The EULAR points to consider for health professionals undertaking musculoskeletal
ultrasound for rheumatic and musculoskeletal diseases

Corresponding author: Dr Heidi J Siddle
Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds
Chapel Allerton Hospital, Chapeltown Road, Leeds, LS7 4SA
T 0113 3924883; F 0113 3924991; h.siddle@leeds.ac.uk
Heidi J. Siddle1, 2, Peter Mandl3, Daniel Aletaha3, Thea P. Vliet Vlieland4, Marina Backhaus5,
Patricia Cornell6, Maria-Antonietta D’Agostino1, 7, Karen Ellegaard8, Annamaria Iagnocco9,
Bente Jakobsen10, Tiina Jasinski11, Nina H. Kildal12, Michaela Lehner3, Ingrid Möller13,
Gabriela M. Supp3, Philip O'Connor2, 14, Anthony C. Redmond1, 2, Esperanza Naredo15,
Richard J. Wakefield1, 2
1Leeds

Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, United Kingdom, 2
NIHR Leeds Musculoskeletal Biomedical Research Unit, Leeds, UK, 3Division of Rheumatology, Medical
University of Vienna, Vienna, Austria, 4Department of Orthopaedics, Rehabilitation and Physical Therapy,
Leiden University Medical Centre, Leiden, Netherlands, 5Department of Internal Medicine, Rheumatology
and
Clinical Immunology, Academic Hospital of the Charité Berlin, Berlin, Germany, 6Rheumatology, Poole
Hospital NHS Foundation Trust, Poole, United Kingdom, 7Laboratoire d’Excellence INFLAMEX, VersaillesSaint-Quentin University, Saint-Quentin en Yvelines, France, 8The Parker Institute, Copenhagen University
Hospital Bispebjerg-Frederiksberg,
Copenhagen, Denmark, 9Rheumatology Unit - Dipartimento di Medicina Interna e Specialità Mediche,
Sapienza Università di Roma , Rome, Italy, 10National Advisory Unit on Pregnancy and Rheumatic Diseases
, St. Olavs Hospital, Trondheim, Norway, 11Patient Research Partner, Estonian Rheumatism Association,
Tallinn, Estonia, 12Faculty of Health and Social Science, Norwegian University of Science and Technology,
Trondheim, Norway, 13Instituto Poal de Reumatologia , Barcelona, Spain, 14Department of Radiology, Leeds
Teaching Hospitals NHS Trust, Leeds, United Kingdom, 15Department of Rheumatology, Hospital GU
Gregorio Marañón, Madrid, Spain
Key words: health professionals, musculoskeletal ultrasound, rheumatic and musculoskeletal diseases

1
EULAR Secretariat | Seestrasse 240 | 8802 Kilchberg | Switzerland
T: +41 44 716 30 30 | F: +41 44 716 30 39
eular@eular.org | www.eular.org

ABSTRACT
Objectives
A European League Against Rheumatism (EULAR) task force was established to reach a consensus on the
role and education and training needs of non-medical health professionals undertaking musculoskeletal
ultrasound for the management of people with rheumatic and musculoskeletal diseases (RMDs).
Methods
An expert multidisciplinary task force, representing 10 European countries, defined the aims and formulated
fourteen research questions to guide a comprehensive systematic search of the literature (SLR). The results
of the SLR were discussed and supported the formulation and consensus of points to consider and a
research agenda. The points to consider were categorised according to level and strength of evidence (A to
D) and task force members rated their level of agreement (0-10) for each point to consider.
Results
Based on the SLR and expert consensus seven points to consider were formulated encompassing the role
and scope of health professionals using musculoskeletal ultrasound, including the application, feasibility and
added value in daily practice, and the training and competency required by health professionals. The
strength of the points to consider was D based on the category of evidence (3-4). A high level of agreement
(range 9.0-9.7) was reached by the task force members. Additionally, the task force agreed upon seven
topics for the future research agenda.
Conclusion
The seven points to consider are intended to support the education and training needs for health
professionals using musculoskeletal ultrasound to improve the management of people with RMDs across
Europe, in conjunction with local and national regulations.

INTRODUCTION
Musculoskeletal ultrasound has evolved into an important method for identifying musculoskeletal
abnormalities, confirming the diagnosis in patients with suspected inflammatory arthritis, monitoring disease
activity and therapeutic response, influencing clinical decision making and guiding interventions (1-7). The
role of the non-medical health professional has advanced with many health professionals undertaking
training and using musculoskeletal ultrasound to extend their scope of practice. Health professionals are
performing ultrasound scans to support their clinical diagnosis, enhance treatment strategies and guide
interventions for complex patients to improve the patient pathway in rheumatology. As well as undertaking
training to develop their own skills, health professionals with clinical expertise, extensive knowledge of
anatomy and experience using ultrasound, are also providing training for other health professionals and
medical clinicians in musculoskeletal ultrasound.
As previously described among rheumatologists (8, 9), the use of musculoskeletal ultrasound and the
training undertaken by health professionals, varies significantly between different professional groups and
across Europe. Guidelines to support training for rheumatologists have been formulated (10) but currently
there are no recommendations to support the education and training needs of non-medical health
professionals using musculoskeletal ultrasound.
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METHODS
The European League Against Rheumatism (EULAR) standardised operating procedures for the elaboration,
evaluation, dissemination and implementation of points to consider endorsed by EULAR were followed (11).
EULAR acknowledges that health professionals within rheumatology include a wide range of professions, of
which the availability, definition, training and scope of practice may vary among countries. Moreover,
regulatory and legal issues related to their training and practice may differ. Within EULAR, health
professionals are considered to be those professionals involved in the care of musculoskeletal and related
conditions, who are not medical practitioners but are eligible to be members of the organisation through
which a country has become a EULAR health professional member.
The task force
The multidisciplinary task force comprised 18 clinical and academic experts representing ten European
countries (Austria, Denmark, Estonia, France, Germany, Italy, the Netherlands, Norway, Spain, and the
United Kingdom) and included rheumatologists, nurses, physiotherapists, an epidemiologist, methodologist,
radiologist, radiographer and podiatrist, as well as people with rheumatic and musculoskeletal diseases
(RMDs). The objectives were to formulate key questions to guide the systematic literature review (SLR),
identify and critically appraise the evidence, and generate points to consider based on a combination of
research-based evidence and expert consensus approach.
At the initial task force meeting members proposed key questions relating to the role of health professionals
in the ultrasound assessment of RMDs, as well as the ultrasound training and competency requirements for
health professionals using ultrasound for the management of RMDs. Fourteen research questions (Q1-Q14)
were formulated to guide the SLR (see online supplementary file 1).
Systematic literature review
An extensive systematic literature search using MEDLINE, Embase Classic+Embase, EBM Reviews Cochrane Database of Systematic Reviews, and AMED (Allied and Complementary Medicine) databases via
Ovid from inception to November 2015 (search strategy details are provided in the online supplementary file
2) was carried out to identify publications on the role of health professionals using musculoskeletal
ultrasound, their competency requirements and training undertaken. In anticipation of the relative scarcity of
available publications, no limitations regarding study type, research design or language were applied. In
addition to peer-reviewed publications, conference abstracts from international conferences (i.e. British
Society for Rheumatology Conference and EULAR Congress) and other sources (i.e. training curricula and
non-peer reviewed scientific publications) were also identified. Additional articles obtained through hand
searching were included and task force members were asked to review the final list of included papers
before the second meeting and suggest articles and abstracts that had not been included. All abstracts were
read by two reviewers (HJS and RJW) and selected full-text articles and abstracts (when full-text articles
were not available) were also reviewed by a third person (MADA).
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Developing the points to consider
During the second task force meeting the results of the SLR were presented to the task force members to
initiate discussions and develop the points to consider for health professionals undertaking musculoskeletal
ultrasound for the management of people with RMDs. In order to address the 14 research questions (Q1Q14: online supplementary file 1), the task force members used any available evidence and, when lacking,
addressed the respective questions using their expertise and a consensus approach to formulate seven
points to consider. For each point to consider the category of evidence (1A highest to 4 lowest) and the
strength of the statement (A highest to D lowest) defined in the EULAR standard operating procedures (11)
was presented to the task force members, who were asked to independently indicate their level of agreement
after the second meeting. The perceived level of agreement was recorded on a 0-10 visual analogue scale
(VAS; 0 = not recommended at all, 10 = fully recommended) and reflected the research evidence and their
clinical expertise.
A future research agenda was agreed upon based on the results of the literature review.

RESULTS
A total of 226 records were identified in the searches. After duplicates were removed the records were
independently screened, and 57 were finally obtained and read. The reviewers identified 21 abstracts that
were potentially eligible for inclusion; however there were nine that were only available in conference
abstract form. During review of the full-text articles four were excluded because the sonographer was not a
health professional or their profession could not be determined. Hence, a total of nine full-text articles and
eight conference abstracts were included in the final review. A flow chart of the SLR is provided Figure 1.
Points to consider
An overarching principle and seven points to consider were formulated (Table 1). Two points covered the
role and scope of health professionals using musculoskeletal ultrasound and one point addressed the
application and feasibility in daily practice. Three points to consider focused on the training and competency
required by health professionals and the final point addressed the added value in daily practice. The strength
of all points to consider was D based on the category of evidence (3-4). A high level of agreement (range
9.0-9.7) was achieved between task force members. The task force agreed upon seven topics for the future
research agenda.
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Table 1. Points to consider for health professionals undertaking musculoskeletal ultrasound for
rheumatic and musculoskeletal diseases
Overarching principle
All health professionals may use musculoskeletal ultrasound, following appropriate training, within their scope of clinical
practice and professional background.
Category of
Strength of
Level of agreement
Points to consider
evidence
statement
mean (95% CI)
Role and scope
1. Health professionals may use ultrasound to detect
3-4
D
9.2 (8.8 to 9.7)
musculoskeletal abnormalities and contribute to clinical
decision-making.
2. Health professionals may use musculoskeletal
3-4
D
9.3 (8.7 to 9.9)
ultrasound as a tool for research including health
professional-led studies.
Training and competency
3. Health professionals must be appropriately trained and
4
D
9.7 (9.5 to 10.0)
assessed for competency in musculoskeletal ultrasound
before applying it in clinical practice.
4. The minimal competency requirements for performing
3-4
D
9.6 (9.2 to 10.0)
musculoskeletal ultrasound must be the same for all
ultrasound practitioners. Advanced training content may
be adapted according to the needs of the health
professionals.
5. Health professionals appropriately trained may teach
4
D
9.5 (9.1 to 9.9)
musculoskeletal ultrasound according to a standardised
and formalised training programme.
Application and feasibility
6. The use of musculoskeletal ultrasound by health
3-4
D
9.6 (9.4 to 9.9)
professionals must be based on levels of competency
and the individual’s role within their
institution/department, as directed by local and national
regulations.
Additional value
7. By using musculoskeletal ultrasound, health
3-4
D
9.0 (8.3 to 9.7)
professionals may improve the clinical management of
people with rheumatic and musculoskeletal diseases
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Role and scope
Point to consider 1: Health professionals may use ultrasound to detect musculoskeletal abnormalities and
contribute to clinical decision-making.
Currently there are not any studies presented in the literature that formally address the role and scope of
practice of health professionals undertaking musculoskeletal ultrasound for RMDs. Table 2 provides a
summary of studies identified in the SLR in which musculoskeletal ultrasound was performed by health
professionals, which indirectly informs the role and scope of practice being undertaken.
The descriptive studies by Bowen et al. (12) and Thoomes-de Graaf et al. (13) evaluated the inter-observer
agreement between a radiologist and podiatrist or physiotherapist respectively in the use of musculoskeletal
ultrasound.
Table 2. The role and scope of musculoskeletal ultrasound undertaken by health professionals for
people with rheumatic and musculoskeletal diseases
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Role of health professional and scope of practice

Studies (*abstract only)

Nurse
Assessment of inflamed knee joints

El Miedany & Palmer (14)

Detection of sub-clinical synovitis and erosions
Perform MSUS to monitor and assess disease activity
Nurses believe they can't, but doctors believe the nurses could
be involved in musculoskeletal sonography

Rutherford et al.* (15)
Jakobsen et al.* (16)
Loan et al.* (17)

Patients do not see a role for nurses in ultrasonography
Physical therapist and occupational therapist
Ordered diagnostic ultrasounds
Physiotherapist
Ultrasound assessment of hand osteoarthritis
Ultrasound-guided subacromial corticosteroid injection
Diagnostic ultrasound of the shoulder; detecting rotator cuff
tears

Vasile et al.* (18)
Kennedy et al.* (19) and
Passalent et al.* (20)
Brandon et al.* (21)
Roddy et al. (22)
Thoomes-de Graaf et al.
(13)

Point of care ultrasonography for the assessment of acute
haemarthrosis and haemophilic arthropathy

Strike et al. (23)

MSUS assessment of the forefoot in patients with RA.
Ultrasonography is a 'gold standard' requirement and
advanced resource for a podiatry service

Bowen et al. (12, 24)
Williams et al. (25)

Ultrasound examination of foot and ankle disease and
identification of inflammation in patients with JIA

Hendry et al. (26, 27)

Podiatrist

Registered health professional
Ultrasound assessment of hands, wrists and feet in rheumatoid Bacon et al.* (28)
arthritis
MSUS: musculoskeletal ultrasound; RA: rheumatoid arthritis; JIA: juvenile idiopathic arthritis
Point to consider 2: Health professionals may use musculoskeletal ultrasound as a tool for research including
health professional-led studies.
Seven studies have described the use of musculoskeletal ultrasound by health professionals as an outcome
measure in research studies. Hendry et al. (27) report the findings from an exploratory randomised controlled
trial in which musculoskeletal ultrasound is performed by an experienced podiatrist as a secondary outcome
measure. However, musculoskeletal ultrasound was an outcome measure used in both arms of the study;
hence the evidence only provides a description of the role of the podiatrist and not as a comparator with
another imaging modality or health professional. Roddy et al. (22) also describe the role of physiotherapists
using musculoskeletal ultrasound in the study protocol for a randomised controlled trial to identify an
abnormality and guide an intervention. The results will enable a comparison between ultrasound-guided
injections versus blind injections performed by physiotherapists. The remaining studies (13, 14, 21, 24, 26)
are descriptive studies, including comparative studies in which health professionals use musculoskeletal
ultrasound as part of the research protocol - these also include non-medical health professional-led studies.7
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Training and competency
Point to consider 3: Health professionals must be appropriately trained and assessed for competency in
musculoskeletal ultrasound before applying it in clinical practice.
The literature describes a combination of informal sonography training and post-graduate university courses
undertaken by non-medical health professionals. In studies where musculoskeletal ultrasound is performed
as an outcome measure, health professionals are described as being ‘trained in sonography’ with no further
information given (21, 26). There is evidence to suggest that health professionals are undertaking
sonography training by professional bodies, for example the British Society for Rheumatology (BSR) and
EULAR (12, 16), and are being supervised and mentored in practice by both rheumatologists and
radiologists (12, 14).
Descriptions of academic training programmes are given in the literature (13, 15, 22, 23, 28). Formal postgraduate courses delivered by universities and learning institutions for health professionals provide
theoretical education, together with technical and practical training during the course and after with a clinical
mentor until competency is achieved (13, 15, 16, 23, 28). Some of the courses described are specific to the
clinical speciality (15, 23, 28), the health professionals individual profession (13, 16) or the ultrasound-guided
intervention (22).
Point to consider 4: The minimal competency requirements for performing musculoskeletal ultrasound must
be the same for all ultrasound practitioners. Advanced training content may be adapted according to the
needs of the health professionals.
Information in the literature regarding the competency assessment process for health professionals using
musculoskeletal ultrasound is only available from universities in the UK and Canada (23, 28). Descriptions of
post-graduate academic training programmes in the UK indicate that rheumatologists and health
professionals are required to meet the same minimal competencies for courses accredited by the
Consortium for the Accreditation of Sonographic Education (CASE) (15, 22, 28).
Reliability studies and trial protocols indicate that rheumatologists/radiologists/rehabilitation consultants/GPs
and health professionals are required to meet the same minimal competency requirements for using
musculoskeletal ultrasound in research studies (12, 13, 15, 22).
Sonography courses provided by professional bodies, including BSR and EULAR are open to non-medical
health professionals that meet the entry requirements. Health professionals are required to meet the same
minimal competencies for BSR and EULAR courses as rheumatologists and other medical professionals
completing the courses (12, 16).
Point to consider 5: Health professionals appropriately trained may teach musculoskeletal ultrasound
according to a standardised and formalised training program.
The evidence from the literature is very weak but indicates that non-medical health professionals (specifically
sonographers) are able to teach and assess musculoskeletal ultrasound techniques. In the trial protocol
reported by Roddy et al (22) interface clinicians (including rheumatologists, rehabilitation medicine specialists
and GPs) and physiotherapists are assessed by a consultant musculoskeletal sonographer prior to
commencement of the study. Post-graduate academic training programmes in the UK (CASE accredited)
and Canada are delivered and assessed by non-medical health professionals (23).
Health professionals are eligible to undertake the EULAR Advanced Ultrasound Course, which provides
those who complete the course requirements with the competency necessary to teach musculoskeletal
ultrasound (29).
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Application and feasibility
Point to consider 6: The use of musculoskeletal ultrasound by health professionals must be based on levels
of competency and the individual’s role within their institution/department, as directed by local and national
regulations.
The training and competency requirements for non-medical health professionals have been outlined above.
In addition, the task force acknowledged that, within the multiple professional groups that are encompassed
under the umbrella of EULAR health professionals, the application and feasibility of using musculoskeletal
ultrasound must also be based on the individual professional roles, the requirements of the individual’s
institution and/or department as well as local and national regulations.
Comparative studies and clinical reports define the role of the individual health professional within their
clinical competency. Physiotherapists are using musculoskeletal ultrasound to influence clinical decision
making in the management of symptomatic hand osteoarthritis (21) and using ultrasound to assess the
shoulder and guide interventions (13, 22); podiatrists are using ultrasound to assess the foot and ankle (12,
24, 26, 27), and nurses are using ultrasound to monitor and assess disease activity (16). Rheumatology
departments have recognised the need to provide focused academic training courses, which include
diagnosing subclinical synovitis in the hands, wrists and feet only, and can be undertaken by nurses and
other health non-medical professionals (15, 28).
Additional value
Point to consider 7: By using musculoskeletal ultrasound, health professionals may improve the clinical
management of people with rheumatic and musculoskeletal diseases.
The lack of literature to support health professionals using musculoskeletal ultrasound equates to limited
evidence of the benefit to people with rheumatic and musculoskeletal diseases. Descriptive studies, which
compare the use of musculoskeletal ultrasound by non-medical health professionals to clinical examination,
indicate the potential to improve the detection of subclinical disease and clinical decision-making with the use
of musculoskeletal ultrasound by health professionals (21, 26).
The authors of a clinical study provide a summary of patient’s feedback following the use of ultrasoundguided injections by a rheumatology nurse (14); however all procedures were carried out under the
supervision of a rheumatologist and no comparisons were made between the role of the rheumatologists and
the nurse.
Regional guidelines developed in the UK recommend the use of ultrasonography in ‘gold standard’ podiatry
services for the management of foot health problems associated with rheumatoid arthritis (25). ‘One stop
clinics’, which include nurses utilising ultrasound for the management of new patients with inflammatory
arthritis offer the potential for rapid diagnosis and management, whilst reducing the delay and costs caused
by follow-up and further investigations (15).
Future research agenda
The EULAR Task Force identifed the most important topics for future research (Table 3) based on the limited
evidence available and current clinical practice of non-medical health professionals. Future research is
intended to increase the level of evidence to support the use of musculoskeltal ultrasound by health
professionals.
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Table 3. Future research agenda
1. To determine the musculoskeletal ultrasound training needs of European League Against
Rheumatism (EULAR) health professionals and how they intend to use ultrasound.
2. To develop a structured EULAR advanced musculoskeletal ultrasound training programme
specific to the needs of health professionals.
3. To determine the provision of mentorship that health professionals will require to support their
training needs in musculoskeletal ultrasound.
4. To understand the impact of health professionals performing musculoskeletal ultrasound on the
care of people with rheumatic and musculoskeletal diseases.
5. To determine the cost effectiveness of models of care in which health professionals are using
musculoskeletal ultrasound.
6. To determine and standardise the minimum requirements for reporting musculoskeletal
ultrasound examinations performed by health professionals.
7. To evaluate the influence of the EULAR points to consider on the use of musculoskeletal
ultrasound by health professionals.

DISCUSSION
These are the first points to consider produced by a EULAR task force for non-medical health professionals
using musculoskeletal ultrasound for the management of people with RMDs.
The task force acknowledge that there is minimal evidence to support the seven points to consider, which
therefore were developed using a combination of research-based evidence and expert consensus approach.
The majority of evidence has been published in recent years (2012-2015) and with approximately half in
abstract form only. The use of musculoskeletal ultrasound by health professionals in both clinical practice
and research is increasing in popularity, hence these points to consider are timely and it is envisaged that
they will need to be revisited in the near future when new evidence becomes available, in accordance with
the EULAR standardised operating procedures (11).
In summary, the seven points to consider are intended to support the education and training needs for nonmedical health professionals using musculoskeletal ultrasound to improve the management of people with
RMDs across Europe. It is important to note that these points to consider should be used in conjunction with
local and national regulations. The role and scope of ultrasound practice does not differ significantly from that
undertaken by rheumatologists and therefore the training and competency levels should be the same for all
medical and non-medical health professionals using musculoskeletal ultrasound in their clinical practice and
for the purposes of undertaking research.
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FIGURE LEGENDS
Figure 1: Flow chart of the systematic literature review.
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