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resource centre remains active. Ultrasound is a widely implemented imaging modality in
rheumatology practice that implies a great interaction between patient and professional. The
COVID-19 pandemic requires a change in our clinical practice, through the adoption of new
strategies that allow comprehensive care for our patients, guaranteeing the safety of both patients
and healthcare professionals.

Our objective was to develop practical recommendations, agreed among a panel of experts, on the
use and safety of rheumatological ultrasound during the COVID-19 pandemic.

We performed a narrative review of the available literature. Based on the literature review, we
produced preliminary recommendations that were subsequently agreed among a panel of experts
using the Delphi methodology with a 1–5 Likert scale. Agreement for each recommendation was
considered if 75% of the panel members scored the item ≥4 on the Likert scale.

5 overarching principles and 28 recommendations were issued and agreed among the panel.
Group consensus was achieved in 100% of items.

The document provides useful information about preventive measures in the practice of ultrasound
in rheumatology in times of a COVID-19 pandemic based on the experience and literature available
to date.

La ecografía es una técnica de amplia implantación en reumatología que implica una gran
interacción entre paciente y profesional. La pandemia COVID-19 hace necesario un cambio en
nuestra práctica clínica, mediante estrategias que permitan la asistencia integral de nuestros
pacientes, garantizando la seguridad tanto de los pacientes como de los profesionales sanitarios.

Desarrollar unas recomendaciones prácticas, consensuadas entre un panel de expertos, sobre el
uso y seguridad de la ecografía reumatológica durante la pandemia COVID-19.

Analizando la literatura disponible se realizaron unas recomendaciones preliminares,
posteriormente consensuadas con un panel de expertos mediante el método Delphi con una escala
Likert 1–5.

Se elaboraron y consensuaron por el panel 5 principios fundamentales y 28 recomendaciones. El
consenso del grupo se logró en el 100% de ítems (acuerdo para cada recomendación ≥4 en escala
de Likert del 75% de componentes del panel).

El documento proporciona información de utilidad acerca de medidas preventivas en la práctica de
ecografía en reumatología en tiempos de pandemia COVID-19 de acuerdo a la experiencia y
literatura disponible hasta el momento.

Since its emergence in December 2019, the COVID-19 epidemic, caused by the new SARS-CoV-2
coronavirus, rapidly spread to become a global pandemic. 1 This exceptional situation calls for a
change in our daily clinical practice towards new comprehensive care strategies, to ensure the
safety of patients and healthcare professionals. 2

Ultrasound, an imaging modality widely used in rheumatology practice, is a technique in which
there is high interaction between doctor and patient. This is a great advantage as it allows real-time
visualisation of the structure to be explored and interactive dialogue with the patient. However,
during the COVID-19 pandemic, this positive healthcare aspect of ultrasound has become a
potential risk factor for the transmission of infection. In a study by Wang et al. conducted in Wuhan,
the epicentre of the pandemic, the rate of COVID-19 infection in sonographers was approximately
3.4%, considerably higher than the overall infection rate among healthcare workers (2.2%) of any
specialty. 2 , 3 Therefore, special recommendations to ensure safety during this examination are
essential. Specific recommendations and guidelines have already been published to reduce the risk



of exposure of radiology staff involved in the diagnosis of patients with COVID-19 in other areas,
such as CT and plain radiology. 4 , 5

The Spanish Society of Rheumatology (SER) recently published a positioning paper on the
operation and re-establishing of rheumatology service activity in light of COVID-19, 6 setting out
general and specific safety measures for patients and professionals. Although ultrasound is
practiced widely in most rheumatology departments in Spain, it is only mentioned in
recommendation 6, with a 71% level of agreement, which states: “ If specific techniques
(arthrocentesis, infiltration, ultrasound, capillaroscopy) need to be performed, an FFP2 type mask,
facial protection (goggles or face shield) and body protection with scrubs, gloves and closed
footwear must be worn ”. However, they provide no specific recommendations for patients and
professionals for performing ultrasounds, nor information on disinfecting ultrasound equipment.

To develop practical recommendations, agreed by a panel of experts, on the use and safety of
rheumatological ultrasound during the COVID-19 pandemic.

The methodology of this work comprised the following consecutive phases: - Selection by the
scientific coordinators (EN, LM) and the Internal Affairs Committee of the SER of a panel of 14
specialists in rheumatology, radiology and technology, experts, and users of ultrasound of the
locomotor system and with geographical distribution in Spain.

Narrative literature review (JMC, FMFH).

A literature review was carried out in PubMed and Embase up to 1/6/2020 using the keywords
“ultrasound OR echography OR sonography” AND “viral infection OR viral transmission OR SARS
OR coronavirus” AND “security measures OR risk assessment OR security”, and their respective
synonyms in MeSH and free terms, and excluding other viral infections (hepatitis, CMV,
papillomavirus). We also searched for information on websites for recommendations or guidelines
from the main national and international Scientific Societies of Radiology and Ultrasound on mode
of action and safety during the COVID-19 pandemic, as well as the recommendations of the main
commercial ultrasound companies on the use and maintenance of the ultrasound scanner and its
elements to avoid transmitting infections without damaging the equipment. - Distribution of the
results of the narrative literature search among the panel members, working in pairs, who were
assigned a section of the project content.

The sections were as follows: (A) Overarching principles; (B) Indication for rheumatological
ultrasound during the COVID-19 pandemic; (C) Screening, patient referral and patient flow; (D)
Patient reception and preparation; (E) Performance of ultrasound and protective measures for
patients and healthcare professionals; (F) Protection, cleaning, and disinfection of ultrasound
equipment; (G) Ultrasound-guided interventions. - Development of the preliminary
recommendations by the panel.

Supervision of the preliminary recommendations by the scientific and methodological coordinators.

Proposal for agreement of the resulting recommendations to all panel members using the Delphi
method, applied telematically, with the necessary rounds to reach consensus of the group, after
reformulating or reconsidering each recommendation in the event of disagreement. Panel
consensus was considered when 75% of the panel members scored their agreement with each
recommendation ≥4 on a Likert scale of 1–5 (1. strongly disagree; 2. strongly disagree; 3. neither
agree nor disagree; 4. strongly agree; 5. strongly agree).

There are no publications to date that establish specific safety recommendations for the use of
ultrasound in rheumatology during the COVID-19 pandemic. Therefore, information related to this
field was extracted from recommendations of national or international societies of ultrasound and
radiology, for the most part.



We analysed 30 references that fully or partially met the objectives of the review, as well as their
literature citations. With the results obtained 3 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 ,
19 , 20 , 21 , 22 , 23 , 24 , 25 a narrative document on safety in the use of ultrasound was drafted
and presented to the expert panel for discussion and consensus.

All the panel members answered the two rounds of the Delphi questionnaire. Five overarching
principles and 28 recommendations were developed and agreed upon by the panel, as shown in
the respective tables in Table 1 . Panel consensus was achieved with only one Delphi round.
However, there was strong disagreement on two recommendations by some members of the panel,
which were therefore reformulated and resubmitted for agreement, together with those originally
agreed by the group using a Likert scale of 1–5 and a simple vote between the two, in a second
Delphi round; the versions of the two recommendations that were agreed by the panel and, if both
alternatives were agreed, the version that received the most votes from the panel members, were
chosen as the final recommendations. Table 1 Overarching principles and safety recommendations
on the use of ultrasound in rheumatology during the COVID-19 pandemic.

These recommendations refer to preventive measures during the COVID-19 pandemic when using
ultrasound, a technique widely used in rheumatology practice. However, they could apply to other
rheumatological techniques where there is close contact with the patient and a vehicle of
transmission (gel or oil) is used, as in the case of capillaroscopy or where there is the possibility of
contact with biological fluids (arthrocentesis or infiltrations, not necessarily ultrasound guided).
These recommendations should be adaptable and dynamic depending on the circumstances of the
setting and course of the pandemic, prioritising the maximum protection of patient and professional
to ensure the optimum quality of the test. Each health service and teaching department could
consider adapting their ultrasound teaching, which is so important for our rheumatological society
and necessarily affected in the interest of safety, to the epidemiological circumstances of the
pandemic.

This document provides useful information on preventive measures in rheumatology ultrasound
practice during the COVID-19 pandemic based on the experience and literature available to date.
The COVID-19 pandemic poses a challenge in our routine rheumatological ultrasound practice.
With a high level of agreement, the panel of experts proposed recommendations that, adapted to
the availability of resources, will help in the safe planning and performing of necessary ultrasound
examinations for patients and professionals, and minimise the risk of transmission of infection
without undermining the diagnostic quality of the test.
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