Streamlined training and scrutinised practice. How can
a consultant cardiac surgeon provide innovative
surgery and effective education.
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Ergonomics, simulation
and deliberate practice
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Abstract

Intreduction: Surgery & a motor skil that has 1 be learnt through practice The acquisition of motor skils and the |

principles are well documented espea

Deliberate practice is the engagement in structured activities created specificaly to improve performance ina domain |
and requires feedback The experience needed to became an expert can be helped in the early stages of training with |
delberate practice and sbservation by a skilled trainer.

The aim of this project is to establish whethera Jow fidelity simul sdels and deliberate practice can |

ably predict achievement of basie surgical skills competency. Video based seoring wasused to quantify progress.
Methods: We recruited thirty junior doctors and medical students with minimal exposure to surgery. They were |
provided with appropriae inswuments and materials. They were given a demonaration of low Mdebty simulation |
models. principles of needle handling and feedback on their first attempts.
An initial vides was taken Subsequently they were given specific exercise

pra

ce at home. They were reassessed |

after a period of one week and 3 second video was taken.

Results: The participants were scored on four parameters: Time/pace, low/rhythm, precision, rotation. There vas |
significant improvement on all four parameters in twenty-eight out of thirty participants This ranged from 18.9% (time) |
to40% [Now).
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« Competence in susgery is not an achievement but rather a habit of lifelong learning.

4 The core elements of  training motlel build on the basic foundations of gross and fine moter skills

= Low fidelty medels can be used to achicve significant progress through the carly stages of the learming curve

« Deliberate practice s necessary to account for why some peaple become experts and others fail to do 50, but not sufficient

» Accurate dhills assessment at an early stage may be

al in determining an individual's chances of becomi

an expert.
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Intruduction: Over the past two centuries the surgical profession has undergane a profound evalution in
terms of efficiency and outcomes. Societal cancems in relatian to quality assurance. patient safety and
cost reduction have highlighted the issue of training expert surgrons. The core ekements of a traiming
model build on the basic foundations of gross and fine motor skills. In this paper we provide an analysis
of the ergonemic principles involved and propose relevant training technigues. We have endeavored ta
provide both the trainer and trainee perspectives

Methods: This paper is structured into four sections: 1) Pre-operative prepararion issues. 2) rechnical
skalls and instrument handiing, 3) law fidelity simulation models and 4) discussion of current concepes in

crew resource management, deliberate practice and assessment
Biscussion: Rehearsal, warm-up and mativation-enhancing techmiques aid concentration and facus.
Appropriate pasture, comprehension of ergonomic principles in relation to surgical instruments and
utilisa

of the non-dominant hand are essential skills to master. Lows fidelity models ean be use 1o
achieve significant proress through the early stages of the learning curve. Deliberate practice and mnate
ability are complementary to each other and may be considered useful adjuncts to surgical skills
development

Conclusion: Safe quires that complex patient

e performed by highly skifled
aperators supported by reliable teams. Surgical ergonamics lie at the heart of any training model that
aims to produce professionals able to function as leaders of a patient safety oriented culture.

> 2015 S Publishing Group Limited, Published by Elsevier Lid. Al rights reserved.
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Tothe Editor
We raad with interest the articla writien by Enter and associatas [1]. The authors pionser the use of healthy and
constructive compatition to premate tha merits of delibarate prastica and simulation for cardiothoracie frainaes.
Furtharmans they Uz video-bassd methads o massurs tschnical sbilty and quantiy pragress in acquisition of
surgical skils in an objective way.

I previeus work 2), wa crasted and tzstad

tructured pathway for tsehnical and nantachnical skils training in

as part of i development. Our 10-year sxperience with
the PAR basic cardiac skil ith the findings of Enfer that fr ho are at the
earlier part of tha leaming curve have most 1o gain from low-fidelty simulation modls.

There are 3 issues that we would like to paint out:

1. Deliberate praciice, as defined by Ericsson (3], requires that ihe irainer give immediste informaiive feedback.
The supervised practics of the participants in this articia was 38.5%. This may hava mitigated some of the
potenial banef.

Tha st of factars that form the assessmant part of tha axarcisa are certainly sssential but in sur opinion by no

maans exhaustive. In our model, we also evaluate pasturs, breathing, and rhythm, We balieve thess factors.

conlribute to a more realistc insight nto the rainee’s performance.

The anastomosis model was presumabiy placed on top of a working bench. In real e, operating happens
insida the chest. Therafore the angles and postura ar differant from oparating on tha surface. Furthermora tha
materials used for the modsl are synthatic and do not give feedoack equivalent to tissue. We use a poached
g plased in a pudding basin (o represent the ches cavity). If needle rotation s not perfect, the yolk wil spill,

Condusion: This project has enhanced our knowledge and practice in surgical education and training. Giving immeciate fasdback

Our work provides evidence on how low-fidelity simulation madels can reliably be used to achieve significant progress
through early stages of the learning curve. Furthermore & demonstrates the principles that need to be observed in order |

for deliberate practice tobe effective and eflicient in acquisition of surgical skills

Keywords: Systole: Tissue; Banana Skin
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Surgical training in the 48-h week: a novel simulation and educational tool.
From amateur golfer to professional pilot

Reflection on my training
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Abstract

Xperience

Introduction: Compliance with the European Working Time Directive has made obvious the need for a surgical skills training system that will
produce surgeons fast and reliably. We have previously proposed a model for objective assessment of surgical dexterity. In this paper we aim to
place an updated version of that model into the context of a holistic approach on assessment of a trainee’s progress towards becoming an
independently operating surgeon. Methods: The PAR matrix breaks down an operation into clearty defined skills that need to be successively
acquired. It consists of a 3 x 6 table depicting 18 skill-goals. The y-axis is divided into six levels and the x-axis into three columns. The initials of
the three skills on each level form the acronym PAR. Each skill s further graded from 1 to 3 (unsatisfactory, competent, good). The levels are:
Level 1 — posture, address, relaxation; Level 2 — pick-up, airtime, rotation; Level 3 — placing, angles, rhythm; Level 4 — precision, adaptability,
reproducibility; Level 5 — pace, awareness, relations; Level 6 — planning, announce, review/reflexion. Results: The format of the PAR model is
such that it allows trainer and trainee to objectively assess progress, identify deficiencies and strengths and formulate an appropriate plan of
action. Conclusion: Ergonomics and crew resourc skills for . The PAR matrix may prove
helpful i selection of trainees and revalidation of trainee surgeons as a competence and performance testing method, placed n the appropriate
training curriculum.

© 2009 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.
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...from amateur golfer to professional
pilot... Briefing/Debriefing

Papaspyros SC et al. Briefing and debriefing in
the cardiac operating room. Analysis of impact
on theatre team attitude and patient safety.
Interact Cardiovasc Thorac Surg.
2010;10(1):43-7.
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Proper prior preparation...

* Physical and mental
fitness and resilience

* Rehearsal, warm-up,
visualization

e Governance and
proctoring for
innovation



The Surgeon

Manage ambiguous
problems

Balance competing
explanations

Note exceptions to the
rules

Cope with the stress of the
operating room

Choose one course of
action




Surgeons should
be cool

Relaxed surgeon [] pace []
advancement of procedure

* Maintains stability of theatre
environment

* Enhances team confidence
* Improves performance



Did the training
Results influence performance?
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Dissertation 2019 -2020:

Identifying and
exploring the most
effective way to learn
critical cardiac surgery
skills.

A mixed method
analysis of how
ergonomics,

simulation and
deliberate practice
interact in the process
of learning to perform
coronary anastomosis
and aortotomy repair.

Learners’ and
teachers’ perspectives.




Should the NHS publish patients’ death
rates? The experts’ view

© 4 years

Leading hospital under CQC scrutiny Acti vity 06/17 - 06/19

over high heart surgery death rate
© 3 years e 250 cases as consultant

(592 cases in total)

Mean Euroscore Il: 4.47%

© 3 years (range 0.51 - 4389)
.E‘a 69% Urgent

* England’s biggest hospitals veto NHS 13% Emergency
' budget over patient safety fears

© 4 years 18% Elective

That was the NHS: stories of hope,
kindness and the human spirit

=
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5 x Aortic dissections

The history of heart surgery failures: 11 x done by trainees
tragedies born of arrogance not

malpractice 2.8% unadjusted mortality
O3 years <1% risk adjstd mortality
1.6% re-exploration
0.8% stroke

. . 0.8% DSWI
Surgeons’ results and risk aversion °
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