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EDITORIAL
Time to Embrace Simulation in Vascular Surgical Training: Little Things
Matter
Gathering a European consensus about technical proced-
ures that should be included in future simulation based
curriculum in vascular surgery is a major step towards
reaching excellence for patient safety. In this issue of
European Journal of Vascular and Endovascular Surgery,
Nayahangan et al. identified key opinion leaders, and in
particular trainers, across Europe to pinpoint what should
be included in such a curriculum and have reported their
findings in a well structured and informative way.1

A number of drivers have led to increased use of simulation
in surgical training, with the first and most important, being
patient safety. The old apprenticeship model of “see one, do
one, teach one” clearly cannot be supported in the current
environment in which safety is paramount and the patient’s
interests must always come first. Medical errors may lead to
complications and even death and, furthermore to increased
costs of care and possible litigation. Unexpected deaths often
share a common pattern. Multiple, often minor, deviations
from the normal procedure have a knock on effect, initiating a
cascade of events resulting in major distractions that ulti-
mately lead to major events.2 In other words: little things
do matter! Learning open vascular and endovascular skills
outside an operating theatre, hybrid or angio suite allows
trainees to develop skills in a non-threatening environment
without distraction. Intra-operative distraction and interrup-
tion, for instance, have been described to occur at a rate
ranging from 11 to 17 per hour.3,4 In those situations, surgical
flow is disrupted, a factor that has been demonstrated to be
strongly predictive of errors.5 Cognitive overload, system, or
teamwork failures are mainly responsible for those prevent-
able deaths, which are often not related to failure of technical
skills. The importance of this phenomenon is highlighted by
the analysis of litigated surgical outcomes, where communi-
cation failures have been reported to account for the vast
majority of system failures leading to indemnity payment.6

Simulation allows trainees to develop both clinical technical
and non-technical skills, individually and within a team, in a
completely safe environment before cultivating them in the
supervised clinical environment.

Some non-technical skills can be delivered at low cost
within the workplace, for example vascular image interpre-
tation or duplex ultrasound training. High fidelity virtual
reality simulators by contrast, are expensive, require main-
tenance, software updates, and may quickly become
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superseded or obsolete. There are risks that when simulation
becomes expensive it becomes more difficult to provide
universally.This is particularly an issue with virtual reality and
cadaver based simulation. It is vital that all trainees have
equal access to simulation. Individual hospitals cannot be
expected to provide high fidelity virtual reality simulators for
endovascular aneurysm repair or angioplasty training. This
type of simulated training may be best provided at dedicated
training courses, for example the European Vascular Course
in Maastricht, or at the European Society for Vascular Sur-
gery (ESVS) Annual Meeting through the comprehensive
programme of workshops run by the ESVS Academy.7 In the
UK and Ireland simulation training was incorporated into the
vascular surgical curriculum in 2015. The ASPIRE Course
takes all trainees away from the hospital environment for a
residential course every year of the six year training pro-
gramme.8 Two of these courses delivered for the third and
fifth years of training focus solely on cadaveric simulation
and run sequentially to allow economies of scale and to
maximise the use of each cadaver. The Improving Surgical
Training project in the UK made two high level recommen-
dations on simulation:9

1. “Simulation should be embedded and enhanced within
surgical curricula and there should be sufficient
resource to ensure availability for all trainees.”

2. “Each phase of training should be proceeded by an
educational induction where technical and non-
technical skills are taught and developed in a simulated
environment.”
Vascular trainers and trainees have been provided with

knowledge of the vascular surgical procedures that can be
trained in a simulated environment, listed in order of pri-
ority, as described by Nayahangan et al.1 This process
involved identifying which aspects of the curriculum could
be provided in a simulated environment and focused on
both technical and non-technical skills. Interestingly, open
aortic aneurysm repair was not identified as one of the top
five procedures that should be included in a future simu-
lation based curriculum. This is somewhat surprising in the
current environment where numbers of open abdominal
aortic aneurysm (AAA) repairs are falling, and those that
are done are often more technically challenging because of
adverse anatomical features. Open AAA repair jigs provide
good training, and skills can be enhanced further with ac-
cess to cadaveric laboratories, although at considerable
cost. The open aortic station at the European Board Ex-
amination has become the station most commonly failed,
highlighting the need for dedicated training in this area.
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Simulated open AAA repair can address falling case
numbers and also enhance patient safety.10

Clearly, not every training programme across Europe will
be able to provide simulation for all procedures immedi-
ately. The consensus achieved at the Europe wide needs
assessment initiative1 should act as a blueprint to help
develop curricula. A lot of expertise already exists across the
continent and it should be used to allow all trainees the
opportunity to benefit from simulated training.

Additionally, vascular surgery offers a wide range of
surgical territories and technologies including imaging, de-
vices, and intra-operative navigation that make it potentially
attractive for current medical students. Pre-clinical vascular
skills and simulation courses, as well as a high level
simulation based education programmes in vascular sur-
gery, stimulate medical students’ interest for vascular sur-
gery,11,12 attracting the best trainees and contributing to
the future of the specialty.

Ultimately, however, simulation does not change the
competencies required by a vascular surgical trainee on
completion of training, rather it offers alternative ways of
achieving these skills and complements supervised clinical
practice. The Patient Safety Movement Foundation advo-
cates on its website (www.patientsafetymovement.org) that
reaching zero preventable deaths in hospitals is not only the
right goal, but an attainable one with the right people, ideas,
and technology. There is now a wealth of literature sup-
porting the use of simulation in surgical education. If many
pieces of the puzzle already exist, a safe patient journey, like
every journey, begins with one step. Building this consensus
is a first step, in the right direction. We must all embrace
simulation to improve patient safety and enhance learning.
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