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Abstract
Background: Although critical care ultrasound (CCUS) in the Intensive Care Unit has been increasing exponentially
for diagnostic and therapeutic purposes, the lack of a uniform formal training structure and programme has posed
the question of whether scans have been appropriately performed or reported, and whether there exists proper
clinical governance to ensure a high standard of care.
Methods: An online survey was sent to the representatives of various national intensive care societies via the European Society of Intensive Care Medicine CoBaTrICE committee. A comparison between 5 worldwide accreditation
programmes was also made.
Results: Twenty-seven out of 42 countries replied our survey. Five countries had a nationally accredited programme
in ICM Echocardiography while six were in the process of developing one. Three countries had a CCUS-accredited
programme. Most had local programmes. Transthoracic echocardiography, lung and vascular ultrasound were considered essential. Although CCUS training programmes should incorporate a combination of theoretical and practical
teaching, it is not clear which is the best format.
The main barriers to delivering CCUS training included a lack of formally agreed competencies, as well as a lack of
trainers and time. There is also a lack of agreement between the five accreditation programmes.
Conclusions: There is a need for a well-structured and competent CCUS training program. The use of ultrasound in
critical care for diagnostic and therapeutic purposes has been increasing exponentially. Once the remit of radiologists and cardiologists, point-of-care ultrasound and focused echocardiography is becoming an increasingly routine
instrument for all acute specialties including intensive care medicine, despite the lack of evidence that it improves
patient mortality in the ICU setting.
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As the list of diagnostic and therapeutic interventions
is large, most critical care ultrasound (CCUS) programmes
tend to be more focused examinations compared to that
performed by radiologists. This approach has been adopted

by most acute specialties, including Emergency Medicine.
The Royal College of Radiologists has published guidelines
for non-radiologists wanting to train in ultrasound [1]. It
recognises the increasing availability of ultrasound and
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Figure 1. Modules that should be included in CCUS programmes (Y-axis indicates number of respondents)

acknowledges the role it plays in the diagnosis and management of patients; thus, clinicians now use ultrasound evaluation as an extension of the bedside clinical examination.
Hence, CCUS may become the modern stethoscope of the
bedside critical care physician [2].
Although championed by enthusiasts, the use of
CCUS has lagged behind that of other acute specialties.
Two international expert statements have acknowledged
the challenges of obtaining appropriate training in echocardiography and CCUS [3, 4], and further described the
components of competence with specific goals of training
and skill development. Despite this, the lack of a uniform
formal training structure and programme is a recurring issue
worldwide, posing the question of whether scans have been
appropriately performed/reported, and whether there exists
proper clinical governance to ensure a high standard of care.
The aim of our survey was to ascertain the current state
of CCUS training in Europe. We also compared the available
accreditation programmes worldwide and the perceived
barriers for colleagues in accessing CCUS training.

Methods
An online survey was sent to the representatives of
various national intensive care societies via the European
Society of Intensive Care Medicine CoBaTrICE Committee.
Members of the committee play a role in Intensive Care
Medicine (ICM) training and programme development at
national level. The survey addressed several areas of interest
including the current state of training, modules included
and accreditation process and also where they perceived
barriers to training in CCUS. The survey was conducted over
a 6-month period between February and July 2016, allowing
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for 2 rounds of reminders to be sent to the representatives.
The results were analysed using Google Form.
Five widely publicised CCUS accreditation programmes
were analysed. Comparisons were made with regard to
modules, training format, duration and assessment.

Results
Twenty-seven out of 42 countries contacted replied,
giving a response rate of 64%. These included the larger
Western European countries such as France, Spain, Italy,
UK and Germany.
Only five countries had a nationally accredited programme in ICM Echocardiography. These were the UK, Italy,
Netherlands, Germany and Spain. A further six countries
were in the process of developing one. The lack of a formal accreditation programme did not mean that trainees
were not exposed to echocardiography with a further five
countries incorporating them into their ICM training programme. The majority of respondents (81%) had access
to locally delivered trans-thoracic echocardiography (TTE)
courses. Although 92.6% of respondents felt that TTE was
an essential skill for Intensivists, only 40.7% thought that
transoesophageal echocardiography (TOE) was.
With regards to general CCUS only three countries had
a national accreditation programme, namely the United
Kingdom, Spain and the Netherlands.
There was variation in which modules the respondents
felt should be included in a CCUS training programme (Fig. 1).
Lung ultrasound and vascular ultrasound for obtaining access were considered essential. Transcranial Doppler and
ultrasound-guided nerve blocks were deemed less important. Opinions regarding abdominal ultrasound training
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Figure 2. Submodules that should be included in the abdominal module of CCUS programmes (Y-axis indicates number of respondents)

Table 1. Accreditation programmes in point-of-care ultrasound
UK

ACCP

SCCM

ESICM

Canada

1 year

3 years

Not specified

Max. 2 years

Not specified

1 day echo
1 day CCUS
online module

2 courses + 1 online
module

20 hours

10 hours echo
10 hours CCUS

10 hours echo
10 hours CCUS

Yes

Yes

Yes

Yes

Yes

TTE

50 studies

10 studies
(50 images)

30 studies

30 studies

30 studies

Lung/pleural

50 studies

4 studies
(12 images)

20 studies

Not specified

20 studies

Abdominal

20 studies

4 studies
(16 images)

30 studies

Not specified

25 studies

Vascular access

5 studies

Not specified

20 studies

Not specified

10 studies

Yes — at end of each
module

Yes — at completion
of entire portfolio

Variable for credentialing
external bodies for
certification

Not specified

Yes

Duration
Theoretical
programme
Logbook

Assessment

Abbreviations in the text

were divided in terms of its relevance to clinicians and what
should be included in a training programme (Fig. 2).
Respondents agreed that a CCUS training programme
should incorporate a combination of theoretical and practical teaching. A logbook should be kept while 74% of respondents felt that a formal assessment is required to ensure
competencies. The main barriers to delivering CCUS training
included a lack of formally agreed competencies, as well
as a lack of trainers and time. Resistance from specialities
outside of ICM was also highlighted.
Five programmes were identified (Table 1):
• American College of Chest Physicians (ACCP) Critical
Care Ultrasonography [5]
• Society of Critical Care Medicine programme (SCCM) [6, 7]
• Canadian Intensive Care Society programme [8]

•

•

Core Ultrasound Skills in Intensive Care (CUSIC) and
Focused Intensive Care Echocadiography (FICE) programme [9, 10]
European Society of Intensive Care Medicine (ESICM) [3]

Discussion
There is little doubt that CCUS is a useful tool for Intensivists. Our survey has shown that there is considerable variation
in access to CCUS training in the various national ICM training
programmes and how training is delivered across Europe.
Although critical care echocardiography is more established compared to general CCUS, only five countries had
an established, formal accreditation programme for TTE.
Despite this, it was considered an essential skill by over
90% of respondents. This is further evidenced by the fact
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that despite the lack of formal accreditation, exposure to
TTE is incorporated into the training programmes of 46%
of respondents with a further 17% currently developing
programmes. Locally-organised TTE courses and training are
available in the countries of 84% of the respondents. Unsurprisingly, TOE is less well-established, being more invasive
than TTE. The expertise required to deliver TOE training to
the appropriate level and logistical considerations make
this module more challenging to acquire compared to TTE.
General CCUS was less accessible and only three countries had formally adopted a national accreditation programme into their ICM training. Lung and vascular access
ultrasound were the most well-established. More divisive
is the abdominal access which is probably the ultrasound
modality most established outside radiology and cardiology.
Indeed, the use of ultrasound in resuscitation such as the
Focussed Abdominal ultrasound Scan in Trauma (FAST scan)
is part of the skillset of most emergency physicians. Given
the extensive list of intra-abdominal pathology that can be
diagnosed on ultrasound, there was a lack of agreement as
to what should be included into the list of competencies.
Our survey also highlighted the barriers to delivering
a high quality-training programme for CCUS. The lack of
trainers, time and agreed set of competencies have been
particularly highlighted. For countries such as the UK, with
established accreditations for critical care echocardiography
(FICE) and general CCUS (CUSIC), there remains the challenge of the lack of trainers which limits its incorporation
into the national ICM training programme.
Opponents to the extended use of ultrasound outside of
Radiology (or echocardiography outside of Cardiology) have
raised concerns about the competencies of clinicians to perform and interpret such scans. Hence, the issue of training
and accreditation is vital. Our survey has shown that there is
considerable variation in the delivery of CCUS across Europe
and indeed worldwide. The problem is further compounded
by the absence of an agreed method on how best to train
physicians in CCUS. It is crucial that such competencies are
agreed upon to ensure robust clinical governance.
We compared five accreditation programmes in pointof-care ultrasound specifically focused for the critical care
setting. There were three from the Americas, namely: the
American College of Chest Physicians CCUS; the Society
of Critical Care Medicine programme; and the Canadian
Intensive Care Society programme. Two programmes were
identified from Europe, namely: the Core Ultrasound Skills
in Intensive Care (CUSIC) programme from the UK; and the
European Society of Intensive Care Medicine. There are other
programmes available such as the WinFocus programme [11]
which is not country-specific. Common themes across the
programmes included the need for didactic teaching, direct
supervision and maintenance of a logbook.
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Delivery of didactic teaching varies between face-toface courses and online teaching modules, and differ in their
duration and structure. Although online teaching modules
can improve accessibility to CCUS training, they do not
address the issue of the shortage of trainers. Hands-on
supervision early on in the learning curve is invaluable;
without a critical mass of trainers, accessibility to CCUS will
remain a challenge.
Within the different modules, the programmes again
differ as to which competencies should be included. As an
example, the abdominal module in the UK accreditation
involves assessment of free fluid and urinary bladder scans.
The Canadian programme includes renal ultrasound for
the assessment of hydronephrosis and abdominal aortic
scanning.
Other differences are the minimum number of scans and
assessments between the programmes. These variations
and lack of consensus need to be addressed to ensure that
clinicians are competently trained. National bodies and large
specialty organisations such as the Society of Critical Care
Medicine and the European Intensive Care Society should
play a role in this area.

Conclusion
Our survey provides a detailed analysis of the state of
CCUS training in Europe. It highlights significant variation
in the various programmes and the barriers to delivering
training. When comparisons were made between prominent
accreditation programmes, we noted significant variations
in the delivery and expected competencies. Such issues
need to be addressed before CCUS can be included in national ICM training programmes.
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