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A minimum dataset for a Level 1
echocardiogram: a guideline protocol from
the British Society of Echocardiography
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$EVWUDFW
The British Society of Echocardiography has previously outlined a minimum dataset
for a standard transthoracic echocardiogram, and this remains the basis on which an
echocardiographic study should be performed. The importance of ultrasound in excluding
critical conditions that may require urgent treatment is well known. Several point-of-care
echo protocols have been developed for use by non-echocardiography specialists. However,
WKHVHSURWRFROVDUHRIWHQRQO\XVHGLQVSHFLȴFFLUFXPVWDQFHVDQGDUHXVXDOO\OLPLWHGWR'
echocardiography. Furthermore, although the uptake in training for these protocols has
been reasonable, there is little in the way of structured support available from accredited
sonographers in the ongoing training and re-accreditation of those undertaking these point-ofcare scans. In addition, it is well recognised that the provision of echocardiography on a 24/7
basis is extremely challenging, particularly outside of tertiary cardiac centres. Consequently,
following discussions with NHS England, the British Society of Echocardiography has developed
WKH/HYHOHFKRFDUGLRJUDPLQRUGHUWRVXSSRUWWKHUDSLGLGHQWLȴFDWLRQRIFULWLFDOFDUGLDF
pathology that may require emergency treatment. It is intended that these scans will be
performed by non-specialists in echocardiography and crucially are not designed to replace a
IXOOVWDQGDUGWUDQVWKRUDFLFHFKRFDUGLRJUDPΖQGHHGLWLVH[SHFWHGWKDWDVLJQLȴFDQWQXPEHURI
patients, in whom a Level 1 echocardiogram is required, will need to have a full echocardiogram
performed as soon as is practically possible. This document outlines the minimum dataset for a
Level 1 echocardiogram. The accreditation process for Level 1 echo is described separately.
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ΖQWURGXFWLRQ
The British Society of Echocardiography (BSE) has
previously outlined a minimum dataset for a standard
(Level 2) transthoracic echocardiogram (1), and this
remains the basis on which a complete echocardiographic
study should be performed. However, the importance
of ultrasound in excluding critical conditions that may
require urgent treatment is well known, and over the last
decade there has been a growing demand for point-ofcare assessment of the heart in patients who are critically
unwell (2, 3). In the United Kingdom (UK), this has
coincided with a political drive to deliver high quality and
timely access to care 24 hours a day, 7 days a week (4).
In 2017, NHS England outlined standards of care that
should be achieved for diagnostic imaging. According to
these standards, diagnostics, including echocardiography,
should be available within 1 h in an emergency
situation, 12 h for urgent scans and within 24 h of
non-urgent in-patient requests (4). There are signiﬁcant
challenges for echocardiographic departments in
meeting these standards. First, in the UK, the majority of
echocardiograms are performed within echocardiography
departments by highly trained cardiac physiologists.
Many of these departments are already stretched and
there is a national shortage of cardiac physiologists.
Consequently, relying solely on cardiac physiologists
to support echocardiography services 24 hours a day
and 7 days a week is not practical. Secondly, the actual
demand for emergency echocardiography, particularly
overnight in most hospitals, is relatively small and
an audit has suggested that it is not an efﬁcient use of
resources to keep fully trained echocardiographers on-call
24/7. Even in larger tertiary cardiac centres, out-of-hours
echocardiography is usually provided by other staff groups
such as cardiologists, intensivists and anaesthetists.
Finally, the requests for emergency echo out of hours tend
to be for speciﬁc indications rather than for a complete
echocardiographic study. Consequently, the BSE felt that
these standards could not be met by cardiac physiologists
alone and that a different approach was required.
Several point-of-care echo programmes are already
available for those working in acute specialties. Examples
include Focussed Intensive Care Echo (FICE), Focussed
Echocardiography in Emergency Life Support (FEEL) and
Point-of-Care Ultrasound (PoCUS). There is evidence that
essential echo skills can be learnt to an adequate standard
with relative ease and in a short time frame (5), with
further evidence backing the clinical usefulness of focussed
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studies within the context of standardised datasets (6, 7,
8). However, the existing point-of-care programmes are
limited to speciﬁc scenarios, for example FEEL, which is
used in the peri-arrest patient. In addition, these point-ofcare protocols utilise only 2D echocardiography, meaning
that important pathology that may require urgent
treatment may be missed. Although the take up of training
in point-of-care echocardiography has been reasonable,
the utility of this in clinical practice has been limited, in
part, by the lack of integration with echocardiographic
departments, a lack of image sharing and archiving,
robust quality assurance process and ongoing training
and recertiﬁcation. There is, therefore, a requirement
for a point-of-care focussed study that can be applied in
the more general emergency scenario, which can cover
emergency clinical situations where echo may be useful,
whether at the front door, in acute medicine or in surgery.
Furthermore, there needs to be a supportive structure in
place that enables archiving, image sharing, options for
experienced review, prompt access to formal Level 2 and
Level 3 echocardiography and includes standards for
re-accreditation, audit and service review.
It is against this backdrop that the British Society
of Echocardiography has developed the Level 1
echocardiographic protocol and accreditation process (9).

3XUSRVHRIWKH/HYHOHFKRFDUGLRJUDP
The purpose of the Level 1 study is to provide rapid
assessment at the bedside, allowing global and largely
qualitative assessment of structure and function to
direct the acute management of the unstable patient.
In particular, it is designed to rule in, or rule out, critical
pathology and to direct further investigation and/or
specialist referral if critical pathology is found or not
adequately excluded. It is important to note that the
Level 1 echo is not intended to replace a full standard
(Level 2) transthoracic echocardiogram. Where indicated
by senior review, identiﬁed pathology may need deeper
investigation either by a Level 2 study or by another
modality as appropriate. For example, identiﬁcation
of a regional wall motion abnormality, ventricular
dysfunction or signiﬁcant valvular abnormality would
necessitate further evaluation and should be considered
for the patient who remains unwell despite no clear
abnormality was found on a Level 1 study. Furthermore,
it is not designed as a ‘quick’ echo or a screening tool
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Level 1 echo is triggered by clinician assessment compatible with one of the following pathological findings,
or serious/critical illness without a clear management pathway established by clinical assessment
Images stored and reported

Aim to rule out:
•

Gross hypovolaemia

•

Severe LV dysfunction

•

RV dilatation/failure

•

AV dysfunction/disruption

•

MV dysfunction/disruption

•

Abnormal pericardial fluid volume

Not ruled
out

PLAX

•

PSAX all levels

•

A4 Ch

•

A5 Ch

•

Subcostal views

•

Colour on PLAX and A4Ch view

•

M-mode (TAPSE and IVC)

Senior reviewer contacted to confirm findings by review of
images
Level 2 echo performed as soon as possible to fully assess
cardiac structure and function
Images stored and reported
If patient has improved and an alternative (non cardiac)
diagnosis is made, consider whether a routine Level 2 echo
is indicated

Using:
•

Relevant clinical action taken and/or repeat Level 1 study to
assess progress

If patient has not improved, a repeat clinical assessment
should be undertaken and a further cardiac examination
should be considered

Ruled
out

This may include:
• Repeat Level 1 imaging
• Level 2 imaging
• TOE imaging
• CT/MRI
This may necessitate transfer to a regional centre
NB: if a specific diagnosis is suspected at the outset (e.g.
endocarditis or VSD), the most appropriate test should be
requested in the normal way, such as a Level 2 study or TOE

)LJXUHb
Requirements for a Level 1 echocardiogram.

to relieve the burden of a fuller assessment with a
Level 2 study.
A Level 1 study should be viewed as a stand-alone
test in the context for which it is intended. It should be
selected as a ‘best ﬁt test’ and where a different test may
be more appropriate to the patient, that test should be
done instead, whether this is a Level 2 transthoracic echo,
a transoesophageal echo or a CT/MRI scan.
Figure 1 shows a summary overview of how a Level 1
study is intended to ﬁt in with the overall echo service
provision.

5HTXLUHPHQWVIRUD/HYHOHFKRFDUGLRJUDP
%HQHȴWVDQGJHQHUDOSULQFLSOHV
It is intended that the images are acquired in a standardised
manner according to a clearly deﬁned protocol to ensure
that important images are not missed. In addition, the
reporting of the study should be consistent and reported
according to a standard template.
The views chosen as part of the Level 1 protocol
have been speciﬁed to strike a balance in ensuring that
signiﬁcant life-threatening pathology can be ruled in
or out, but the scan can be performed by non-expert
sonographers with appropriate training and support.
The intended beneﬁts of this guideline are:
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• To support healthcare professionals in developing
Level 1 echocardiographic services and implementing
these locally.
• To deﬁne the core ’minimum dataset’ for a Level 1 study.
• To deﬁne the local processes, quality control and
support arrangements for implementing Level 1 echo.
ΖGHQWLI\LQJLQIRUPDWLRQ
All images acquired should be clearly labelled with patient
identiﬁers, including the following:
• Patient name.
• A second unique identiﬁer such as hospital number or
date of birth.
• Identiﬁcation of the operator
(OHFWURFDUGLRJUDP (&*
An ECG should be attached to the patient and used
routinely to ensure acquisition of complete digital loops.
$UFKLYLQJRILPDJHV
All images obtained should be archived onto digital
storage and be available for subsequent review. Ideally,
the ability should be in place to upload the images for
remote review by a Level 2 certiﬁed expert on a 24/7 basis.
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7DEOHɅThe minimum data set for a Level 1 echocardiogram.
View/modality

Explanatory note

PLAX deep (2D)

Visual assessment of pleural and pericardial
HXVLRQV

PLAX (2D)

Optimise depth to look at cardiac structures
Visual assessment of LV size and function
Visual assessment of RV
AV appearance and movement
MV appearance and movement
Major regional wall motion abnormalities

PLAX (2D) LVIDd

Measurement of left ventricular internal
diameter (LVID) in diastole
Visual assessment of aortic root size

PLAX (2D)with colour Doppler
over aortic valve (AV)

Check colour Doppler settings
Colour box over AV
/RRNIRUDEQRUPDOȵRZRYHU$9

Image

(Continued)

KWWSVHUSELRVFLHQWLȴFDFRP
© 2020 The British Society of Echocardiography
https://doi.org/10.1530/ERP-19-0060
3XEOLVKHGE\%LRVFLHQWLȴFD/WG

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0
International License.

R Hindocha HWbDO

Level 1 minimum dataset

7:2

G55

7DEOHɅContinued.
View/modality

Explanatory note

Image

PLAX (2D) with colour Doppler over Check colour Doppler settings
mitral valve (MV)
Colour box over MV
/RRNIRUDEQRUPDOȵRZRYHU09

36$;2XWȵRZ '

AV appearance and function

PSAX Base (2D)

MV appearance and function
Radial systolic function
Major regional wall motion abnormalities

PSAX Mid (2D)

Radial systolic function
Major regional wall abnormalities

PSAX Apex (2D)

Radial systolic function
Major regional wall abnormalities

(Continued)
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7DEOHɅContinued.
View/modality

Explanatory note

Apical 4 chamber (2D)

LV cavity size (visual assessment)
Visual assessment of longitudinal and radial
function
Major regional wall abnormalities
MV appearance and function
TV appearance and function
RV cavity size (compared with LV size)
RV free wall motion (visual assessment)
Visual assessment of RV free wall hypertrophy
Observe atrial septal position/mobility

A4C (M-Mode) TAPSE

M-mode through the lateral tricuspid valve
annulus
Measure tricuspid annular plane systolic
excursion (TAPSE)

A4C (2D) with CFM TV

Check colour Doppler settings
/RRNIRUDEQRUPDOFRORXUȵRZRYHU79

A4C (2D) with CFM MV

Check colour Doppler settings
/RRNIRUDEQRUPDOFRORXUȵRZRYHU09

A5C (2D)

AV appearance and function

Image

(Continued)
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7DEOHɅContinued.
View/modality

Explanatory note

A5C (2D) with CFM AV

Check colour Doppler settings
/RRNIRUDEQRUPDOȵRZRYHU$9

Subcostal 4Ch (2D)

Relative chamber sizes and function
Visual assessment of RV free wall
hypertrophy
Atrial septal position and hypertrophy
3HULFDUGLDOHXVLRQ

Subcostal IVC (2D)

Observe size and collapsibility
with respiration

Subcostal IVC (M-mode)

Assess IVC size and variation with respiration
Dilated IVC may indicate high right atrial
pressure

5HSRUWLQJ
A structured report should be completed and
stored either in the patient clinical record or within
a dedicated reporting system depending on local
requirements. Given the clinical urgency of these
scans, the report must be completed immediately
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Image

and the results communicated directly to the
clinical team.
Systems should be in place, whereby reports can be
reviewed by an experienced Level 2 certiﬁed sonographer
either immediately when necessary or when practical with
appropriate feedback provided to the person performing
the Level 1 scan to support ongoing development.
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A Level 1 study comprises 17 images and includes the
standard 2D parasternal long axis, parasternal short axis,
apical 4 chamber, apical 5 chamber and subcostal views.
The dataset comprises 2D images, with colour ﬂow
mapping across the aortic and mitral valves, as well as
M-mode assessments of right heart function and IVC
variation (Table 1). The focus, however, remains on
global assessment and contextualising ﬁndings to the
clinical picture.
The dataset provides the necessary information
required to identify clinically relevant pathology and to
allow the study to be readily repeated at the bedside to
assess progress or effectiveness of intervention.
Visual recognition or suspicion of other signiﬁcant
abnormalities may warrant further assessment with a
Level 2 transthoracic or transoesophageal study and
a referral to specialist cardiology services. It is for this
reason that Level 1 echocardiograms must be performed
within a wider service with imaging providers subject
to and learning from service review processes including
immediate senior review if required.

&RQFOXVLRQ
This guideline outlines the requirements and
minimum dataset for a Level 1 echocardiogram. This
protocol is designed to support non-expert and expert
sonographers in identifying or excluding important
pathology in critically unwell patients. The protocol is
also designed to facilitate efﬁcient use of personnel and
services to deliver a 24/7 service; it is also appropriate
for use when patient contact needs to be minimised,
for example, when managing patients with highly
contagious respiratory infections such as COVID19. Level 1 echocardiography should be viewed as a
separate test from a Level 2 echocardiogram, with clear
indications and contraindications which are patientand pathology-speciﬁc.
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'HFODUDWLRQRILQWHUHVW
7KH DXWKRUV GHFODUH WKDW WKHUH LV QR FRQȵLFW RI LQWHUHVW WKDW FRXOG EH
perceived as prejudicing the impartiality of this guideline.

)XQGLQJ
7KLVZRUNGLGQRWUHFHLYHDQ\VSHFLȴFJUDQWIURPDQ\IXQGLQJDJHQF\LQWKH
SXEOLFFRPPHUFLDORUQRWIRUSURȴWVHFWRU
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