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A series of 92 statements, subdivided into 10 themes
regarding PICOTs where scientific evidence for the use
of ultrasound in vascular access and regional anaesthesia
was lacking, was agreed for Round 1. Twelve out of 13
panel members responded in Round 1.
Sixty-one of the statements were rated as appropriate
with MAS more than 7 and disagreement index less than
0.5. Eleven statements were not carried forward to Round
2 either because they were considered inappropriate
(MAS <4 and disagreement index <0.5) or because a
mutually exclusive statement met the stopping criteria
for appropriateness.
Round 2 consisted of 29 statements including 13 new
statements derived from freehand comments made by
panel members in Round 1. All 13 panel members
participated in Round 2. Nineteen statements were rated
as appropriate with MAS more than 7 and disagreement
index less than 0.5. One statement (Volume of local
anaesthetic used is a useful performance indicator for
ultrasound-guided regional anaesthesia) met a stopping
criterion (disagreement index improved by less than 15%
on previous round) but only achieved a MAS of 7. Ten
statements were not carried forward to Round 3 because a
mutually exclusive statement met the stopping criteria
for appropriateness. • Ultrasound assisted
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Definitions
The main focus of the ESA Task Force was to answer the
question, ‘Should ultrasound be used routinely during
vascular cannulation or during peripheral nerve blocks
and neuraxial anaesthesia, providing local resources and
expertise are available?’ We first agreed, through a Delphi
consensus, some definitions on the use of the ultrasound
techniques, then we identified specific PICOT questions
on the use of ultrasound that were answered after a
revision and analysis of the literature.

Definitions regarding ultrasound techniques
As there was lack of clarity in the literature regarding
definitions, this Task Force formulated some definitions.
A procedure is defined as ultrasound-assisted when ultrasound scanning is used to verify the presence and position
of a suitable target vessel (or any anatomical variations or
disease) before needle insertion, without real-time ultrasound needle guidance.
A procedure is defined as ultrasound-guided when ultrasound scanning is used to verify the presence and
position of a suitable target vessel before skin puncture
and real-time ultrasound imaging is used to guide the
needle tip into the vessel.
The longitudinal view or long axis view is an ultrasound
imaging approach that describes the relationship
between the plane of the probe and the axis of the vessel.
In the long axis view, the plane of the probe is parallel to
the long axis of the vessel.
The transverse view or short axis view is an ultrasound
imaging approach that describes the relationship
between the plane of the probe and the axis of the vessel.
In the short axis view, the plane of the probe is perpendicular to the axis of the vessel.
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classification of central venous catheterisation according
to the insertion site, as follows:
(1) Centrally inserted central line is a central venous
catheter inserted into a deep vein in the supraclavicular or infraclavicular area.
(2) Peripherally inserted central line is a cntral venous
catheter inserted into a deep vein of the arm (usually
the basilic vein but also the brachial veins).
(3) Femorally inserted central line is a central venous
catheter inserted into a deep vein at the groin (either
the common or the superficial femoral vein).
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to almost midway between the short axis and long
axis views.
As regards the visualisation of the needle during the
procedure, the Task Force agreed on the definition of
two approaches:
(1) the in-plane approach: where, regardless of the vessel
view, the needle is advanced ‘in-plane’, that is within
the plane of the array of transducer elements within
the probe, that is providing a long axis view with
visualisation of the whole shaft of the needle as it
progresses towards the target.
(2) the out-of-plane approach: where, regardless of the
vessel view, the needle is advanced ‘out-of-plane’,
that is perpendicular to the plane of the array of
transducer elements within the probe, providing a
short axis view of the needle, visualised as a
hyperechoic dot.

Application of ultrasound to vascular
cannulation
Secure venous access for the administration of intrave-

General recommendations

We recommend that the above definitions be used in
3
both
clinical practice and research.

Ultrasound-guided vascular cannulation
The use of ultrasound in vascular access placement has
dramatically reduced the number of early and delayed
complications and it has been suggested as a routine
practice for cannulation of the internal jugular vein
(IJV).14 Due to the limited number of studies, the evidence is generally weak as regards the added value of
ultrasound during the cannulation of other vessels,15 and
accordingly, our guidance will be presented along with
the GRADE recommendation (Supplemental Digital
Content 3, http://links.lww.com/EJA/A280). We will
present the evidence on ultrasound when used for these
more controversial sites, such as the subclavian and
axillary veins, as well on other sites such as the deep
veins of the arm, wherein ultrasound is now commonly
used for the placement of peripherally inserted central
line catheters. The benefits of ultrasound are not
limited solely to the act of venepuncture, but are
extended to the preprocedural detection of disease
or abnormal anatomy, choice of vein16 and to the timely
detection of early insertion-related complications and
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and real-time ultrasound imaging is used to guide the
needle tip into the vessel.
The longitudinal view or long axis view is an ultrasound
imaging approach that describes the relationship
between the plane of the probe and the axis of the vessel.
In the long axis view, the plane of the probe is parallel to
the long axis of the vessel.
The transverse view or short axis view is an ultrasound
imaging approach that describes the relationship
between the plane of the probe and the axis of the vessel.
In the short axis view, the plane of the probe is perpendicular to the axis of the vessel.
The oblique axis view is obtained by initially locating the
vessel in the short axis, followed by rotation of the probe
to almost midway between the short axis and long
axis views.

classification of central venous catheterisation according
to the insertion site, as follows:
(1) Centrally inserted central line is a central venous
catheter inserted into a deep vein in the supraclavicular or infraclavicular area.
(2) Peripherally inserted central line is a cntral venous
catheter inserted into a deep vein of the arm (usually
the basilic vein but also the brachial veins).
(3) Femorally inserted central line is a central venous
catheter inserted into a deep vein at the groin (either
the common or the superficial femoral vein).
General recommendations

We recommend that the above definitions be used in
both clinical practice and research.

Ultrasound-guided vascular cannulation

As regards the visualisation of the needle during the
procedure, the Task Force agreed on the definition of
two approaches:

The use of ultrasound in vascular access placement has
dramatically reduced the number of early and delayed
complications and it has been suggested as a routine
practice for cannulation of the internal jugular vein
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access is attempted. Few studies have considered the
a primary technique because of its apparent advantages
time spent to set up the ultrasound equipment ready
over landmark techniques. Finally, many guidelines
for use, and so this has not been quantified. However,
(National Institute of Clinical Excellence,11 European
Society of Intensive Care Medicine,12 American Society
this panel of experts agreed that, assuming the equipment is at hand, properly trained healthcare operators
of Anesthesiology13) recommend the use of ultrasound
not only for venepuncture itself but also for preprocedural
take a very short time, less than 1 min, to set up the
scanning of the vessel and of the surrounding structures.
equipment ready for use.
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We have considered the use of ultrasound for the placement of all types of vascular catheter, either into a deep
vein or into an artery, in both adults and children, and in
both elective or emergency settings.
As the use of ultrasound is particularly common for
central venous cannulation, we adopted a new

These guidelines will hopefully help the clinician to
make a rational use of ultrasound in relation to the
placement of a vascular access device (Fig. 1).
Results of the meta-analyses performed on the different
PICOTs are available in Supplemental Digital Content 4,
http://links.lww.com/EJA/A281.
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for the development of clinical guidelines on the PERioperative uSE of Ultra-Sound (PERSEUS) project has focused on
the use of ultrasound in two areas that account for the
majority of procedures performed routinely in the operating
room: vascular access and regional anaesthesia. Given the
extensive literature available in these two areas, this paper
will focus on the use of ultrasound-guidance for vascular
access. A second part will be dedicated to peripheral nerve/
neuraxial blocks. The Taskforce identified three main
domains of application in ultrasound-guided vascular
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cannulation: adults, children and training. The literature
search were performed by a professional librarian from the
Cochrane Anaesthesia and Critical and Emergency Care
Group in collaboration with the ESA Taskforce. The Grading
of Recommendation Assessment (GRADE) system for
assessing levels of evidence and grade of recommendations
were used. For the use of ultrasound-guided cannulation of
the internal jugular vein, femoral vein and arterial access, the
level evidence was classified 1B. For other accesses, the
evidence remains limited. For training in ultrasound guidance,
there were no studies. The importance of proper training for
achieving competency and full proficiency before performing
any ultrasound-guided vascular procedure must be emphasised.
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