
toneal, omental, vascular and retroperitoneal anatomy.

Pathology in relationship to Ultrasound:

» An understanding of disease processes which affect the peri-
toneal cavity, its mesenteries, ligaments and compartments.

* An understanding of the pathways of spread of intraperitone-
al and retroperitoneal disease.

* An understanding of the role of ultrasound contrast agents in
differentiating between different types of focal liver lesions

» Hollow digestive tube tumours and other masses

Competencies to be acquired

» Perform a comprehensive ultrasound examination of all of
the solid organs within the abdomen.

* Be able to evaluate the small bowel for focal or diffuse di-
sease.

925002 lleydseiin
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» Be able to evaluate the large bowel for the presence of diver-
ticular disease and its complications, tumours and obstruc-
tion.

» Be able to evaluate the peritoneal cavity, its mesenteries,
compartments and the omentum for the presence of infecti-
ve or malignant disease.

* Be able to undertake ultrasound guided drainage of peritone-
al fluid collections.

» Be able to evaluate the hepatic and portal venous systems
using spectral, colour and power doppler ultrasound.

* Be able to undertake ultrasound guided biopsy of focal liver
lesions.

* Be able to undertake endoscopic ultrasound

* Be able to undertake an ultrasound contrast examination of
the liver

» Be able to undertake some percutaneous ultrasound guided
therapeutic procedures such as radiofrequency ablation
(RFA), percutaneous ethanol injection (PEI), laser and micro-
wave tumour ablation.

Level 3

Alevel 3 practitioner is likely to spend the majority of their time
undertaking gastrointestinal ultrasound or teaching, research
and development and will be an ‘expert’ in this area.

Maintenance of skills:

Having been assessed as competent to practice there will be a
need for continued professional development (CPD) and mainte-
nance of practical skills.

Practitioners should:-

* include ultrasound in their ongoing continued medical edu-
cation (CME)

 audit their practice

» participate in multidisciplinary meetings

» keep up to date with relevant literature

Appendix 6

Nephro-Urological Ultrasound

This curriculum is intended for clinicians who perform diagnostic
nephrological and/or urological ultrasound. It includes standards
for theoretical knowledge and practical skills. At least level 1
competence should be obtained by anyone performing ne-
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Appendix 6: Nephro-Urological Ultrasound Training Competency Assessment Sheet, see page 100.

Level 1

 Practical training should involve at least one ultrasound cli-
nic per week over a period of 3-6 months, with approxima-
tely 5-10 examinations performed by the trainee (under su-
pervision) per clinic session.

* A minimum of 250 examinations should be undertaken. Ho-
wever, different trainees will acquire the necessary skills at
different rates, and the end point of the training programme
should be judged by an assessment of competencies.

» Examinations should encompass the full range of pathologi-
cal conditions listed below.

* Alog book listing the types of examinations undertaken
should be kept.

» Training should usually be supervised by a practitioner who
has obtained at least level 2 competence in nephro-urologi-
cal ultrasound. In certain circumstances it may be appropria-
te to delegate some of this supervision to an experienced le-
vel 1 practitioner with at least 2 years of regular practice.

» Trainees should attend an appropriate theoretical course and
should read appropriate textbooks and literature.

» During the course of training the competency assessment
sheet should be completed as this will determine in which
area or areas the trainee can practise independently.

Level 1 Knowledge Base
» Physics and technology, ultrasound techniques and adminis-
tration (see Appendix 2)
 Sectional and ultrasonic anatomy
- kidneys
- ureters
- other retro-peritoneal structures (adrenals, aorta,
iv.c)
- bladder
- seminal vesicles
- prostate
- scrotal contents
- other pelvic structures (uterus, ovaries, lymph nodes,
vessels, bowel)
Pathology in relation to ultrasound
- kidneys: congenital anomalies, cysts, tumours (beni-
gn and malignant), stones, collecting system dilatati-



on, renal and peri-renal abscesses, trauma, diffuse re-
nal diseases, acute and chronic renal failure

ureters: dilatation, obstruction

bladder: tumours, diverticula, wall thickening, calculi,
volume estimation

prostate: zonal anatomy, infection, hyperplasia, tu-
mours

scrotal contents: testicular tumours, cysts, torsion,
hydrocele, inflammatory problems, trauma

Level 1 Competencies to be Acquired
* Kidneys
To be able to:

perform a thorough ultrasound examination of the
kidneys in different planes

recognise normal renal ultrasonic anatomy and com-
mon normal variants

measure renal length and assess variation from nor-
mality

recognise and assess the degree of collecting system
dilatation

recognise and diagnose simple cysts

recognise complex cysts and refer for appropriate
further investigation

recognise renal tumours and refer for appropriate
further investigation

recognise diffuse renal medical diseases associated
with renal dysfunction

recognise and diagnose renal stones

recognise peri-renal abnormalities and refer for ap-
propriate further investigation

recognise abnormalities which need referral for scan-
ning by a more experienced ultrasonologist and/or
further investigation

« Bladder
To be able to:

perform a thorough ultrasound examination of the
bladder in different planes

recognise normal ultrasonic anatomy of the bladder
and common normal variants

measure bladder volume

recognise and diagnose bladder diverticula
recognise and assess bladder tumours

recognise bladder calculi

use colour Doppler to assess ureteric jets

recognise abnormalities which need referral to a
more experienced ultrasonologist and/or for further
investigation

» Scrotum (for Urologists)
To be able to:

perform a thorough ultrasound examination of the
scrotal contents in different planes

recognise normal ultrasonic anatomy of the testes
and epididymi and common normal variants
recognise and diagnose epididymal cysts

recognise and diagnose varicoceles

use doppler to help differentiate torsion/inflammato-
ry problems

recognise and assess intra-scrotal and intra-testicular
calcifications

recognise and assess testicular tumours

recognise inflammatory changes in testes and epidi-
dymes

recognise abnormalities which need referral to a
more experienced ultrasonologist and/or for further
investigation

» Prostate (for Urologists)
To be able to:

e Other

recognise normal ultrasonic anatomy and common
normal variants

perform trans-rectal ultrasound

measure prostatic volume

identify abnormal focal lesions

perform a standardised technique of trans-rectal pro-
static biopsy (optional depending on clinical
practice/national guidelines)

recognise abnormalities which need referral to a
more experienced ultrasonologist and/or for further
investigation

To be able to recognise and, where appropriate, refer
for further investigation:

normal aorta and aortic aneurysm

normal liver and liver masses

normal uterus and ovaries and gynaecological masses

* To be able to use ultrasound in the assessment of patients
presenting with:

haematuria

loin pain/renal colic
loin mass

renal failure
hypertension
abdominal trauma
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- lower urinary tract symptoms

- recurrent urinary tract infections
- supra-pubic mass

- palpable masses in the scrotum
- scrotal pain

Level 2 Training and Practice

Practical training should involve at least 1 year of experience
at level 1 with a minimum of one ultrasound clinic per week.
A further 600 examinations should have been undertaken in
order to encompass the full range of conditions and procedu-
res referred to below.

A log book listing all examinations undertaken should be
kept.

Supervision of training should be undertaken by someone
who has achieved at least Level 2 competence in urological
ultrasound and has had at least 2 years experience at that Le-
vel.

A Level 2 practitioner will be able to accept referrals from Le-
vel 1 practitioners.

Level 2 Knowledge Base

Physics and technology
- in-depth knowledge and understanding of the physics
of ultrasound
- in-depth knowledge and understanding of the tech-
nology of ultrasound equipment
Ultrasound techniques
- the advanced use of Doppler ultrasound, including
spectral, colour and power Doppler
- the use of ultrasound for guiding interventional pro-
cedures
- further applications of trans-abdominal ultrasound
- further application of endo-cavity ultrasound (e.g.,
trans-vaginal ultrasound
- intra-operative ultrasound
Sectional and ultrasonic anatomy
- the normal renal and pelvic vasculature, including an
understanding of the Doppler signals obtained from
these vessels
- more detailed knowledge of structures outside the
urinary tract in the abdomen and pelvis
- ultrasound anatomy of the penis and female genital
organs (for Urologists).

Level 2 Competencies to be Acquired

Competencies will have been gained during training for Level
1 practice, and then refined during a period of clinical
practice.
Kidneys, bladder, prostate, scrotal contents
To be able to:
- recognise all pathology affecting the urinary tract and
provide an accurate diagnosis in almost all cases
- recognise abnormalities which are outside his/her ex-
perience and refer on appropriately to a more experi-
enced ultrasound professional

- perform ultrasound-guided invasive procedures, in-
cluding cyst aspiration, abscess drainage, renal bio-
psy, percutaneous nephrostomy, supra-pubic bladder
catheter insertion and trans rectal prostate biopsy

- perform Doppler ultrasound studies relevant to the
urinary tract

- recognise abnormalities elsewhere in the abdomen
and pelvis which need referral for scanning by ano-
ther ultrasonologist and/or further investigation

Level 3 Training and Practice

A Level 3 practitioner is likely to spend the majority of their
time undertaking nephro-urological ultrasound, teaching, re-
search and development and will be an ‘expert’ in this area.
He/she will have spent a continuous period of specialist trai-
ning in nephro-urological ultrasound.

He/she will perform specialised examinations at the leading
edge of ultrasound practice.

He/she will accept tertiary referrals from Level 1 and Level 2
practitioners and will perform specialised examinations (e.g.,
the use of intravascular ultrasound agents in evaluating pos-
sible malignancy) as well as performing advanced ultrasound
guided invasive procedures.

Maintenance of sKkills: All Levels

Having been assessed as competent to practise there will be a
need for continued medical education (CME) and continued
professional development (CPD) and maintenance of practi-
cal skills.

A trainee will need to continue to perform ultrasound scans
throughout the remainder of their training programme. Such
further ultrasound practice may be intermittent, but no more
than 3 months should elapse without trainees using their ul-
trasound skills, and at least 100 examinations should be per-
formed per year.

A medical practitioner performing Level 1 ultrasound should
continue to perform at least 250 ultrasound examinations
per year on a regular basis.

Practitioners should:

include ultrasound in their ongoing CME

audit their practice

participate in multidisciplinary meetings

keep up to date with relevant literature



Appendix 7

Breast Ultrasound

Level 1

» Trainees should initially attend an appropriate theoretical
course to acquire the core knowledge base as itemised in Ap-
pendix 2 and should be familiar with anatomy and pathology
of the breast in relation to ultrasound

» Practical training should involve at least one ultrasound cli-
nic per week over a period of around no less than six months
and no more than 1 year.

* A minimum of 100 examinations should be undertaken and a
record of these kept. However different trainees will acquire
the necessary skills at different rates and the end point of the
training programme should be judged by an assessment of
competencies.

* Alog book of 50 cases should be kept which should record
details of the indications for the procedure, the interpretati-
on and a final report. These cases should be supported by
correlation with clinical examination and other imaging fin-
dings and needle biopsy results and surgical histology where
appropriate.

+ Examinations should encompass the full range of conditions
listed below.

» The cases scanned should include an appropriate range of
normal and abnormal cases including palpable and impal-
pable lesions. They should also include patients presenting
to symptomatic clinics, screening assessment clinics and
post-operative surgical clinics.

* Mentorship and training should be provided by a practitioner
who who has reached at least Level 2 competence. In certain
circumstances it may be appropriate to delegate some of this
supervision to an experienced level 1 practitioner with at
least 2 years experience of regular practical experience.

» The practitioner should be working in line with National Oc-
cupational Standards. The practical experience should ideally
be undertaken in conjunction with attendance on a recognis-
ed postgraduate course, such as that provided by some uni-
versities and trainees should read appropriate textbooks and
literature

Physics and Technology, Ultrasound Techniques and Adminis-

tration:-

see Appendix 2.

Sectional and Ultrasound Anatomy

* Normal Anatomy of female and male breast.

* Anatomical, physiological and developmental anomalies as-
sociated with the breast.

» The changes in ultrasound appearances associated with age,
pregnancy and lactation, hormonal status, medication.

Pathology in relation to ultrasound

* Benign conditions including cysts, fibroadenomas, fibroade-
no-lipomas, lipomas, haematomas, fat necrosis, hamartomas.

» Indeterminate abnormalities including duct papillomas, radi-
al scar.

» Malignancy including ductal, lobular, inflammatory and
other carcinomas.

» Normal and abnormal appearances of axillary lymph nodes.

» Inflammatory breast conditions including infection and ab-
scess formation.

» latrogenic appearances including breast implants, early and
late post-operative changes, seromas, haematomas, radio-
therapy changes, fat necrosis, scarring.

Competencies to be acquired

To be able to:

« Perform a thorough ultrasound examination of the breast
and axilla

» Torecognise normal anatomy

» Understand the indications for and the importance of ultra-
sound in the triple assessment process.

» Understand the strengths, weaknesses and limitations of bre-
ast ultrasound.

» Be aware of the interdependency and significance of mam-
mographic and ultrasound appearances.

» Be competent in recognising the criteria for lesion characteri-
sation

+ Confidently exclude the presence of a sonographic lesion
within the breast.

» Write a detailed report of the ultrasound findings with gra-
ding, differential diagnosis, conclusion and recommendation
for further management.

» Understand the principle of Doppler ultrasound and its rele-
vance to breast imaging.

» Recognise personal limitations and ask for more expert ad-
vice if required

Level 2

Interventional Techniques

» After reaching competency at Level 1 practitioners may pro-
gress to Level 2. This should involve a minimum of 1 scan-
ning clinic per week (at least 10 cases per week) for at least 3
months.

Appendix 7: Breast Ultrasound Training Competency Assessment Sheet, see page 102.
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» Training for interventional techniques should include obser-
vation initially followed by performance of the examination
and/or procedure under close supervision. When compe-
tence has been acquired then procedures may be undertaken
alone but with support close to hand

» Alogbook of diagnostic and interventional procedures per-
formed should be kept with pathological correlation

Competencies to be Acquired

» Cyst aspiration: Initially to perform a minimum of 10 guided
cyst aspirations of which at least 5 should be of cysts less
than 2cms

* Aspirate cysts of less than 1cm diameter

* Guided fine needle aspiration biopsy (FNAB): Perform a mini-
mum of 10* FNABs of solid lesions, with pathological correla-
tion of cytology result and final pathology (if available)

» IfFNAB is not performed in the department to be aware of
the uses and limitations of the technique

* Guided core biopsies: Perform a minimum of 10* guided core
biopsies with pathological correlation of core biopsy histolo-
gy and final pathology (if available)

» Perform guided abscess aspiration and drainage

» Perform pre-operative guided localisations using skin mar-
king and wire insertion techniques

* Perform guided marker or coil insertion prior to neo-adju-
vant chemotherapy

» Ability to accept referrals from level 1 practitioners

» Absolute numbers may vary according to the practice of indi-
vidual breast units

Level 3

Competencies to be Acquired

» To be able to accept referrals from level 1 and level 2 practiti-
oners and undertake more complex ultrasound examinations

» To mentor and supervise level 1 and 2 practitioners

* To understand and be familiar with vacuum assisted breast
biopsy.

* To conduct research

» To teach breast ultrasound at all levels

» To be aware of and pursue developments in breast ultra-
sound including Doppler and the use of intravascular cont-
rast agents

Maintainance of Skills

In order to maintain competence the practitioner should perform
at least 1 ultrasound clinic per week and a minimum of 500 exa-
minations per year.

There should be continuing professional updating with atten-
dance at multidisciplinary breast meetings and relevant and ap-
propriate courses with a component relating to breast ultrasound
scanning together with regular reviews of the current literature.
Regular audit of the individual’s ultrasound practice should be
undertaken.

Appendix 8

Vascular Ultrasound

Level 1 Training and Practice

» Practical training should involve at least two half day ultra-
sound clinics per week over a period of no less than 3 months
and up to 6 months, with approximately four to six examina-
tions performed by the trainee under supervision per clinic.

* A minimum of 100 imaging examinations of each type (eg ca-
rotid, lower limb venous etc) should be undertaken if this is
the first practical training module undertaken.

» Examinations should encompass the full range of pathologi-
cal conditions listed below.

» Alog book listing the types of examinations undertaken
should be kept.

» Training should usually be supervised by a Level 2 practitio-
ner in vascular ultrasound. In certain circumstances it may be
appropriate to delegate some of this supervision to an expe-
rienced level 1 practitioner with at least two years of regular
practical experience. This will usually mean that training is
carried out in dedicated vascular duplex sessions supervised
by an accredited vascular physician/scientist/technologist,
specialist sonographer or radiologist.

» Trainees should attend an appropriate theoretical course
which fully covers all areas of the required knowledge base
and should read appropriate textbooks and literature.

» During the course of training the competency assessment
sheet should be completed as this will determine in which
area or areas the trainee can practise independently.

Level 1 Knowledge Base

» Physics and technology, ultrasound techniques and administ-
ration (see Appendix 2).

» To have full working knowledge of the principles, techniques,
instrumentation and practical working knowledge of real-ti-
me and Doppler ultrasound, and equipment controls. This in-
cludes colour flow and power Doppler, colour and pulsed
wave, scale, gain, filter, angle correction, electronic steering,
invert, sample gating, power output, colour amplitude, velo-
city measurement, spectral changes and all other parameters
required to perform a complete diagnostic vascular duplex
study.

» Sectional and ultrasonic anatomy including common normal
variants

Appendix 8: Vascular Ultrasound Training Competency Assessment Sheet, see page 104.



peripheral extremity arteries
peripheral extremity veins
abdominal aorta
extracranial vessels
Pathology and results of treatment in relation to ultrasound
- peripheral extremity arteries: patency, stenosis, oc-
clusion, aneurysmal dilatation
- peripheral extremity veins: patency, occlusion, deep
venous thrombosis, reflux and incompetence
- abdominal vessels: patency, occlusion, aneurysmal
dilatation of aorta
- extracranial vessels: patency, occlusion, stenosis
- appearances and sequelae of common surgical or per-
cutaneous interventions including angioplasty,
stenting, grafts, Miller vein cuffs, dissections, and ne-
ointimal hyperplasia

Level 1 Competencies to be Acquired

To be able to perform continuous wave hand-held Doppler
and segmental pressures (ABPI)
Lower extremity peripheral arteries and grafts
To be able to:
- perform a complete imaging ultrasound examination
of the external iliac to popliteal arteries
- recognise and assess patency, occlusion, stenosis and
aneurysmal dilatation, and measure approximate ex-
tent of abnormality
- diagnose > 50% stenosis
- recognise common surgical interventions, arterio-ve-
nous (AV) fistulas and pseudoaneurysm formation
Peripheral veins
Lower extremity deep veins
To be able to:
- perform a complete imaging ultrasound examination
of external iliac to popliteal deep veins
- perform compression and augmentation
- recognise acute femoro-popliteal venous thrombosis
- recognise, diagnose and locate reflux
Lower extremity superficial veins
To be able to:
- identify the saphenofemoral and saphenopopliteal
junctions
- recognise and locate clinically relevant venous reflux,
incompetence and perforators

- perform vein mapping and marking
Abdominal vessels
To be able to:
- recognise and locate patency and occlusion of the ab-
dominal aorta
- recognise and size aneurysmal dilatation of the abdo-
minal aorta
Extracranial vessels
To be able to:
- recognise and locate patency, occlusion, plaque and
stenoses in the carotid vessels

Level 2 Training and Practice

Practical training should include at least one year of experi-
ence at Level 1 with continuous ongoing weekly ultrasound
clinics.

A log book of all examinations undertaken should be kept.
Supervision of training should be undertaken by someone
who has achieved at least Level 2 competence in vascular ul-
trasound and has had at least 2 years’ experience at that le-
vel.

Level 2 Knowledge Base

Peripheral arteries and grafts
Peripheral deep and superficial veins
Abdominal Aorta branches
Transcranial Doppler ultrasound:
- ultrasonic anatomy, common normal variants and
principles and practice of the technique
- clinical indications and ultrasonic findings in common
clinically relevant abnormalities

Level 2 Competencies to be acquired

Competencies will have been gained during training for Level
1 practice and then refined during a period of practice
To be able to:

- perform a complete imaging ultrasound scan and
identify all abnormalities detailed in Level 1 in the up-
per and lower extremities, from common iliac to pe-
dal vessels and subclavian to radial and ulnar arteries
and veins

Extracranial vessels
To be able to:

- recognise and diagnose patency, occlusion, stenosis,
reverse flow and steal in the carotid and vertebral
vessels

- grade degrees of carotid stenosis and plaque type in
accordance with local criteria and standards

Abdominal vessels
To be able to:

- recognise common normal variants, aneurysmal dila-
tation, patency, stenosis and occlusion of the major
abdominal and iliac vessels, including the mesenteric
and renal vessels
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Level 3 Training and Practice

A Level 3 practitioner is likely to spend the majority of their
time undertaking vascular ultrasound.

He/she will accept tertiary referrals from Level 1 and 2 prac-
titioners.

He/she should have the capability to utilise developing tech-
nologies and ultrasound techniques, develop research and
teaching skills and the performance of specialised examinati-
ons including the use of non-invasive physiological studies,
contrast agents, intravascular or intra-operative ultrasound
and ultrasound guided invasive procedures.

Maintenance of skills: all Levels

Having been assessed as competent to practise there will be a
need for continued medical education and maintenance of
practical skills.

A trainee should continue to perform ultrasound scans du-
ring the remainder of his/her training programme, ideally
one session weekly and at least 50 examinations per year.

A similar minimum ongoing commitment should be required
from a trained practitioner. It is recognised that due to trai-
ning or clinical circumstances such further ultrasound
practice may be intermittent. If a significant period has
elapsed after the use of such skills, a period of re-training is
required which should be agreed and documented with the
practitioner, local trainers and assessors.

Practitioners should:

- include ultrasound in their ongoing continued medi-
cal education (CME) and continued professional deve-
lopment(CPD)

- audit their practice

- participate in multidisciplinary meetings

- keep up to date with relevant literature



uojjeujwexo |e3139109Y3] passed «

sased pajajdwod 0oz Jo djooqboT «

l9oued 10} @:_:wm._Uw punoseny|n e

eaoy.LIouaWe A1epuodas g Alewiid Ui saiijewlouqy e

UOIeSI|LIA g SYdJeualpe

‘ayadepys ‘aydteusw ‘Ajiagnd snopodasd yum ualp)iyd ur sebuey) «

uonjelidse tejnajjjoy papinb punosesyn AL AQ U01329]|03 334300
:uo abpajmouy]
ajeq aJnjeubis saulely ajeq  aunjeubis tsules)

Z [2na1 paainboe aq 03 sjpjs/sapualadwo)

uoljeujuiexa |e313a2109Y] passed «

sased pajajdwod g jo yooqbo| pajensnj|| «

sased pajajdwod gog Jo>j00qboT «

Aoueubaud |eqny g aberiiedsiw jo Juswabeuew uj punosesy|n «

YD swwQ | < 0A1quua ul A3IA10e 11eay (B39

J133J3WBIP Ul SWWG < JO Jes uol3e3sab auleinesy| «

uomisod pue Jaquinu ‘azis ¢ SpIoIqly SULIAIN o

:asoubeip[wiioyiad 03 Juazadwod aq op
91eq aimeubis ssules) 9jeq  aimeubis svulesy
L [2A97 padinboe aq 03 s|ipjs/sanpualadwo)

Jaulel)

Ultraschall 2005; 26

(AL VL) suonoajjod piny pue s3sA3 d1Ajad ulesp/alendsy «

Aio3ebijqo Jou — A50DAH Buisn Aousied jeqny «

Ki103eb611qo 30U — dnjiom Ajj13ia4u) o

juawissasse buipaa|q [esnedousawisod e

SISSEW [EXUPE '3 9BXIUPE |BLLLIOU JO UOISIO] o

juawgeasy uejd pue A>ueubaid 51do3d7g

aseasip Alojewwejul diA[Rd asiuboday «

S9ssel |exaupe pijos ubiuaq pue s3sAd ueliero-eled ‘xuid|esolpAy ‘s3sAd
uolsn|dul [eauo3liad ‘s3sAd ploLLLISP ‘BLLIOLIIDWOPUS UIIMID] dJRUILILIDSI o
sassew [exaupe Jueubijew g ubiuaq usamiaq aeulwdSIq o
asnedouaw 31049q sadueqinisip buipas|q ul punosely|n «

Aydeisbouos uoisnjui auljes

132UBD |BIIJSWOPUS JO SINIEI o
SISOALLIOUSPE g SP101qI} U99MIIQ 3JBUIWILIDSI o

:*233 asoubeip[wioyiad 03 Jusladwod aq o)

uewom jueubaid-uou uj suebio

SIAj2d jo sadueleadde |euwiIouqe pUE [ELLIOU U9MISq SRUIWILIDSI o
901A3p aA13dadBI3UO0D SULISINEIIUL UB JO UOI}ISOd 9ZI|B20T o

9242 |enu3suaw Bupinp saleao g sniain ui sabueyd |ea1bojoisAyd «
S9IIEAO PUE WNIIIAWOPUS ‘SNI3IN JO SJUSWAINSEIL 3JINIJE UIRIGQ
9eX3UpE pue snian jo sabew [ewndo uielqQ «

(AL 7 VL) suebio d1Aj9d O UOIFRUILIEXD DIFRLLDISAS o

:asoubeip[wiioyiad 03 Juazadwod aq op

Jaulel]

133HS INJINSSISSY AONILIdINOD ONINIVHL ANNOSVHLIN TVIIDOTOIIVNAD € XIANIddV



uewom jueubaid o3 sbuipuly a3ed1UNWWOD 03 AY|IQY «

1994 73 spuey ‘sba| ‘swily o

(je331beS R 9s19ASURI] ‘|PUOI0D) Saue|d 931y] ul duidsS «

1oppejg «

sAaupny| «

uoI13sul pI0) [e1[IqUIN o

UoBWOIS o

S10B1] MO|JIN0/11B3Y JO MIIA JIQUIEYD INOS

Xeloy] e

ajeq

YO3N o
ainjeubis saurey)

:buimoj|oj ay3 239 asoubeip [wioy1ad 03 Juazadwod aq o)

L [9na1 paainboe aq 03 sj|pjs/sanuajadwo)

laulel]

uonjeujuiexa |e313a109Y] passed «

YoJeas ainjesayy| pajajdwiod
3 uonjewwojui [ed1ul buipnpui sased g Jo yooqboj pajensnyj| «

sased pajajdwod gg Jo00qboT «

sapueubald uimy ui suorgedsijdwod asoubelq «

uonodllsal r_u>>o\_m oulleineljul meCmm_ﬁ_ .

SUOI1BWLIOJ|BW |19} LOWWIOD 3soubelq «
ajeq ainjeubis saulel)
:buimojjoj ay3 23 asoubeip[urioyiad 03 Juazadwod aq o)

Z [9A97 paainboe aq 03 s|ipjs/sapualadwo)

SIPPLIIUIA |BIGDIDD o

WN||9Gala) »

eubepy euss o

wnppnjad wnidss wnae) «

ulelq Ul oyda UI|pI e

ulelg/|nys o
:U [BULLIOUGE WO [BLLLIOU 3]BUIWIIDSI]

9DUAIBINDI g JJ3WIEIP [BUILIOPGE

‘y3bua| 1nwiay ‘193awWelp |e3a1edIq JO SIUSLLIRINSEIW DIRINJIE UIRIGQ »

UOI3EIUSIIO0 3231100 e ul sabew jewido uieiqo «

sn3o4 73 pinj}
spjojuwe ejuade|d ‘snuayn Jueubald Jo uoieuILLEXD D13EWAISAS o
9jeq aJmeubis sBulel)
:buimojjoj ay3 230 asoubeip[uiioyiad 03 Juazadwod aq o)
Buiuies jo pua ay3 Je adejd e} pjnoys uoijeuiwexa [edi3deld pue [e2139.109Y} [EWI0) Y
L [9na1 paainboe aq 03 s|pjs/sanuajadwo)

Jaulel|

133HS INJINSSISSV AONILIJINOD ONINIVHL ANNOSVHLTN J14131S90 ¥ XIANIddV

Ultraschall 2005; 26



ajeqg a.unjeubis sduies)

WSAIN3UB DIHIOY o
SISSBLL pUB $3SAD UBLIBAQ o
foueubald «
SP10.ql} SULIAIN o
SSewl [eual pIjoOS o
S35A0 |eUDY o
S1501dauoIpAH
B1I0Y o

SIBAQ o

SNISIN

sAsupp| [ewION o

9319 SRINLONYLS ¥IHLO

ewnet}oualds «

suoIs3| J1ua|ds [J04 «
Ajebawoua|ds «

ud3|ds |BWLION o
UOI1BUIIOJSURI] SNOUIDARD) o
SISOQUIOIY ] o

SIILIBA »

uaA |eyod paje|iq «

uIdA |e3i0d [PUWLION o

N331dS/INILSAS SNONIA TV.LIOd

:buimojjoj ay3 33 asoubeip[wioyiad 03 Jusladwod aq o)

9jeq a.njeubis saulel)

L [9na1 paainboe aq 03 sjpjs/sapuajadwo)

laulel]

Ultraschall 2005; 26

si3lleadued o
sinown}dijeainuey e
S3U03s19N(] «

uonelepIdNg «

Awojeue deandued [eULION e

SVYIUDNVd

9seas|p JaAl| [ewAydualed jo Asdoiq e3iapun e

sinowny Jappeq ||eb pue sappe|q ||eb jo suoiipuod Alojewwejjul ubiuag «

s1313sA33j0yD 93NdY Jo suoned|dwod «
S13115A39|0YyD INDY «

S13135A39j0yD J1uoIY) «

S9U03S J3ppe|q |[eD »

UOI12N131SqO JO [9AIT »

uonele|ipidong e

SJUBLIEA PUE S3ONP J13edaY-BIIXD PUB BIJU| »
19ppe|q ||eb [ewlIoN e

SISOQUIOIY] ‘Uo1e1e|Ip ‘SUdA d1ledaH
S9seISeIR|N ‘ewlolbuewaeH ‘s31sA)

SUOIS3| (BI04 »

SISOULIDD o

19MA11e4

91N1X3] [PULIOUQY »

sjuawbas pue saqo| jo AydosyiadAy pue Aydolzy
Awojeue Jo SJUBLIPA UOWIWOD) o

Awojeue |e3uaWB3s 19| [BWLION »

INFLSAS AYVITIE ANV ¥3AIN

:buimoj|oj ay3 *233 asoubeip[wioyiad 03 Jusladwod aq o)

dauel)

133HS INJINSSISSY ADNILIdINOD DNINIVEL ANNOSYYILIN TVIIDOTOYILNIOYLSYD S XIANIddY



Sinowinj Jo uolje|qe sABMOIDIW ) e1lapun e

SINOWN} JO UOIIE|qe JISE| {EIIAPUN o

|3d je1apun o

V43 e1apun

suoljeujwiexs 3seljuod punosedljn s)ellspun e

punosesn 21doJsopus aye3apun «

suolsa| |e204 Jo Asdoiq je31apun e

w3sAs snouan diedsy pue |e1iod jo 19|ddoqg moyy 1nojod pue [e13dads

$955925qB[SU01129]|02 pIn|4 Jo abeulep axellapun « sassewl A10jewiwepu

Y3H1O 95BSIP [9MOQ AJOJRLWILLIB|U] o

UOI12N1315QO [9MO(q ||BLLS »

ISEISI( [BIUBWQ o sinown] JIUojod) «
SISSBLL DLIJUISIN o $5325QE pUE SEISIP JBJNDIHIDAI] «
SUOI329]|02 PINj [BIUOIIA o [9m0q 9b.e| pue ||ews ‘YdeLIO)s [BLLION e
INNLNFNO 8 AYILNISAIN ‘ALIAVD TVANOLINIA 34N.1 3AILSIDIA MOTIOH

3jeq ainjeubis Jaures ajeq ainmjeubis Jaures)
:buimoj|oj ay3 33 asoubeip [wio)13d 03 Juazadwod aq o) :buimojjoy ay3 33 asoubelp [wio}13d 03 Jualadwod aq o)

Z [2na1 paainbae aq 03 s|pjs/sapualadwo)

Jaulel) EENEATE

133HS INJINSSISSY ADNILIdINOD DNINIVYEL ANNOSYILIN TYIIDOTOYILNIOYLSYD G XIANIddVY

Ultraschall 2005; 26



1s1bojouose.nn 11adxa a10W B 0] 13§31 03 UIYM MOUY| «

sasseul [e2160]029eUAD pue $31IBAO pUB SNIAIN [BLLIOU o

S3SSELU JIAI| PUB JIA]| [BWIOU

wsAinaue Jljloe pue ejloe jewou

uied |e10135 «

sasseu |po.ds a|qedjed

sew diqnd-eidns «

U013234ul }2B13 A1BULIN JUSLINJAL o

swoldwiAs 10en Aseunn jsmoj

aun|iej [eual «

SSeW ulo| «
310 |eual/uted Ulo| «

elinjewsey o

y3m Bupjuasasd syuaried Jo JUIISSISSE SY3 Ul PUNOSEIIN IS o

|elauan

swa|qo.d Aiojewiwepyul/uoisiol ajenualayip djay o3 19jddoq asn «

saplwApipida pue $3359] Ul sabueyd Alojewiwepyu

sinowny e

suol3ediyId|ed Jejndi3saj-eljul pue [BJ0Id3S-eljul

S9|90J0D1IBA »

3542 |ewApipids «

SJueLIBA [ELLIOU UOWIWOD pue >E0umr_m Jluosenn «

mmcm_n_ Juslayjlp uluoljeulwiexs punosesjn «

(s3s1b0j01N 104) WINJOIDS

ajeq aunjeubis saules) ajeq ainjeubis saules)
:buimojjoj ay3 asoubelp [wiioyiad 03 Juazadwod aq oy

L [on91 paainboe aq 03 sjpjs/sapualadwo)

punose.n o3 uonejas ut Abojoyieq «

>C._Oumr_m Jluoselj|n pue [eUOI]I3S e

UOHRNSIUIWPY
ajeq ainjeubis taures) ajeq aunjeubis saures)
L [9A91 - aseq abpajmou| 310D

Jauel)

Ultraschall 2005; 26

(saun@pinb jeuorzeu uo buipuadap/jeuonido) Asdoiq d1e3soud |e3dal-suesy «
UoIS3| [BJ0) [BLLIOUQE »

awnjoadieysold e

punose|n [e3331-suel) o

SJUBLIEA [ELLLIOU UOWLILLIOD PUB AWOJBUE JIUOSEI|N o
(s3s1bojoun 10y) @3e3S044

539[2119391N ssasse 01 Jajddo@ 1nojod 3sn »

1INdjed «

sinowiny «

B|NDILISAIP o

SUWN|OA J9PPE(q «

SJUBLIBA [BULLIOU UOWLLIOD PUB AWOJBUR JIUOSEIYN o
saue|d JURI3YIP Ul UOIJBUILIEXS PUNOSEIYN o

13ppe|g

euiouqe [eudl-1ad «

uolsua1sadAy JejndseA-0Udl «

9seas|p [ewAypualed |eual «

SaU0IS o

SInowiny «

51540 xa|dwod «

s3sAd ajdwis

uolele|ip waysAs buiida|jod «

Ajjewiou wouy uonelieA pue yibua| jeual «
SJUBLIBA [BULLIOU UOWILLIOD PUB AWOJBUR JIUOSEI}N o

mmcm_n_ Jualayjip uluoijeulwexs punoseijn «

sAaupny|

:buimojjoj ay3 asoubeip [wiiojiad 031 j3uajadwod aq op

sanbjuyaay punosenin «
§|0J3u0d punosel3|n jo mm:\co_umu:wE_._._umc_ edljdeld o

Abojouyday pue sai1sAyd «

Jauel)

133HS INJINSSIASSV ADNILIdINOD ONINIVHL ANNOSYHLTN TVIID0710dN-OdHd3AN 9 XIAN3IddV



siAf2d/ualiopqe 3y ul 31aYMas| sanijeuiouqe asiubodal «

saipms 19|ddoq wioyad «

Asdoiq a3e3soud p3dau-suely «

uolIasul J1239y3ed Jappe|q diqndeidns «

Awojsoiydau «

Asdoiq |eual «

abeuleip ssadsqe «

uopelidse 3540 «

W09

Abojoyied 1oe13 A1eunn e asiuboday
ajeq ainjeubis saules)

:buimojjoj ay3 asoubeip[wioyiad 03 Jusjadwod aq og
Z [2A91 paainboe aq 03 s|»js/sapualadwo)

Jauel) EENEATE

133HS LINJINSSISSY AONTLIdINOD ONINIVHL ANNOSVHLIN TvIIODO0TOdN-OdHdAN 9 XIAN3IddV

Ultraschall 2005; 26



paJinbau

41 321Ape 119dx3 a10W 10§ 3jse pue suolieyiwl| [euosiad asiuboday «

Buibewjsealq 03

2dueAd|a. s) pue punosenn sojddoq jo s|dipunid ay3 pueisiopun

Juawabeuew Jayny
10} UOIIEPUAWIWLIOIAI PUB UOISN|PU0) ‘sisoubelp |erjualap ‘buipelb

y3m sbuipuiy punoseu3jn ay3 J0 110das pa|ie3ap e 311IM 03 3|qe 39 «

15B31q 3y} UIYIM

uolsa| o1ydesbouos e jo aduasald ay) apnjdxa AJUspyUOd 03 3|qe g «

"UOIJESII9)ORIBYD UOISI| 10} BLI9YD Y3 Buisiubodal ur juszadwod ag «

sadueleadde punosel3n pue

s1ydesbowwew jo aduedyubis pue ASusapuadaplalul 9y3 JO 21EME 3

punoseljjn

15B3.q JO SUOIIE}ILLI| PUE SISSIUYEIM ‘SUIBURIIS U3 pUelISIapUN o

ssa20.d Juawissasse 9|dL ay3 Ul

punose}|n Jo aduelsodwii 3y} pue 104 SUOIEDIPUI Y3 PUBRISIIPUN o

e||Ixe pue 3sealq jo Awojeue |ewlou asjubodal 03 3|qe ag »

ajeq

B||IXe pue 3sealq dy3 O UOIJeUIWIeXa punosel3jn ybnoloyl e wiioyad «
ainjeubis Jaulel)
:paJinboe aq 03 s||js/sapualzadwo)

Jaulel)

Ultraschall 2005; 26

Buriieds ‘sisoldau 3y ‘sabueyd Adesayjolpel
‘sewiolewaey ‘sewolas ‘saoueleadde anijesado-sod aje| pue Ajiea

‘syuejdwi 3sealq buipnpui ¢ 3sealq ay3 ui sabueyd sjusbolie| «

uoljeuwlo} ssadxsqe

pue uoidaju; buipnjpul 35e31q 3y3 Ul SUOIIIPUOD A10JBLULLIBU| o

‘sapou ydwiA| Asejjixe jo saoueleadde [ewiouge pue [BULION e

sewouited

13430 pue Alojewweyjul ‘1ejnqo ‘|e3dnp buipnpui A>ueubijew isealq o

1eds |eiped ‘sewo||ided 3onp Buipnppul sa13IjELLIOUGE 31EUILLISISPY] o

seuloliewey ‘sisoldau Je) ‘sewiojewlsey hmmrr_On___ .mmEOQ__

-0Uape0Iql} ‘seuwouapeo.ql 4s3sAd buipnppul suoipuod isealq ubiuag «

punoseut3|n 03 uoiea. ur Abojoyied «

uoIIedIpaW ‘snje3s |euoluloy ‘uolie3de| pue Adueubaid

‘abe ym pajeposse saoueleadde punosesyn ur sabueyd ay

*Jsea1q 3Y3 YUm

pa3jeldosse saljewoue |eyuawidojanaap pue |esibojoisAyd ‘|esiwoleuy «

*JSB3.q 3|EW PUB 3|BLIS} JO AWIOJRUY |BLLION e

Awojeue punosel}|n pue [BUOIIAS o

UOIIRAISIUILIPY o

sanbjuyaa) punosesn «

UOI3RIUSWINIISU| pUe SJISAUJ o

9jeq 3.neubis Bulel)

| |[9n97 @seg abpajwouy| 210D
EENEATE

133HS INFINSSISSY ADNILIdINOD DNINIVYIL ANNOSYILIN LSV £ XIANIddVY



‘sjusbe 3se13u03 JejndseAeUl JO 3sn 3y pue s3|ddog
Buipnpul 5/ 1seasq ul suswidojaAap ansind pue Jo 91eMe 3 O]

'S|9A9] [[B 3B S/N YOI O] o

‘U421e9Sa110NpUOD O] »

Asdoiq jsealq pajsisse WNNDBA Y3IM Jel|ILUe) 3q pUB PURISISPUN Of o

"Z pue | [9A3] 3e siauoijiideld asia1adns pue J0juaW 03 3|qe 3G Of o

*SUOIJRUIWEX punose.}n xajdwod aiow
e1Iapun pue siauoniideld Z [9A3] pue | [9A9] wouy s|eliajRl 3dadde of .
sa|dpund jeijuassy

9ajeq aJnjeubis aulely

£ oA

siauoiyoeld | [9A3] Woy S|ellayal 3daddy e

"Adessyjowayd juean(pe-oau

03.01d uoII9sUl 10D 10 J31ew papInb punoses}|n WoLR «

*sanbiuyda} uoiasul alim pue bupjiew upjs

y1oq buisn ‘Appaijesado-aid suonesijedo| papinb punose.yn Wioad «

‘uopjelidse ssadsqe 3sealq papinb punosel}|n WO «

‘Abojozed pue buibew 03 syjnsal

40 uoneR.LI0d yum Asdoiq 2103 papinb punosen wioylad A||nyssaddns e

"SUO[JBIILLI| PUE S9SN S} JO d1BME 3q pue anbiuyda)
33 UMM Jeljitliey 3q pjNOYSs JUapN3s aY3 Uyl HUN 3y3 UlyHm ainpadold
plepueis jou sl N4 4| “Abojoyied pue buibew 03 s3nsau Jo uoijeR.1I0d
yam saiijewtouqe uo Abojo3Ad uoielidse 3|paau Ul WO e
sajdpunid jeijuass3

?jeq ainjeubis saulely
:patinboe aq 03 s||pjs/sapuazadwo)
*syjuow g 3sed| e 10y (yaMm Jad sased g Ised| 3e) dj@am 1ad uoissas d1ulpd buuueds | Jo wnwiuw e SaAjoAul Sy L
*Z |2A97 03 ssalboad Aews si1suonnpdeld | [9na7 3e A>uazadwod buiydeal 18y
[4CLC)
EETLATE daulel)

133HS INJINSSISSY ADNILIINOD DNINIVIL ANNOSYYLIN 1SVIYE -£ XIANIddVY

Ultraschall 2005; 26



Ultraschall 2005; 26

Xn|ja1 93e20| pue asoubelp o

1AQ |eayjdod-o10wiay a3nde asiubodal «

uonejuawbne pue uoissaiduwiod wioyiad «

sulaA |eajlidod 03 Jel|l [PUISIXD UBDS »

15160|0u0se.3|N 119dX3 210W B 0] 19)31 0 USYM MOU)| « SJUBLIBA UOWILIOD pue AWojeue [ewiou 3siubodal «
[[AENED) suian doap |esaydiiad
pasinboe sapuajadwod 1ay1o « SUOIIUAAIRIU] UOWWOD 3siubodal «
sisouals pue anbe|d ‘uoisnppdo ‘“Aduazed asiubodal « SISOU]S %0G 21e1UAIRYIp pue asiubodal «
SJUBLIBA UOWLLIOD pue Awojeue ewlou asiubodal « wsAInaue pue uoisnpdo ‘Aouajed asiubodal «
S|9SSOA |elURIORIIXT sal9.e [eayidod 03 Jejjl [PUISIXD UBDS «
wsAInaue d1310e 3zis pue asiubodal « SJUBLIBA UOWILWOD pue Awojeue [ewlou asiubodal «
£1I0B JO UOISN|220 pue Adualed asiubodal « s)jeab pue sanay.e [esaydiad
punoselnjn [eulwopqy 9|bue 19jddo@ pue Juswiainseaw AJD0[A «
siojeloylad ‘@duazadwodul ‘xnjya1 asoubelp sisjeue |e13dads pue moj} IN0j0d «
suonoun(|eayjdod-ousydes pue elowsy-ouaydes AJauap! « 9IS pue DUBISIP JO sjuaINseaw Jadied «
SJUBLIBA UOWIWOD pue Awojeue [ewiou 3siubodal « salnssaid |ejusawbas pue sojddoq pjay-puey pnd
suaA |epysadns jesaydiag sa|dpulld |erjuassy
ajeq aumeubis Jaues) ajeq ainjeubis taujelp
:buimojjoj ay3 asoubeip[uiiojiad 03 jusjadwod aq op :buimojjoj ay3 asoubejp[wioyiad 03 Juszadwod aq oy

L [9A37 - paJinboe 3q 03 s pjs/sapualadwo)

punose.3|n 03 uoiea. ui Abojoyied «

Awojeue dJUOSEI}N pUB [BUOI}IDS o

UOIIRLISIUILIPY o

sanbjuyaa) punosesyn «

S|0J3u0d punosedlyjn jo mm:\co_umucmrz:\_um:_ |es13oeld e

ABojouydal pue so1sAyq
a1eq aunjeubis saulesp
L [9n91 @seg abpajwouy| 810D

Jauely Jaulel|

133HS INJINSSISSY ADNILIINOD DNINIVIL ANNOSYYLIN ¥VINISVA :8 XIANIddY



S[25S9A JBI|I pUe |eujwopqe Jofew Jo UOISN|I20 pue

sisouals ‘Aouaied ‘uonele|ip |eWSAINDUE ‘SJUBLIBA [BULIOU o

9dA3 anbe|d pue sisoua)s p1jo.ed jo saa.1bap apesb «

S|9SSIA |BIQ1IIA pUR

P130.B2 Y3 Ul [B3]S PUB MO|4 3SJIARI SISOUIIS ‘UOISN|II0 ‘Adualed o

SUISA PUE S31191JE 1BU|N PUE [BIPRI 0 UBIARIGNS WO JUSLISSISSE o 19|ddoq |eluesdsuel] «
SUI9A pue s9LI93Ie  |epad 03 JBI|l WO JUSLLISSISSE o sulaA |e11adns pue dasp |esaydiiad
:buimojjoy ay3 asoubeip[wioyiad 03 Jusladwod aq o) s3jeub pue sauyie [eiaydiiad e

ajeq aumeubis pues) ajeq aineubis saujelp
Z 19A97 - paainboe aq 03 s|pjs/sapuajadio) Z 19A91 aseg abpajmouy) a10)
REVATE d9ulel]

133HS INJINSSISSY ADNILIJINOD DNINIVIL ANNOSYILIN ¥VINDSVA 8 XIANIddY

Ultraschall 2005; 26



	efsumb.org
	EFSUMB1-06.fm




