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Introduction
Critical care ultrasonography, including general ultrasonography and echocardiography, is routinely used in
intensive care units (ICU) of many hospitals worldwide,
where it is often regarded as a first-line diagnostic tool [1–
5]. Although the usefulness of ultrasound in the ICU
environment is widely acknowledged [6–13], physicians
who want to become proficient in ultrasound techniques
often struggle to obtain adequate training. One of the
difficulties is that teaching of these techniques has not yet
been incorporated into the formal training curriculum of
intensive care medicine, and to date only a few countries
have developed specific programs for this purpose.
Recently, a comprehensive list of competencies required
by intensive care physicians using ultrasonography has
been formulated and published in a competence statement
emanating from two critical care societies [14]. These

training organization can be adapted
according to resources available.
There was 100% agreement among
the participants that general critical
care ultrasound and ‘‘basic’’ critical
care echocardiography should be
mandatory in the curriculum of
intensive care unit (ICU) physicians.
It is the role of each critical care
society to support the implementation
of training in GCCUS and basic CCE
in its own country.
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competences cover the fields of abdominal, pleural, lung,
and vascular ultrasound (general critical care ultrasonography, GCCUS) as well as cardiac examination
(critical care echocardiography, CCE). CCE was divided
into ‘‘basic’’ and ‘‘advanced’’ levels of knowledge.
However, to date, no consensus and no published guidelines exist on how to achieve such competences in critical
care ultrasonography.
A round table was organized during the 23rd European
Society of Intensive Care Medicine (ESICM) annual
meeting in Vienna (October 2009) with the aim of elaborating such guidelines for training of intensive care
physicians in critical care ultrasonography. This document, the result of that meeting, has been endorsed by
thirteen critical care societies from around the globe. The
proposed guidelines represent a framework for ultrasound
education which may be adapted to the local conditions in
individual countries.

Round table organizing principles
Eleven critical care societies from five continents were
invited by the European Society of Intensive Care Medicine (ESICM) to send one or two experts in critical care
ultrasonography (general ultrasonography and/or echocardiography) to participate in the round table. Twentynine experts participated and were charged with preparing
a preliminary consensus on training standards in ultrasonography for ICU physicians. Four working groups were
created to prepare the grounds for a consensus on the
following issues:
1. How to achieve competence in general critical care
ultrasonography
2. How to achieve competence in basic critical care
echocardiography
3. How to achieve competence in advanced critical care
echocardiography
4. How to deliver teaching and how to organize
certification
The distribution of experts among groups was decided
according to their specific competence and with the aim
of having a balanced distribution between ESICM and
invited experts. Seven to eight experts per group worked
on a list of questions aimed at covering the key aspects of
each topic. The questions were sent to the experts prior to
the round table. Each expert was asked to respond to the
questions related to his/her designated topic, and the
results were collated by a designated ‘‘leader’’ in each
working group. Each group leader prepared a pre-consensus statement based on those answers. These preconsensus statements were presented, discussed, and
amended during the plenary round table. Each point was
submitted to a vote to assess the degree of consensus for
this specific statement. Each statement represents the
consensual response to one question. For the sake of
simplicity, responses to all questions have been pooled
under two main paragraphs: (a) how to achieve competence in general critical care ultrasound and basic critical
care echocardiography, and (b) how to achieve competence in advanced critical care echocardiography.
All experts agreed that the foundation document for
the present statement was the Société de Réanimation de
Langue Française (SRLF)/American College of Chest
Physicians (ACCP) competence statement [14] which
describes the competencies required for critical care
ultrasonography and echocardiography.

Statements
Preliminary general statements
All experts (100%) agreed upon the facts that:

• Basic-level critical care echocardiography and general
critical care ultrasound should be a required part of the
training of every ICU physician.
• Advanced-level critical care echocardiography is an
optional component of the training of the ICU
physician.
How to achieve competence in general critical care
ultrasonography (GCCUS) and basic critical care
echocardiography (CCE)
1. Theoretical program:
Course design should include specific learning
goals that are described in the ACCP/SRLF competence
statement [14]. The minimum number of hours for
course design required to teach GCCUS [15] and basic
CCE [16, 17] is 10 h each, to be divided between lectures and didactic cases with image-based training (100%
agreement).
2. Format of the theoretical training:
Both standard lecture format and Internet-based
learning have advantages. Therefore, ideally both Internet-based learning and lecture format should be available
to trainees, potentially in a blended fashion to allow them
to take advantage of both [18, 19] (100% agreement).
Lectures can include didactics and illustrative interactive
cases.
3. Required number of examinations to be performed by
the trainee:
There was no consensus on this issue. No data in the
literature identify a specific number of studies that need
to be performed to reach the desired level of competence
in GCCUS. Regarding basic CCE, however, review of
the literature suggests that 30 fully supervised transthoracic echocardiographic (TTE) studies is a reasonable
training target to achieve competence in image acquisition [17, 20–22]. Tutored TTEs should be preferably
performed in unstable patients to increase the probability
of encountering abnormal findings. Trainees should learn
GCCUS and/or basic CCE with a locally qualified
physician supervisor. This supervisor determines when
the trainee has acquired competence in the practical
bedside aspects of GCCUS and/or basic CCE. The lack
of consensus regarding numerical requirements can be
compared to training in many other ICU techniques such
as bronchoscopy or endotracheal intubation, for which
no widely accepted quantitative targets have yet been
established.
4. How many cases of each clinical syndrome should be
examined by the trainee?

There was no consensus on this issue. It is not reasonable to expect that each trainee will encounter all
important clinical situations during the time course of his/
her training in GCCUS and/or basic CCE. Therefore, a
comprehensive panel of important abnormal images with
their clinical scenarios must be part of the didactic cases
and interactive image interpretation sessions that are
integral to training course design. This exposes the trainee
to a wide variety of abnormal images in order that they
are prepared for clinical situations. Abnormal images and
their clinical scenarios may be presented in interactive
lecture format, or through Internet-based methods.

trauma centers), but its use is limited to those units that
are equipped with TEE capability. Therefore, training in
TEE is not a mandatory component of basic CCE. Some
reports suggest that limited TEE training may yield useful
information in the ICU setting [20, 23]. TEE may thus be
taught as part of basic CCE if the technology is available.
9. Should basic CCE and GCCUS require certification?

Formal certification is not required (100% agreement)
but is available in some countries. Competence-based
training in basic CCE and GCCUS should be included in
the curriculum of any intensivist. Trained intensivists may
5. Is there a place for hands-on training on normal proceed towards further training to reach competence in
advanced CCE.
volunteers?
During initial practical training, hands-on training
with normal volunteers is a convenient and effective How to achieve competence in advanced critical care
method to teach key elements of image acquisition such echocardiography (CCE)
as transducer manipulation, standard views, spatial oriIntensivists who want to achieve competence in advanced
entation, and normal anatomy (100% agreement).
CCE must be trained to basic-level CCE as a prerequisite
6. What should be the format for documenting practical (100% agreement).
training in image acquisition and interpretation?
1. Theoretical program:
Each trainee should maintain a logbook of their
Course design should include specific learning goals
scanning activity that includes reports of ultrasound
studies performed and/or interpreted. Trainees should as described in the ACCP/SRLF competence statement
write reports of their image interpretation, and the reports [14]. The minimum number of hours for course design
be cosigned by both trainee and supervisor to attest that required to teach advanced CCE is 40 h, to be divided
the findings have been verified by a physician who is between lectures and didactic cases with image-based
qualified in GCCUS and/or basic CCE (100% agreement). training (100% agreement).
7. Where should practical training take place, and who 2. Format of the theoretical training:
should supervise practical training in image acquisiBoth standard lecture format and Internet-based
tion and interpretation?
learning have advantages. Therefore, Internet-based
Initially, practical training may use normal models learning and lecture format should be available to trainunder the supervision of hands-on training faculty. In ees, potentially in a blended fashion to allow them to take
addition, training in GCCUS and/or basic CCE requires a advantage of both (100% agreement). Lectures can
component of bedside scanning in the ICU under the include didactics and illustrative interactive cases.
direction of a supervisor who is competent in GCCUS
and/or basic CCE. The supervisor for practical training 3. What is the required number of examinations to be
performed by the trainee?
should be a locally qualified physician who regularly
performs GCCUS and/or basic CCE in the ICU environTrainees must acquire competencies in TTE and TEE
ment (100% agreement). It is mandatory that a dedicated
(100%
agreement). There was a consensus that TEE is
ultrasound machine be available in every ICU where
mandatory for advanced CCE. Review of the literature
training occurs.
suggests that 150 fully supervised TTE studies and 50
8. Should training in basic CCE be limited to transtho- fully supervised TEE studies are a reasonable training
racic echocardiography (TTE), or should it include target to achieve competence in image acquisition and
training in transesophageal echocardiography (TEE)? interpretation [24, 25]. Trainees should learn advanced
CCE with a locally qualified physician supervisor. Using
Basic CCE relies mainly on TTE examinations. validated scoring system to evaluate acquisition of comTraining in TEE is an optional component of basic CCE. petencies at bedside has been proposed [23]. A maximum
Basic CCE using TEE may have utility, especially in period of 2 years is recommended to collect the approspecific clinical settings (e.g., post cardiac surgery, priate number of echocardiographic studies.

4. How many cases of each clinical syndrome should be Medicolegal perspective
examined by the trainee?
Medicolegal issues related to the practice of ultrasound
There was no consensus on this issue. It is not rea- techniques are a frequent concern of ICU physicians
sonable to expect that each trainee will encounter all engaging in the training process. Therefore, round table
important clinical situations during the time course of his/ participants debated the matter, and their opinion is
her training in advanced CCE. Therefore, a comprehen- summarized as follows:
sive panel of important abnormal images with their
Medical practitioners owe a duty of care to their
clinical scenarios must be part of the didactic cases and patients, arising from contract and/or tort laws, to provide a
interactive image interpretation sessions that are integral standard of care expected of a practitioner in the same
to training program design. This exposes the trainee to a position. Should it fall below this expected standard of care,
wide variety of abnormal images in order that they are it will be regarded as a breach of duty and according to the
prepared for clinical situations. Abnormal images and law the practitioner is liable for breach of contract, or is
their clinical scenarios may be presented in interactive regarded as negligent or displaying professional misconlecture format, or through Internet-based methods. Both duct. As ultrasound moves from an optional to an
TTE and TEE illustrative examples must be integrated in indispensable tool in the management of certain conditions
the training program.
in the critical care environment, practitioners have to ensure
they have the required skills and experience to enable them
5. What should be the format for documenting practical to perform and interpret the studies competently. Although
training in image acquisition and interpretation?
physicians applying ultrasound raise concerns about the
medicolegal implications should their diagnosis or resulEach trainee must maintain a logbook of their scantant management be incorrect, the opposite also has to be
ning activity that includes reports of studies performed
considered: When the considerable benefits it confers to
and/or interpreted. Trainees should write reports of their
patients are well known, not utilizing ultrasound in the
image interpretation, and the reports be cosigned by
management of patients could be considered inexcusable.
trainee and supervisor to attest that the findings have been
Examples include assistance with vascular access, cardiac
verified by a physician who is qualified in advanced CCE.
assessment, and ultrasound-guided paracentesis.
A structured certification program is probably the best
6. Where should practical training take place, and who
approach to equip practitioners with the necessary skills
should supervise practical training in image acquisiand knowledge. Although from the medicolegal pertion and interpretation?
spective, competence rather than certification is
By definition, trainees have first to become competent important, the latter greatly assists in achieving relevant
in basic CCE. For that, practical training may initially use standards of practice [26].
normal models under the supervision of hands-on training
faculty. Subsequent training in advanced CCE requires
bedside scanning by both transthoracic and transesophageal routes in the ICU under the direction of a supervisor Summary
who is competent in advanced CCE. The supervisor for
practical training should be a locally qualified physician Training in ultrasound techniques for intensive care mediwho regularly performs advanced CCE in the ICU envi- cine physicians should aim at achieving the competencies
ronment (100% agreement). It is mandatory that a defined in the ACCP/SRLF statement. These competencies
dedicated ultrasound machine with both transthoracic and can be divided into three main areas: (1) general critical
transesophageal probes be available in every ICU where care ultrasound (GCCUS), (2) ‘‘basic’’ critical care echocardiography (CCE), and (3) advanced CCE. The abovetraining occurs.
mentioned statements provide a potential framework for
organizing training adapted to each area of competence.
7. Should advanced CCE require certification?
This framework is mainly aimed at defining minimal
A process of certification, accreditation, or delivery requirements but is by no means rigid or restrictive: each
of a diploma validating the acquisition of competence training organization can be adapted according to resources
is essential for recognition by colleagues/hospital available. There was 100% agreement among the particiadministration. This may be more true in some coun- pants that general critical care ultrasound and ‘‘basic’’
tries than others, but the more difficult the access to critical care echocardiography should be mandatory in the
ultrasound for ICU physicians, the more important curriculum of ICU physicians. It is the role of each critical
the ‘‘official’’ recognition of competence (100% care society to support the implementation of training in
agreement).
GCCUS and basic CCE in its own country.
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