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Preface

I was a medical student from 1972 to 1977 and subsequently specialized in anesthe-
sia. As a student and trainee I learned how to perform procedures on patients.
Sometimes I was supervised but often not, and, while I always tried my best, not all
my early attempts were successful, and I know I caused complications. I thought
this was how modern medicine should be taught, and with practice I became profi-
cient in a wide range of invasive techniques. As a specialist in anesthesia, I also
taught on patients but toward the end of the twentieth century discovered that simu-
lation could be a safer alternative. Like most practitioners at the time, I thought that
simulation was a relatively recent innovation in healthcare education and that I was
an early-adopter of new technology. Searches for early examples of simulators only
confirmed this belief. I developed an interest in using simulators for teaching and
developed an airway teaching program to improve patient safety [1].

I received some invitations to present on simulation in healthcare education and
wanted to provide some history of simulation in education and training. I discovered
that the use of the term simulation in this setting was new but the use of what we
now call simulation wasn’t new at all and had been used hundreds of years ago.

In the nineteenth century in particular, as healthcare professions were established
and new medical procedures were developed, simulators were often devised for
novices to acquire relevant skills and avoid harming patients. I have included many
quotes in this book to make it clear this is not just my interpretation of how simula-
tion was used in earlier times. If this aspect of medical history had been preserved,
vast numbers of patients would have received better care and had fewer adverse
events. There has been a resurgence of interest in simulation, but it is not universally
integrated in entry-level education and training in all health professions and in con-
tinuing professional development. Simulation-based training has a cost, but the true
cost of training on patients is hidden.
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viii Preface

The very early adopters of simulation faced exactly the problems that are being
encountered by contemporary users of simulation including lack of funding and
indifference of colleagues to new ways of teaching. We should learn from history
rather than repeat it.

Adelaide, SA, Australia Harry Owen, MBChB, FANZCA, MD

Reference

1. Owen H, Plummer JL. Improving learning of a clinical skill: the first year’s experience of
teaching endotracheal intubation in a clinical simulation facility. Med Educ. 2002;36:635-42.



Acknowledgments

This book was made possible by some very special people, and I am very grateful for
their help. Viv Owen, my wife, encouraged and supported me, Helen Braithwaite of
Flinders University provided much secretarial and administrative assistance and trans-
lated many German papers, and Daisy Veitch of Sharp Dummies provided invaluable
help with the figures. The Document Delivery Unit at Flinders University deserves
particular mention for sourcing copies of articles in very old and obscure journals.

Several people made contributions to sections of this book. Neil Handley, cura-
tor of the British Optical Association Museum, shared his knowledge of simulators
in the collection. Jiirgen Schlumbohm at the Max-Planck-Institut fiir Geschichte in
Gottingen, Professor Giinter Kohler at the University of Greifswald, and Professor
Thomas Schnalke at the Berliner Medizinhistorisches Museum der Charité pro-
vided information on obstetric simulation in Germany. Francesca Vannozzi of the
University of Siena and president of the Centro Servizi di Ateneo CUTVAP and
Alberto Zannatta of the Department of Cardiac, Thoracic and Vascular Sciences in
the Medical School at Padua University provided information on some obstetric
simulators in Italy. Giulia Rigoni Savioli, rare book and special collections librar-
ian at the University of Padua, provided examples of the development of illustra-
tion in medical education. Peter Wilson in Adelaide provided an opinion on the
Loomis trial.

Many other contributions have been acknowledged in the book, and I thank all
those librarians, historians and curators.






Contents

PART I

1 INtroduction...........cccoooiiiiiiiiiiieiiieeeeee e 3
The Rise of the Machines ........ccccevvveerieriienienieeiieeie e 4
RETEIEICES ....viiiieeiieiieeteee ettt st neees 8

2 Early Examples of Simulation in Training and Healthcare................. 9
LiAVEr STMUIALOTS....veeuieeiiiiiieeieeite ettt ettt st et este et e siaeebeenaees 11
Simulation in Roman Military Training........c.ccceeeueevveenieeveenieeniieennennens 12

A Battle Simulation and Cadaver Simulators .........ccccceeeverveecieeneeeneeennen. 12

A Dragon SIMUIALOT .......covcveeriieiiierieeie ettt st e sre e e siaeeaeeneees 15
First Recorded Use of Simulation in Health Professional Education....... 16
AcUpUNCUTE STMUIALOTS. ....eeevieiiiieiieeieeiteete ettt et seeebeesieeeaee e 17
The Beginning of the Modern Era of Simulation in Healthcare................ 17
RETEIEICES ... .iiiiieiieiteceee ettt et naees 18

3 Simulation in Medical Science...............ccccooeveriiienincienieieceeeeeine 21
Simulation N ANATOIMLY ...coverveerierierieniieienteeeteste ettt sieenens 21
Anatomy and the Renaissance ..........ccocueveveeriiriieeniiniieenieeeenie e 22

NS (10T a 21 o) 1) OO RUUURURTRRTR 25
Anatomical MOAEIS.......c.eeviiriiiirieniienieeicete et 27
Simulation in PhySiology ........coceevvereriiniriiininiinieiinceniceeeneeeeneeieen 45
The Cardiovascular SYStEIM ......cccceecveirierriierieiieenie et ecreesee e 46
Respiratory System Simulators..........ccoceeveereenerienenienieniieneeieneenene 53

The Gastrointestinal SYSteM ........cceevvererriireeniniienenieneeieeerenieeiene 58

The Loomis Laboratory .........cccevieecieenierriieniesieenieeeieenreesiee e eveenanes 58
Childbirth ... 59
RETEIEICES ....viiiiieiieiieeteee ettt sttt naees 63

xi



Xii Contents

PART II
4 Simulation in Obstetrics, Gynecology and Midwifery......................... 69
The Foundations of Obstetric Simulators and Teaching Aids .................. 69
The Development of ODSLELIICS ......cccveveeriireenereenenienenrenieerenieeiene 69
Origins of Obstetric SIMUlation.........coceevvereerienirieneerieeenceeeeeee e 71
Obstetric Simulation in France .........coccveevenenieniencnencnccecceeee 73
Background.........c..cooeiiiiiiiiiiinieeeee e 73
Clinical EXPErienCe . ......ccc.ceveriirieriiriinieeiineenie ettt 74
The Beginning of Obstetric Simulation in France ............ccccocceeeeenen. 75
The Simulator Industry in Eighteenth-Century France......................... 76
Nineteenth-Century Simulators ..........coccecvereerereenenieneniienenieneeeenne 78
Teaching Obstetrics Using Simulation in the Nineteenth Century ....... 81
Tarnier, Budin, and Pinard ..............cccoooviviiioiiiiieeeeeeeeeeeeeeeeeeeeee e 82
Other ManneqUinS........cc..coeerereererienenieneeteneeteeieente e eneesee e 89
Further Developments in Obstetric Simulation ...........cccceceveecieneennenne 91
Obstetric Simulation in Britain .........cocceveevieninieniniinieninccccceeee, 94
Background.........c.ccooeiiiiiiiiiiiiieee e 94
William SMEIHE .....eeuveriiiiiriieiirieeeeeccec et 97
William Smellie’s Students and Contemporaries.........c..cecveeveecverreenenne 102
Obstetric Simulation in Scotland ..........cccccoeevieriiiiiniieninieninieneeee, 107
The Nineteenth Century ........cc.coceeeeeiereeniereeneneeneneenenreneereneeeenne 108
The Twentieth Century.........ccoeecvererrieneenineenenieneneeneereseere e 111
Teaching Obstetrics in the Twentieth Century.........c..ccocceeveneecieneennenne 113
Obstetric Simulators in Ttaly .......cocceverienenininnccce e 117
The Eighteenth Century ........c..coceoeevieneeniineenenenenieneereneereseenene 118
The Nineteenth Century ........cc.cocevervieneeniereeneneneneeneereneeeenieeeene 126
Further Development of Simulation in Healthcare in Italy................... 128
Obstetric Simulators in Germany and AUSHIA .....c...cceeeeviereereneenenneene. 129
The First Obstetric Simulators in GErmany .........ccocceceeveecvereecveneennenne 129
Living ManiKins .......ccceecueerieriiienienieenieeeeenee et sre e e seee e 134
Obstetric Simulation in VIenna..........cocceeeveevienieiieneeneneenceeeneeeenee 135
A Complication of Hand Hygiene .........cc.ccocevereeneniencncicniencicneniene 142
A Perineum Simulator...........cc.covieriiiininnineenenienenieneereneeresieeeene 148
Paper and “Pocket” Obstetric SImulators ............ccocevcverercieneecienennnenne 149
Simulating Birth........coccoviiiiniiiinieee e 154
A Simulation-Based Obstetric Training COurse ..........coccecveveecvenreenenne 156
Obstetric Simulation in the US and Canada ........c..cceeeevieniinenecncnnnenne. 159
Obstetric Simulation in the Eighteenth Century ........ccccceceevirienennenne. 159
Obstetric Simulation in the First Half of the
Nineteenth Century ........c.coceeveeierinieneenteneeeneene st 160
Obstetric Simulation at Harvard ........c..cocceveevieniiiinieninicncnicnceeee, 163
Demonstrative Midwifery and the People Versus
Dr Horatio N LOOMIS ....cccuevieiiriiiiiienieieneeieseeiesitenicerenieeiresieeee e 165

A Case Study of Simulation in Obstetrical Education:
The University of Michigan.........ccccecuevervieniniiniincniencnicicnecieeeenn 166



Contents Xiii

Obstetric Simulation in the Second Half of the

Nineteenth Century .........cocceerieirieriiienieetee ettt 168
The Long Island Hospital College...........cccoceevuireenenienencieniecieneenenne 169
Obstetric Simulation and Medical Education Reform
in the Nineteenth Century .........ccceeceerierieenieniieenie et 171
James Clifton Edgar and The Manikin in the Teaching
of Practical ODSLELIICS .......coveiiriiiiiiiieicrccc e 173
The Lying-In Hospital of the City of New York......c..cccccecevieiinennncnns 179
Development of a Health Simulation Industry
in the United STates ........ccevveriiriieriiiiiiieeereeeseeeeeee e 180
Research Using SImulation..........cccceceeeevinieninienenieneneneeieneeeene 181
Obstetric Simulation in the First Half
of the Twentieth Century..........coocveeveeniiriienieieeee e 185
Obstetric Teaching and Simulation in the Twentieth Century .............. 188
The Obstetric Teaching Models of Robert L Dickinson............c..cc...... 191
Instructional Materials for Simulation in Obstetrical Teaching............ 192
The Return of Transparent Simulators...........c..coceeercveneeceneerieneennene 193
Obstetric Simulation in the Rest of the World ...........ccoceeviiniiininnnenen. 195
BUTOPE ..ttt sttt e 195
Latin AMETICA .....ovveiiiiiiiiirieeiieectecreeee et 196
Southern AfTICA......ccoviiviiiieiieceeceeeeree e 198
ASIA o 198
Simulation Around the GIObe ..........coceeviiriiiiniiniiiiieeeeeeeeee 199
Simulation in MidWiIfery........coccevveiriiniiinienieeeec e 200
Johann von HOOTN ......cocooiiiiiiiiiiiiiiiiccecccecreeereeeeee 201
Marie-Louise Lachapelle ..........occeevieiniiniiiniiniiiienieeieeeeneeeeee. 201
Angélique Marguerite Le Boursier du Coudray ..........ccoceevvveenieeeeennen. 203
Margaret StEPRENS. ......eevuiiriiiiierieeieete ettt 207
The Nineteenth Century ...........cocceeeveenierieiniieiieeee et 209
The Twentieth Century........ccoceerierrieenieriienie ettt 210
Julia Oleander GIaves ...........cceeceeeuieceenieneeneenieneeie e eresreenene 211
Simulation in GYNECOIOZY .....eevviiriiiniiiriiirierieeriteeeete et 217
A “flat-pack’” SIMUIALOT ...c..eerieiriiriieieece e 217
Cadaver SIMUIALOTS ....c..cocvevieriiriiiieieteeereec e 218
Artificial SIMUIAtOTS........cc.covviiiiiiiiieieiercceecere e 224
REEIENCES ... 228
PART III
5 Simulators and Teaching Aids Used in Teaching Medicine................. 245
A Pulse SIMUIALOTr ......cc.cooiiiieiiiiiienieeneeeeeeee e 245
Infectious DISEASES........coveiirieriirieiirieieceeeree et 246
SNALIPOX Lottt ettt sttt s 246
Syphilis, Skin Disease, and Simulation ............ccecceevveerveenieenieeneennnen. 248
TB and the First Auscultation SImulator ............coeceevveevienieeniennieennen. 249
Clinical SKills STMUIALOTS .......coriirriiiriiiiierieete et 252

RETEICNCES....ueeiiieiiieee e e e e e 253



Xiv Contents

6  Simulation in SUTZETY..........cccocoiviiiieiiieieeceee e 255
GENEIAl SUIZETY ...eeiiiiiiieiiieieeie ettt e 255
Origins of Surgical SIMulation ..........cccceeeririenieiiniieninenceeeeeee 255
Simulation in Sixteenth Century OrthopaedicCs.........cccceeveevirienennenne. 256
Simulation in Early NeuroSurgery ........coccoeeeeveevieneenenreenenreeneeneenne 258
Simulated Patients.........cccoeeevirieneiienenienieeseeeeeeeeeee e 259
Surgical Simulation on Cadavers.........cooceeeverieereeniieerieenie e 261
Hernia Surgery Simulation...........coeecvereenineeninenenienenieneeieneeeene 266
UTOLOZY ettt ettt ettt ettt st sae e 268
Cadavers and the POOT...........ccccooeiiiiiniiiiniieencceceeceeee 268
Lithotripsy and CyYStOSCOPY ..c..eeverververerreereeniereenienrenienrenieenesseennenne 271
Bladder Simulators with Advanced Features..........cccccoceveveneecienennnenne 275

A Simulation-Based Cystoscopy Training System.........ccccceceecvereenene 278
Cadavers and Preserved Bladders ..........cccccoceevirieneniinenicnencicnceiene 281
Simple STMUIALOTS .....coueevirieriirieeieeeese ettt 282
Learning on Patients .........cccccceevveririieninnineeneneeneneeneerenieerenieeeene 285
Simulators in the Twentieth Century ........c..coccevveevenveeneneencnrecnennnenne 286
Later Developments ..........cocuevierieririenienieneeneneenieseenie e 289
REEIENCES ...ttt 291
7 Simulation in Oto-, Rhino-, and Laryngology...........c...ccccceovevvrrrnnnne 295
Early Laryngoscopy Simulators..........ccccecververienenieneneeneneeneeeeneeee e 296
AULOIATYNZOSCOPY -venvevrenrermrinieeieriteniesitenieetesteerenteetesteentesbeesesaeesaeemeenaes 298
More Laryngoscopy SIMulators.........c.cccveeverervieneenieneenieneenieneeneeeenaes 298
Interactive SIMUIALOLS ......cocuirieriiiiinirienierieeeeee e 305
Simulation in ORL in the Early Twentieth Century .........c..ccoceveevenuennen. 311
Otoscopy and Paracentesis..........coceevereererieniriieneenieneeieeeenieseeneeeee e 315
Simulated Patients........cocevereerinieneniinenieeeeeneeeesieeee e 317
Direct Laryngoscopy and Bronchoscopy .........ccccceeevereecienecnenecncnneenne. 319
GUSTAY KIHAN ...ttt 320
Later Use of Simulation in Bronchoscopy........ccccecevevvieninicnenncncnncne. 324
The First Robotic Patient SImulator ..........c..coceevevveninrieninrcnenneneeneene 327
The Twenty-First Century ..........ccocceeererienienienenienieeeeneeeeneeeee e 329
REEIENCES ...ttt 329
8 Simulation and the Eye..............cccoooooiiiviiiiiiiieeee s 333
Oculists, Spectacle Makers and Ophthalmologists.........c..cecevereencnnenne. 333
The Anatomy of the EYe ......cccccoiiviiiiiiiniiiiniicccecceceee e 333
Early THUSTrations. ...c..coeerierieriinienieeteneeecsieee et 333
FLAPS ..ttt 334
EYE MOMEIS ..ottt 334
The WhOle EYE ...c..ooiiiiiiiiiiiiiiceeeec et 341
Functional Models: Eye MOVEmMENtS .........coccevereenerienenienenienieenenne 343



Contents XV

10

Development of Vision Simulators ........c..ccccoeevereeiieneenienieennenneenceeene. 351
London EYES .....cooueiiiiiiiiiieeieceeeteeee et 360
The Adams Family..........coccoriiiiiiniiiniieeeee e 360
More Eye MOdElS.......coouiiriiiiiiiieeieeiteeeetc ettt 363

Optometry and Ophthalmology ........ccceevieriiiniiiiiinieieeeeee e, 369

Simulators for Ophthalmoscopy and SKiascopy ........cccceeeveeveersieenvenuenne 369
Frost’s Artificial EYe.......cooiiiiiiniiiiiiiiieeeiceeeeeceeeee e 372

Schematic Eyes for Practising Retinoscopy and Ophthalmoscopy .......... 372
Loring’s Artificial EYes.........ccoovieviiiiiniiiiniecieeccccreeceeeeeene 375
Landolt’s Artificial EYe.......ccocviviiriiiiniiniiiiceeccciecteecee e 381

Eye Simulators in Medical Education...........cc.cccccecvevievinincininncncennene. 381

Eye Disease SIMUIALOTS. ......ceevueirieriiiniieniiesiteeieeiee ettt 382

The Development of Simulators for Ophthalmic Surgery ........cc.ccoece..... 383
Franz ReISINGET ......oovviiiiiiiiiiiieiieeieeteeeee ettt 387
ALBErt SACKS ....couviiiiiiiiiiicc e 388
Johann Christian JUNZKEN ........ccccevvieiniiriiiniiiieeeeeieerteeeesee e 388
ANLON WEIZ ..ot 388
Friedrich JAGET ....c..oovuiiiiiiii e 388
EMile ANATCUX -.rvvvooreeeereeoreeesseeessesessseeessesessessssssssssesesssessssesssens 391

Further Development of Simulators for Eye Surgery .........cccccevieenennen. 393

Home-Made SImUulators ..........ccccoovieririieneiienieenieieneeieeeereeeeee e 395

Strabismus Surgery Simulation.........cccccceecvevieienieninienineeeneeeneenene 397

Later Developments in SIMulation ............cc.ceceeeeveeniieveninccneenencenene. 397

REEIENCES ...t e 398

Simulation in NUrsing...........cccccccceviiiiiinninineeeseseeenene 403

MEIS CRASE ...ttt 405

Funding and Home-Made DOolIs...........cccociiniiniiiiniiniinieniecceieeeeee, 411

Other HOoSpital DOIIS ......coocveiiiiiiiiiiieiiieiteeectc et 412

HOME-MaKING ...c.veeriiiiiiiiieeiieeeeee ettt 412

Later Developments ........cccuevueerierieenienieeiteeee ettt 414

REEIENCES ... 416

Simulation and Teaching in Resuscitation

and Trauma Management ..............ccccooieviieriiinieenieenieeneeeeeee e 417

RESUSCItAION ...ttt 417

The First Resuscitation Manikin...........coeceeveeriiiinieniiennieenieneenieeeeee. 420

Further Developments..........cocueeviirieerieniienieeieeieeeeeeee e 420

Simulation and Endotracheal Intubation...........ccccceeveeniiininniiinnenniennnen. 422

Cadaver Simulators in Tracheal Intubation.............cccccevveenieniieniennennnen. 423

Time: A Key Performance Indicator for Intubation.........cc.ccceeceevieeneeennen. 424

Alternatives to Cadaver SIMUIALOTLS. .......coveevieriieriienieeeenieeeesee e 425

The First Intubation SImulators ............ccecveerieriieiiieniieneenieeeeseeeeeee, 425

Intubation and Trach€otomY ........ccccevvieiviieriieiniiiiiiiereeeeeeeee e 427

Later Use of Simulation ..........ccocvuvieeieeiirieeeeeiiieee e eeeivreee e 427



Xvi

11

Contents
Intubation in the Twenty-First Century.........c..ccccceeevenieniniecnincecneenene. 428
REEIENCES ...t 428
Simulation in Dentistry and Dental Hygiene..................cccccoeennnnn.ne. 431
Early Modern Simulators in Dentistry...........cceceeveervierneenieenneenieenieennee. 432
Using Simulation to Teach Technique ..........ccocceevveiviiniiinieniienieeceee, 434
Fergus and the “First” Dental Phantom ..........ccccocoeevvienniieniienneenienneenen. 437
Some Other Dental Phantoms...........ccccceeviininiinieiinienincceeceneenene 440
Dental Simulation in the United States.........ccccceevveeveerieenieenieenieeieeen. 442
Dental HYZIene ......cccceeiuiiriiiiiiiiieieeeieeiteeteete ettt e 446
The Twentieth Century and Beyond ..........cc.coceeeeieniniininiininncnieene. 448
REEIENCES ... 449



Part I



Chapter 1
Introduction

The recorded history of simulation in health professional education stretches over
1500 years and around the world and in that time simulators and the professionals
who used them have had many names. For most of this time medicine was at best
ineffective, surgery was turned to as a last resort and there was little use of simula-
tion. The Enlightenment that started in France in the middle of the seventeenth
century and spread widely over the next hundred and fifty years challenged estab-
lished doctrines, including the prevailing system of medicine. Using careful obser-
vation and experiment physicians and surgeons began to develop effective
therapeutic measures from interventions during labor that could save the life of the
fetus and the mother and vaccination could prevent smallpox.

The demand for knowledge of new medical procedures overwhelmed the tradi-
tional apprentice-based training system and gave rise to courses in which simulation
was introduced to help students learn the practical skills and when to use them.
When such courses were first advertised in the early eighteenth century the pioneers
of simulation-based training needed to explain this innovation to prospective stu-
dents. Manningham’s advertisement for a course on midwifery in the London
Evening Post in 1740 included an explanation that students taking this course would
learn on “a contrivance made on the bones or skeleton of a woman, with an artificial
matrix [womb]” [1]. Later in the advertisement this simulator was referred as “the
machine”. The advertisement also explained why and how simulation was impor-
tant in obstetrics education. Manningham identified that harm can come from having
inexperienced practitioners attend patients and that students on his course would
learn how to deliver a baby on the simulator before attending a real labor. A simula-
tor would also be used to show what could go wrong and how such problems were
best managed and then practice these interventions on a simulator.

© Springer International Publishing Switzerland 2016 3
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4 1 Introduction

From page 4 of the London Evening Post, Tuesday, April 12, 1740

“From the lying-in infirmary in Jermyn Street, St James. On Monday the
5th of May, at five in the evening, will begin lectures in midwifery; wherein
the whole theory and practice of the art of midwifery will be fully explain’d
and taught, ...”

“Also the performance of deliveries of all kinds, with the utmost decency
and dexterity, by means of a contrivance made on the bones or skeleton of a
woman, with an artificial matrix; whereby all the inconveniences which might
otherwise happen to women from pupils practising too early on real objects
will be entirely prevented and each pupil become in a great measure proficient
in his business before he attempts a real delivery. On this machine will also be
showed the natural situation of the child and matrix and all the various preter-
natural situations of each and the safest and most effective methods of rectify-
ing all these difficulties, and perfecting the delivery; and a further illustration
of the best and proficient methods of performing difficult deliveries with all
possible ease and safety, a small glass matrix is contriv’d (in which is enclosed
an artificial child) to be fix’d on ivory frames, imitating the various shapes of
the bones forming the pelvis, in that every position the matrix or child can any
way take and the hindrance either may meet from the said bones and the easi-
est and most effectual ways of performing all difficult deliveries, (as is taught
on the great machine) together with the realms of the rules, will hereby in a
most instructive manner be beautifully and clearly represented to the eye.”

Sir Richard Manningham [1]

The Rise of the Machines

Machines that imitate nature have always been a source of fascination and have a
long history. The philosopher Lao Tzii (b. 604 BCE) described an automaton made
by the “artificer” Yen Shi that could walk, sing, gesture, and wink. The individual
parts were made from wood, leather, and glue and painted and inside the body were
“all the internal organs complete—Iliver, gall, heart, lungs, spleen, kidneys, stom-
ach, and intestines—and over these, again, muscles and bones and limbs with their
joints, skin and teeth and hair, all of them artificial” [2, pp. 90-92].

Several automata made by mechanicians in the sixteenth and seventeenth cen-
tury have survived and show remarkable ingenuity in their construction. The mod-
ern era of machines in healthcare education began around three hundred years ago
and the terms associated with their use in this context evolved as the meaning of
terms changed and new ones were invented. The term simulation, derived from the
Latin simulare, meaning to pretend or imitate, has a short history of use in health-
care professional education.
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Machine was a term much used for a simulator in the eighteenth century. Some
authors have misunderstood this use of machine in simulation and unfairly derided
the pioneers of simulation that used it. William Smellie and Madame du Coudray
did not use the term to suggest women were baby factories or birth could be man-
aged like an industrial process. In the eighteenth century any device that had been
made for an activity or action was a machine and it did not have connotations of
engineering and manufacturing. For example, early in the eighteenth century Pierre
Armand a surgeon in Paris invented a “nouvelle machine” for extracting the head of
a fetus that had been separated from the body and was still in the uterus. Amand’s
machine was a net with attached cords that was inserted by hand and passed up over
the head which could then be pulled out [3, pp. 243-249]. The umbrella is another
example of an eighteenth century machine [4, pp. 123-124].

“If you walk with an umbrella, and meet a similar machine, lower yours in
time, lest you either break it, or get entangled with the other.”

Advice on walking London’s streets from The London Adviser and Guide
by the Revd. Dr. Trusler (1790) [4]

An issue in this book was how to refer the health professionals who used simula-
tion. Until the seventeenth century a midwife was a woman who was more or less
experienced in comforting a woman giving birth but often knew very little about the
process. The first surgeons or physicians such as William Harvey who acquired
additional skills to intervene in childbirth were also called midwives. Professional
midwives learnt their craft through a lengthy apprenticeship but the demand for
training for the new discipline that would become obstetrics created a need for a
different education model. The training courses that began to appear in the eigh-
teenth century led to increased numbers of these practitioners and the term man-
midwife was introduced to better explain their role in childbirth. This differentiation
was important in justifying their fee which was more than that of a midwife. Some
adopted the more fashionable title of accoucheur that originated in France. In
France midwives were called sages-femme an in Germany they were called
Hebamme or Geburtshelfer. Widespread use of the terms obstetrics and obstetrician
developed in the nineteenth century and the word for obstetrics German started as
Geburtshiilfliche and later became Geburtshilfliche. A challenge in narrating the
development of simulation has been the way boundaries changed in Europe in the
last three hundred years particularly those associated with what is now Germany.
The biggest problem has been with names used for simulators, which have changed
a lot over the years in all languages.

The first doctoral thesis on simulation was written by Langsdorf who was study-
ing in Gottingen at the end of the eighteenth century [5]. The title he gave the work
was Phantasmatum Sive Machinarum Ad Artis Obstetriciae Exercitia Fascientium
Vulgo Fantome Dictarum Brevis Historia which can be rendered as “A short account
of likenesses or devices for practicing obstetric skills also called phantoms.”



6 1 Introduction

In the nineteenth century the terms most used were manikin, mannequin, and
phantom (fantom). Phantom seems to have been least used in articles written in
English although in 1876 when he referred to a machine used by Smellie for teach-
ing obstetrics, McClintock noted it was now called a phantom [6]. In 1835, an
article in the Lancet on medical education reported that in Paris the positions of the
fetus and the mechanism of labor are demonstrated “upon what are called ‘manne-
quins,’ i.e., a stuffed pelvis with an artificial fetus” [7]. The London Medical Record
of September 15th 1881 outlined the examinations required to graduate in medicine
from midwifery the University of Brussels including that the examination in mid-
wifery consisted of “obstetrical operations on the mannequin (model of pelvis)” [8,
p- 375]. Manikin and mannequin have been spelt in many ways including mannikin,
maniken, manakin, manequin, and even maunequin.

In “A Dictionary of Medical Science” published in the United States in 1860, the
entry for “Manikin” referred readers to “Fantom” but the entry for “Fantom” noted
that a “Mannequin” was used by surgeons to practice bandaging or the accoucheur
for the manual part of midwifery and there were alternative spellings for manikin
such as mannikin, manakin, and manikin [9]. The Italian equivalent of mannequin
is manichino [10]. The many different ways of spelling manikin and phantom, e.g.,
phantome, phantoma, fantom, fantoom, etc.) particularly before the twentieth cen-
tury can be a barrier to finding articles on historical simulators.

A body that was used as a simulator was sometimes called a natural manikin. In
obstetric simulation the terms mannequin/manikin and phantom generally referred to
the maternal part of an obstetric simulators The same term was used in other coun-
tries including, macchina ostetricia (obstetric machine) and macchina da parto
(birthing machine) in Italy, Entibindungsmaschine (maternity machine) and
Gebdhrmaschine (birth machine) in Germany and Machina babiena in Poland. There
were separate names for the artificial fetus such as Puppe (German), poupee (French),
and fantoccio (Italian). In the eighteenth and nineteenth centuries there was much
debate over the merits of using a stillborn or cadaver fetus over an artificial one.

In German nouns can be run together and “Maschine” and ‘“Phantom” were
prefixed with the part of the body or process being simulated to make a name for the
simulator. Examples include Augenphantom (eye simulator), Entbindungsmaschine
(birth, delivery simulator), Gerburtshilflichemaschine (obstetric simulator), and
Dammschutzphantom (perineum simulator). Two terms were added to the German
obstetric simulation lexicon at the beginning of the nineteenth century, pelvarium
and hysteroplasmen. The pelvarium was a model pelvis specifically designed for
students to learn the names and measurements of the diameters of the pelvis used in
pelvimetry [11]. The hysteroplasmen was a replica of the vagina, cervix, and uterus
used to practice “touching”, vaginal examination during labor or procedures such as
packing the uterus to stop post-partum hemorrhage [12-14].

In Three Hundred Consultations in Midwifery Lee reported a conversation with
a young accoucheur who said he had only practised applying forceps on “the
Dombey”. Lee was then told this was the name students gave “to the stuffed machine
called a mannequin or phantom, usually imported from France” for teaching operative
midwifery [15, pp. 69-71]. The term “dummy” appears only became common in
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twentieth century. A short review of simulators in dentistry published in the Journal
of the British Dental Association in 1898 had the title The “dummy patient,” or
student’s practising ground. Cunningham, the author of the article and editor of the
journal wrote,

One word, re the term “phantom” I don’t like it, it sounds unenglish. I know that it has been
used to mean a model, manikin, or effigy upon or by which to illustrate bandaging, surgical,
obstetric, and other operations This is so far from the original meaning of the word, which
is defined as “an illusive perception of an object that does not exist” that it is not surprising
that it has never got into common use.

The term android for a functional humanoid model is from an 1886 novel L’Eve
future (translated as Future or Tomorrow’s Eve) by Villiers de 1’'Isle-Adam. The
term robot was derived from the Czech word robota, meaning servitude or forced
labor. It was first used by K. Capek in 1920 in the play “R.U.R. Rossum’s Universal
Robots”. Robots became celebrities and it wasn’t long before a robot patient was
developed. The terms manikin, mannequin, and phantom were the terms most usu-
ally used in the nineteenth century and continue to be those most often used.

In this narrative of the development of simulation in health professional educa-
tion it has been necessary to accommodate all these different terms. The convention
adopted for this book was to use the term for a simulator and associated items that
was used in the time and place being written about and the English equivalent at that
time (see Table 1.1). The modern term simulator has also been used for them
to emphasize the connection and similarity between the use of simulation then and
its use now.

Table 1.1 Summary of terms used for simulators at different times and in different places

English French German Italian Latin
Sixteenth Automaton Automate Automat
century
Seventeenth Statue Statua
century
Eighteenth Contrivance
century Apparatus Appareil Geriit Apparecchio
Artificial I’homme
man artificiel
Machine Machine Maschine Macchina Machina
Phantom Phantom Phantom Fantasma Phantasma
Fantome Simulacrum
Doll Poupée Puppe
Puppet Fantoche Fantoccio
Nineteenth Mannequin Mannequin Mannequin
century Manikin Manequin Manichino
Replica Nachbildung
Android Andréide
Twentieth Dummy
century Robot Robot Roboter Robot

Simulator Simulateur | Simulator Simulatore
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Chapter 2
Early Examples of Simulation in Training
and Healthcare

“The art is long, life is short; the crisis fleeting; experience perilous, and
decision difficult”. Hippocrates

Everyone about to undergo a healthcare procedure wants the health professional
to be knowledgeable, well-trained, and experienced so that a complication would be
unlikely but if one did occur it would be managed quickly and effectively. Practical
experience is essential for learning a skill and it may take hours or days to develop
competence and learning all the skills of a craft or a profession may take several
years. The Greek philosopher Aristotle (384-322 BCE) taught in his Nichomachean
Ethics that we learn skills and behaviors through repetitive actions (habituation) and
development of expertise, like virtuous behaviors, requires guidance and feedback:

For we learn a craft by producing the same product that we must produce when we learned
it; we become builders, for instance, by building, and we become harpists by playing the
harp. Similarly, then, we become just by doing just actions, temperate by doing temperate
actions, brave by doing brave actions. [1]

There are two parts to learning a skill; learning what to do when everything is
normal and working as it should and learning what to do when there is an abnormal
condition. Hippocrates (c. 460—c. 367 BCE), known as the father of medicine,
summed this up in the Aphorismi, which starts with the phrase, Ars longa, vita
brevis. The English rendering of the complete aphorism explains exactly why simu-
lation has to be at the core of practical training of health professionals.

Life is short, the Art is long; the crisis fleeting; experience perilous, and decision difficult.
The physician must not only be prepared to do what is right himself, but also to make the
patient, the attendants, and externals cooperate. [2]
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