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How to train? 



Training in Medicine 

Traditional Educational 
Approach (Halsted, 1892) 

1) KNOWLEDGE 

2) LEARNING BY DOING:   
   SKILLS (TS + nTS) + JUDGEMENT 



Training in Medicine 

! Knowledge " Sapere 

! Skills (tech + non-tech) " Saperlo fare (come) 

! Good judgement: "Sapere quando farlo 

Bloom, 1956 





Laparoscopy & Endoscopy  

Ultrasound-Guided Interventional 

Procedures 

Ethical and Professional Issues 

Moving from “learning by doing” to simulation  

Training in Medicine 

Psychomotor Skills: 
HAND-EYE COORDINATION 



Training Today 
•  Knowledge 
•  Psycho-motor skills  

– Technical Skills 
– Non-technical Skills 
– Automaticity 

•  Good Judgement 
•  Communication & Teamworking 

SIMULATION/CRM 



•  Didactic Lectures = Knowledge  

•  Laboratory Training 
– Ultrasound examination on healthy 

volunteers 
– Hands-on Simulation 

•  Proctoring 
– Direct observation 
– Tutored procedures on real patients 

SIMULATION 

Training in US-VA 



Training in US Guided VA Today 

•  Didactic Lectures = Knowledge 

•  Laboratory Training 
–  Ultrasound examination on healthy volunteer 
–  Hands-on Simulation 

•  Proctoring Phase 
–  Direct observation 
–  Tutored procedures on real patients 

•  Personal ‘untutored’ Learning Curve 
•  Final Clinical Audit 

Simula'on	

Training	

Clinical	Training	



State of the art 

•  Aspetti definiti 
– Didattica Teorica 
– Lab-training attraverso simulazione 
– Learning curve clinica tutorata 
– Learning curve personale autonoma 
– Audit clinico 



State of the art 
•  Molte le questioni da definire 

– Numero di procedure (?) 
– % di complicanze per ciascuna tecnica? 
– Durata del training 
– Mantenimento proficiency 
– Caratteristiche dell’istruttore 
– Rilevatori istituzionali di efficacia del training: 

quali outcomes? 
– Personale dedicato al paziente pediatrico 
– Percorso di certificazione e accreditamento 



Training in Medicine 

•  Università 
– Corso di laurea 

•  Medicina e Chirurgia  
•  Infermieristica 

•  Scuole di Specializzazione 
•  Professionisti con consolidata esperienza 

lavorativa 

Differenti tecniche di 
insegnamento 











Lamperti et al. ICM 2012 

•  Formal education with theoretical lessons 
on  
– ultrasound physics;  
– ultrasound anatomy (knobology) and  
– hands-on-training on inanimate models could 

achieve standardisation across medical 
centres …”  



Lamperti et al. ICM 2012 

•  “…simulation provides an optimal training 
milieu for the teaching and practice of 
ultrasound guidance by learners … 

•  Simulation models can also provide essential 
psychomotor feedback required for optimal 
learning of ultrasound-guided cannulation… 

•   importance of independent evaluation of 
learner performance before and after the 
teaching intervention to allow objective 
confirmation of whether the learner has 
mastered the content of the clinical course…” 



La Consensus WoCoVA 



•  Rigorosamente ‘Evidence-based’ 
•  Utilizzato il metodo GRADE-RAND 

raccomandato dalla Cochrane Rev. Come 
metodo di scelta per le consensus 

•  ISO e JCAHO accettano solo metodi di 
certificazione basati su EBM 







Training Strutturato 

•  Didattica Teorica 
•  Training di laboratorio 

– Volontari sani 
– Simulatori 

•  Training clinico e Personal Learning Curve 
•  Audit Clinico e Valutazione Performance 





•  Anatomia normale e variabilità anatomica 
•  Principi di tecnica ecoguidata 
•  Algoritmi di scelta della vena 
•  Scelta dell’accesso venoso 
•  Indicazioni 
•  Possibili complicanze e loro riconoscimento 





•  Basi dell’ecografia per una corretta acquisizione e 
interpretazione dell’immagine ecografica 

•  Knobology 
•  Anatomia ecografica e variabilità anatomica 
•  Venipuntura ‘eco-guidata’ 
•  Uso globale dell’ecografo 
•  DIDATTICA TEORICA + LAB TRAINING/

SIMULAZIONE  





Valutazione Ecografica Preliminare 

Controllo della punta 

Diagnosi/Esclusione PNX/Emotorace 

Puntura ecoguidata 

Ecografia e Accessi Vascolari Oggi




TEACHING PROTOCOL 
Theory 

#  Basic principles of US physics 
#  US anatomy of the arm 
#  US guided vein sticking techniques  
#  Pitfalls of US imaging and US 

needle visualization 
#  Complications of improper US 

guidance and  
 prevention of 
 common mistakes 

#  Indications for Venous Catheters 
insertion and criteria for a correct 
device selection 

#  Early and late complications and 
their prevention 

#  Role of US in preventing early and 
late complications  

#  International guidelines regarding 
device selection, insertion and  

 management 

ULTRASOUND ISSUES VASCULAR ACCESS ISSUES 



•  Classificazione dei cateteri 
•  Materiali: vantaggi e svantaggi 
•  Tecnologia della Power Injectability 



TEACHING PROTOCOL 

Vascular anatomy and US probe 
handling on healthy volunteers 
Training on a home-made phantom, 
according to a strictly standardized step-
by-step skills session protocol 

4 hours of lab training 



•  Corretto posizionamento della punta 
•  Tecniche di ‘tip location’ 
•  Tecniche di ‘tip navigation’ 
•  DIDATTICA TEORICA + LAB TRAINING/

SIMULAZIONE  



•  Prevenzione delle CR-BSI 
•  Pre-, Intra- & post- procedura 
•  DIDATTICA TEORICA + LAB TRAINING/

SIMULAZIONE  



FULL BARRIER 
PRECAUTIONS 



•  Ultrasound training on simulators 
•  First study ever to demonstrates positive 

effects of simulation training on clinical 
outcome 





• Procedura di impianto 
•  Linee guida da Letteratura e 

procedure locali aggiornate 
evidence-based  









Human 
Factors 

Organisation Technology 



In	questo	video	contate	quante	volte	I	giocatori	in	bianco	passano	la	palla	



• 14	
• 15	
• 16	



• 14	
• 15	

• 16	



Avete	visto	il	gorilla?	

Almeno	la	metà	di	voi	non	ha	visto	il	gorilla	



• Per	chi	tra	voi	ha	notato	il	gorilla…	
• Per	chi	era	già	a	conoscenza	di	questo	
test…	

Ce	n’è	un	altro...	



In	questo	video	contate	quante	volte	I	giocatori	in	bianco	passano	la	palla	



•  Avete	visto	la	tenda	
cambiare	colore?	

•  Avete	visto	1	
giocatore	ves'to	di	
nero	lasciare	il	gioco?	

Se	cercate	il	gorilla	potreste	non	controllare	
altri	even'	inaspeHa'	



•  “Improving	one’s	suscep'bility	to	errors	by	increasing	
one’s	awareness	of	the	risk,	and	habitually	stepping	
back	and	revise	diagnoses	and	procedures…”	

•  “Simula'on	training	is	effec've	in	achieving	these	
aims!”	

Simulation is the answer! 

St	Pierre	M,	Ho,inger	G,	Buerschaper	C.	Crisis	
Management	in	Acute	Care	Settings:	Human	Factors	and	
Team	Psychology	in	a	High	Stakes	Environment.	Berlin:	
Springer,	2007;	74–	8.	

Weller	JM,.	Anaesthesia	&	Intensive	Care	2008;	36:	185–9.	

“In	a	simulated	environment,	errors	can	be	allowed	to	
progress	to	teach	the	trainee	the	implica'ons	of	the	
error	and	allow	reac'ons	to	rec'fy	devia'ons”	

Ziv	A	ACADEMIC	MEDICINE,	VOL.	78,	NO.	8	/	AUGUST	
2003	



“Tell	me	and	I	forget,	

Teach	me	and	I	may	remember,	

Involve	me	and	I	learn”	

	Benjamin	Franklin	



Lesson	Learned	from	Flight	Deck	

•  Since	the	’60s,	avia'on	accidents	drama'cally	
decreased	aVer	the	implementa'on	of	standardized	
training	based	mostly	on	simula'on	

•  Avia'on	(and	nuclear)	industries	has	developed	
high-fidelity	simula'on	training	programs	improving	
the	non-technical	skills	of	teams	through	Crew	
Resource	Management	programs	(CRM).		

•  “It is frightening to speculate the level of 
mortality that might ensue if pilots received 
the same level of training that surgeons are 
currently subjected to in learning new surgical 
procedures” 



Simula'on	in	Medicine	

•  Anaesthesiology	was	one	of	the	first	medical	
special'es	to	demonstrate	the	impact	of	
human	factors		

•  In	the	early	‘90s,	David	Gaba	and	colleagues,	at	
Stanford	University,	developed	the	concept	of	
Anaesthesia	Crisis	Resource	Management	
(ACRM),	which	addressed	human	factors	in	the	
opera'ng-room	seang	

•  Since	then,	as	the	concept	extended	into	
different	domains	and	special'es,	it	was	called	
Crisis	Resource	Management	(CRM)		

Gaba	D,	Anesthesiology,	1992	



CRM	Principles	
•  Points	regarding	cogni've	aspects	and	

decision	making	

•  Know	your	environment		

•  An'cipate	&	plan		

•  Allocate	all	available	informa'ons		

•  Prevent	or	manage	fixa'on	errors	

•  Repeatedly	reassess	

•  Use	cogni've	aids		

•  Cross	check		

•  Repeatedly	reassess	

•  Set	priori'es	dynamically	

•  Allocate	aHen'on	wisely	

•  	

Rall	&	Gaba,	2010	

•  Points	regarding	Teamwork	and	
Resource	Management	

•  Call	for	help	early	enough	

•  Good	Teamworking:	membership	and	
leadership	role	

•  Communicate	effec'vely:	closed	loop	
communica'on	

•  Distribute	the	workload	

•  use	all	available	resources	 



Closed	Loop	Communica'on	

• Misinterpreted	communica'on	can	result	in	
adverse	events	

✴ What	is	said	may	not	be	what	is	heard	

✴ What	is	heard	may	not	be	what	is	understood		

✴ What	is	understood	may	not	be	what	is	done		



A	case	of	Miscommunica'on	

•  Agitated	pa'ent,	intubated	
•  	Doctor:	‘Please,	give	20	Propofol’	
•  Nurse:	‘Ok’	and	applying	20	ml	of	Propofol	
claims:	‘20	propofol	are	in’	

Blood	pressure	crashes	and	pa'ent	goes	into	CA	

Inten'on	was	20	mg,	not	200	mg	



Simulation 





Simula'on	Technology	

McLaughlin	et	al.,	Acad	Emerg	Med,	2008	



Commercial,  

anatomical phantoms 

Phantoms 



Commercial, 

simplified phantoms 

Phantoms 



Home made, 
simplified phantoms 

Di Domenico, JCA 2007 

Phantoms 



Kendall, CJEM 2007 

Phantoms 
Home made, 
simplified phantoms 



Computer-based simulators 



Computer-based simulators 



Chantler, Anaesthesia 2004 

Home made, 
simplified 
phantoms 

Phantoms 



Phantoms 
Pittiruti, AVA 2005 



•  Somministrare da 6 a 12 tasks di difficoltà 
crescente  

•  Passare all’esercizio successivo solo dopo 
completamento soddisfacente del precedente  

•  Progressione fino a “ricostruire” l’intera 
procedura (CONTESTUALIZZAZIONE)  

•  Misurazione della performance  
•  Feedback e debriefing  



The Seven Steps Protocol 
PHASE 1 – ULTRASOUND IMAGING 
•  Step 1: probe orientation 
•  Step 2: hand stabilization + static and dynamic evaluation of the 

vein (short axis scan) 
•  Step 3: shift to long axis scan of the vein 

PHASE 2 – US GUIDED NEEDLE MANIPULATION 
•  Step 4: static visualization of the needle and its tip 
•  Step 5: dynamic visualization of the needle and its tip without 

venous target 
•  Step 6: techniques of US guided venipuncture 

PHASE 3 – CATHETER INTRODUCTION 
•  Step 7: complete simulation of field preparation, catheter 

introduction, securement and medication + US visualization of 
catheter within the lumen 



STEP 1 – Probe orientation 

Image specularity after 180° probe rotation 



STEP 2a – Hand stabilization 

The ulnar hand margin lies on 
the phantom surface to avoid 

probe slipping 



STEP 2b – Static evaluation 

Vein diameter and depth 



STEP 2c – Dynamic evaluation 
Vein 
compressibility 

Probe sliding to evaluate any change in venous depth and 
course 



STEP 3 – Shift to long axis 

1) The ”short axis” 
vein image is 
centered in the 
screen … 

2)  …90° clockwise 
probe  rotation … 

3)  … until a longitudinal 
view of the vein is 
reached 



STEP 4 – Static needle/tip visualization 
The trainee scans the phantom’s soft tissue looking for  

 the needle (no needle manipulations 
 in this step):  

 A) out of plane 
 B) in plane 

A B 



STEP 5 – Dynamic needle/tip visualization 
The trainee manipulates the needle (introduction and extraction) 
within the phantom soft tissue under close US guidance.  
NO ATTENTION TO VENOUS TARGET IN THIS STEP  

A) out of plane B) in plane 

Close attention to visualization of needle tip during probe movements is required 



STEP 6a – US guided venipuncture 
SHORT AXIS 

+ 
OUT OF PLANE 

Correct 
visualization of 

needle tip within 
the vessel 

lumen 

Vein wall 
introflection and 

needle tip 
visualization 



SHORT AXIS 
+ 

IN PLANE 

STEP 6b – US guided venipuncture 

Correct visualization of 
needle tip within the vessel 

lumen  

Note the bevel image 



LONG AXIS 
+ 

IN PLANE 

STEP 6c – US guided venipuncture 

Correct visualization of 
needle tip within the vessel 

lumen  

Note the bevel image 



STEP 7 – Procedure simulation 
OPERATIVE FIELD PREPARATION 

… AND LET’S GO !!! 

FULL BARRIER PRECAUTIONS 

SPQR 
Sono Pazzi Questi Romani 

READY TO GO 



STEP 7 – Procedure simulation 
CATHETER INTRODUCTION 



STEP 7 – Procedure simulation 

CATHETER SECUREMENT 
AND MEDICATION 



LONG AXIS 

SHORT AXIS 

STEP 7 – Procedure simulation 

CATHETER 
VISUALIZATION 

WITHIN THE 
VESSEL LUMEN 



Valutazione e Audit 









Debriefing	

• 	 AVer	 par'cipa'ng	 in	 a	 case	 (simulated	 or	
not),	debriefing	allows	clinicians	to	reflect	

•  	 Goals	 of	 Debriefing:	 to	 help	 trainees	
understand,	analyze,	and	synthe'ze	what	they	
thought,	 felt,	and	did	during	the	simula'on	to	
improve	 future	 performance	 in	 similar	
situa'ons.	



Moving	from	‘Shame	&	Blame’	
culture	to	debriefing	with	Good	

Judgement	

•  Judgmental	Debriefing	or	“Shame-&-
Blame”		

• Non-Judgmental	Debriefing	or	
“Socra'c”	

• Debriefing	with	Good	Judgment	or	
“Reflec've	Prac'ce”		



Shame	&	Blame	

•  Truth	is	in	the	possession	of	the	instructor	
•  Error	is	in	the	hands	of	the	trainee	
•  humilia'on	

•  dampened	mo'va'on		
•  reluctance	to	raise	ques'ons	about	areas	of	

confusion	

•  exit	of	talented	trainees	from	the	specialty	



“Socra'c”	

•  Allow	to	deliver	cri'cal	messages	avoiding	
nega've	emo'ons	

•  Kind	way	to	lead	trainees	to	cri'cal	insight	
that	the	instructor	is	reluctant	to	state	
explicitly	

•  Non-blaming	approach	

•  Same	assump'on	with	the	‘Shame&Blame’:	
‘I’m	right,		You’re	wrong’	



1	–	observa'on/descrip'on:	the	teacher	observes	and	describes	trainee’s	ac'on		
2	–	comment/opinion:	the	teacher	offers	his/her	idea	about	that	
3	–	mental	model	disclaimer:	the	teacher	shows	his/her	interest	(curiosity)	to	discover	the	
mental	model	that	framed	student’s	ac'on.	

Reflec've	 debriefing	 increases	 the	 chances	 that	 the	 student	 will	 be	 able	 to	 accept	
teacher’s	feedback	without	being	defensive	and	feeling	psychologically	safe	

Reflec've	Debriefing	



Valutazione e Audit 



Controversie: numeri 

•  Learning curve: quante procedure? 
– GIPE " 50 in 6 mesi (20 in 3 mesi) 

•  Learning curve: durata? 
– GIPE " da 3 a 6 mesi 

•  Audit: entro quanto tempo? 
– GIPE " entro 6-9 mesi 

•  Mantenimento della proficiency: quante 
procedure/anno? 







Audit 
Cosa? Quando?  

•  Rilevazione del successo clinico del training 
ricevuto 

•  Effettuato da parte di un tutor esperto a 
distanza di un certo periodo di tempo dalla 
fine del corso di addestramento 

•  Tale intervallo di tempo è ancora oggetto di 
controversie: alcuni autori sostengono l’utilità 
di un audit clinico dopo 3 mesi altri addirittura 
ad un anno di distanza dal termine del 
training.  



Audit 
Cosa? Come?  

•  Discussione della performance del discente 
a distanza di tempo  

•  Si discutono: (a)complicanze, (b)fallimenti, 
(c)numero di tentativi, (d)numero di successi 

•  Sarebbe utile che ciascun operatore in 
formazione sottoponesse al suo tutor una 
documentazione iconografica accurata in 
modo da poter ricevere un feedback 
produttivo in questa fase di debriefing 







Trainer/Superviser/Instructor 

•  Trainer certificato 
•  Motivazione 
•  Proficiency del trainer: casistica elevata, 

bassa ‘morbidity’ 
•  Membro di IV team 
•  Sua precisa responsabilità deve essere 

quella di promuovere una cultura nella 
prevenzione delle CR-BSI 



•  Proper	development	of	SIMULATION	TRAINING	is	an	
ethical	impera've		

•  Improving	TECHNICAL	&	NON-TECHNICAL	SKILLS,	
simula'on-based	educa'on	has	the	poten'al	role:	

•  to	decrease	the	numbers	and	effects	of	medical	
errors,	

•  to	facilitate	open	exchange	in	training	situa'ons,		
•  to	enhance	pa'ent	safety,			

‘Primum,	non	nocere...’	
Simula'on:	an	Ethical	Impera've!	

Adop'ng	simula'on	as	a	standard	of	training	and	cer'fica'on	in	
medical	educa'on,	health	systems	will	be	more	accountable	and	
ethical.	



Thanks a lot 


