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members were instructed to rate each statement on a
scale of 1 (completely inappropriate) to 9 (completely
appropriate) with an option not to respond to statements
that were outside their expertise. Respondents were also
asked to provide freehand comments, for example on the
wording of the statements or to suggest additional state-
ments.

Round 2 and subsequent rounds
Raw scores and freehand comments from Round 1 were
extracted from Google forms, converted into an Excel
spreadsheet and de-identified. Before Round 2, panel
members received their own Round 1 scores, the de-
identified scores of other panel members (as raw data and
summary bar charts), the calculated MAS and disagree-
ment index values and information on how these should
be interpreted.

Round 1 statements that met a stopping criterion were
not included in Round 2. Other Round 1 statements were
included in Round 2 unchanged or were amended based
on the freehand comments from Round 1. If panel
members made suggestions for additional statements
in Round 1, these were included in Round 2. The Round
2 statements were formatted as an online questionnaire as
for Round 1, and the panel members asked to respond to
the round 2 statements as for round 1. If the stopping
criteria were not met for all statements after Round 2, the
process for subsequent rounds would follow that of
Round 2.

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.

Round 3 was made up of just six statements, in which
separate criteria for paediatric vs. adult ultrasound-
guided vascular access were introduced. Twelve panel
members responded. Consensus was reached on only two
statements with the other four meeting stopping criteria.

Review process
The ESA Guidelines Committee supervised and coordi-
nated the preparation of guidelines. The final draft of the
guidelines underwent a review process previously agreed
upon by the ESA Guidelines Committee. The draft was
posted on the ESA website from 5 May to 4 July, and the
link sent to all ESA members, individual or national (thus
including most European national anaesthesia societies).
We invited comments within this 4-week consultation
period. The most relevant comments have been collected
from all these resources and addressed in the final version
of the paper as appropriate. The Taskforce also sent the
draft for review to experts external to the ESA with
specific expertise and peer-reviewed publications in
the specific area of interest (ultrasound guidance in
vascular access). The external reviewers were contacted
by the Taskforce chairman and they were asked to
complete their review within 2 weeks from submission.
All the appropriate comments and suggestions were used
to modify the document. After final approval by the ESA
guideline committee, the ESA will be responsible for
publication of the guidelines and for implementation
programmes for education at different levels. Finally,
application of the guidelines throughout Europe will
be monitored and a regular update of the guidelines is
planned every 5 years.10

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 ultra-
sound 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 ultra-
sound needle guidance.

A procedure is defined as ultrasound-guided when ultra-
sound scanning is used to verify the presence and
position of a suitable target vessel before skin puncture
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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 perpen-
dicular 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.

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-
nous drugs and fluids is mandatory during the peri-
operative period and the use of ultrasound was initially
proposed as a rescue technique when the traditional
landmark techniques had failed. More recently, interna-
tional guidelines have suggested the use of ultrasound as
a primary technique because of its apparent advantages
over landmark techniques. Finally, many guidelines
(National Institute of Clinical Excellence,11 European
Society of Intensive Care Medicine,12 American Society
of Anesthesiology13) recommend the use of ultrasound
not only for venepuncture itself but also for preprocedural
scanning of the vessel and of the surrounding structures.

We have considered the use of ultrasound for the place-
ment 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

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 supracla-
vicular 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
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 evi-
dence 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
of late complications such as catheter-related thrombo-
sis. To avoid possible contamination of the needle
entry site, there should be strict observation of the
central line associated bloodstream infection preven-
tion bundles whenever any ultrasound-guided vascular
access is attempted. Few studies have considered the
time spent to set up the ultrasound equipment ready
for use, and so this has not been quantified. However,
this panel of experts agreed that, assuming the equip-
ment is at hand, properly trained healthcare operators
take a very short time, less than 1 min, to set up the
equipment ready for use.

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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GUIDELINES

European Society of Anaesthesiology guidelines on peri-
operative use of ultrasound-guided for vascular access
(PERSEUS vascular access)

Massimo Lamperti, Daniele Guerino Biasucci, Nicola Disma, Mauro Pittiruti,

Christian Breschan, Davide Vailati, Matteo Subert, Vilma Traškaitė, Andrius Macas,

Jean-Pierre Estebe, Regis Fuzier, Emmanuel Boselli and Philip Hopkins

Ultrasound for diagnostic and procedural purposes is
becoming a standard in daily clinical practice including
anaesthesiology and peri-operative medicine. The project
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• geringerer Komplikationsrate

• Mechanische Komplikationen (Pneu, Blutung, Fehllage)

• Infektionen

• Thrombose

• mehr Erfolg beim ersten Versuch

• schnellere Punktion und Kanülierung

• bei fast allen Punktionsorten

• CAVE: Evidenzgrad nur mittel gut (meist B-C)
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