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Processing:	
• Translates	a	patient’s	story	(signs/symptoms)	into	precise	medical	terms	

o Days	becomes	‘acute’;	shortness	of	breath	becomes	‘dyspnea’	
• Uses	‘semantic	qualifiers’	that	add	specificity	and	allow	compare/contrast	

o Acute	vs.	chronic;	monoarticular	vs.	polyarticular;	dull	vs.	pleuritic	
• Allows	us	to	effectively	communicate	with	other	clinicians	
• Allows	us	to	map	a	patient’s	problem	onto	stored	medical	knowledge	

	
Problem	Representation	(PR):	

• Succinct,	processed	summary	of	a	patient’s	story	(a	'tweet');	aids	in	building	a	
differential	diagnosis	

o Starts	during	the	patient	encounter	as	an	internal,	mental	model	for	the	
patient’s	main	problem;	refined	throughout	the	encounter	

o Guides	history-taking	&	the	exam	(by	defining	the	problem	&	sparking	ideas	
about	the	ddx	or	possible	categories	of	disease,	helps	ID	important	questions	
to	ask	or	exam	maneuvers	to	do)	

o When	we	sit	down	to	write	our	note	or	give	an	oral	presentation,	we	use	the	
PR	we’ve	built	in	our	minds	as	a	starting	point	to	craft	the	sentence	that	
starts	the	A/P	(AKA	the	‘one-liner,’	summary	statement,	assessment,	or	
‘final	problem	representation’)	

§ The	PR	is	also	linked	w/	the	ID/CC	statement	at	the	beginning	of	the	
note	or	presentation	(same	core	problem);	the	ID/CC	statement	is	
much	more	succinct/shorter	than	the	sentence	at	the	beginning	of	the	
A/P—i.e.	ID/CC	doesn’t	include	details	about	the	exam	or	test	results	
and	is	focused	on	briefly	describing	the	presenting	symptom	

• Includes:	
o Who:	Relevant	Epidemiology/Risk	Factors	for	disease	
o What:	Key/differentiating	features	of	the	clinical	syndrome	

(signs/symptoms)	
o When:	Time	course/pattern/tempo	(acute/progressive)	

• Excludes:	
o Non-specific	information	

§ Fatigue	rarely	helps	to	narrow	our	differential	diagnosis	
o Irrelevant	information		

§ A	patient’s	inguinal	hernia	is	likely	irrelevant	to	their	exertional	chest	
pain	

• Allows	experienced	clinicians	to	use	pattern	recognition	to	quickly	develop	a	ddx	
• Allows	learners	to	develop	their	reasoning	skills:	

o What	is	most	relevant	to	a	given	clinical	problem?	
o How	do	we	specifically	define	a	clinical	problem	in	order	to	begin	to	solve	it?	
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Illness	Scripts:	
• Mental	representations	of	diseases	(3x5	cards)	
• Dynamic,	change/develop	with	experience	
• Unique	to	individual	clinicians	
• Include	(same	3	categories	in	Problem	Representation,	plus	add’l	info):	

o Who:	Who	gets	it?		
§ Epidemiology,	risk	factors	

o What:	Clinical	syndrome	(Signs/Symptoms)	
§ Prioritize	those	that	are	most	helpful	in	distinguishing	related	

diseases	
o When:	Time	course/pattern/tempo	
o Why:	Pathophysiology	

§ Connecting	pathophysiology	with	the	Who/What/When	in	a	script	
helps	us	truly	‘understand’	it	

o As	scripts	develop,	additional	categories	are	added:	e.g.	diagnostic	and	
treatment	approach	

	
Schema:	

• A	systematic	approach	to	thinking	through	a	given	clinical	problem	
o Can	be	used	to	help	clinicians	build	a	ddx		

§ Can	also	use	schema	to	systematically	approach	how	to	manage	a	
particular	clinical	problem,	approach	a	procedure,	etc.	

o Often	based	on	mechanistic	thinking/pathophysiology	
§ i.e.	diagnostic	schema	for	acute	kidney	injury	=	pre-renal,	intrinsic,	vs.	

post-renal		
o May	be	unique	to	an	individual	clinician	based	on	their	experience	
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Case	1:	Mid-Year	Intern	on	inpatient	medicine	service		
	
You	are	on	a	busy	inpatient	medicine	wards	service	half-way	through	the	academic	year.	
The	intern	presents	a	new	patient	that	he	just	admitted	from	the	Emergency	Department	
(ED).	You’ve	looked	through	the	patient’s	chart	and	are	concerned	about	a	possible	
pulmonary	embolus	(PE)	given	the	combination	of	sinus	tachycardia,	dyspnea,	pleuritic	
chest	pain,	and	low-grade	temperature	without	a	change	in	the	patient’s	cough/sputum	
production,	or	clear	triggers	for	a	COPD	exacerbation.	Since	PE	is	a	‘can’t	miss’	diagnosis	
(with	high	morbidity/mortality),	you	want	to	be	sure	it	has	been	considered.	
	
After	presenting	the	H&P,	the	intern’s	assessment	and	plan	(A&P)	is	as	follows:	
	
“Ms.	Goldman	is	a	64yo	woman	with	DM	and	COPD	on	2L	home	O2	with	acute	on	chronic	
shortness	of	breath,	tachycardia,	low	grade	fevers,	pleuritic	chest	pain,	and	a	leukocytosis.	I’m	
most	concerned	for	community	acquired	pneumonia	and	think	we	should	continue	the	
antibiotics	they	started	in	the	ED.	A	COPD	flair	is	also	possible	given	her	history,	so	we	should	
consider	starting	some	prednisone	as	well,	especially	if	she’s	not	improving	by	tomorrow	on	
her	antibiotics.	I	always	like	to	keep	new	onset	heart	failure	in	the	back	of	my	mind	in	folks	
with	risk	factors	for	CAD	and	silent	ischemia,	but	I	think	that’s	probably	less	likely	at	this	
point	given	her	fevers	and	leukocytosis.”	
	
1. What’s	working	well	with	the	reasoning	here?	What	reasoning	skills	is	this	intern	
demonstrating,	what	can	you	reinforce?	In	other	words,	what	should	he	‘keep	doing?’	

	
	
	
	
	
	
	
	
	
	
2. Identify	potential	challenges.	What’s	on	the	differential	for	this	intern’s	problem(s)	in	
thinking	through	this	case?		
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3. Pin	down	the	problem/Explore	your	differential	for	this	learner’s	challenges.	
What	questions	could	you	ask	the	intern	to	reveal	where	he	struggled	in	his	reasoning?	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
4. Coach.	Consider	several	possible	reasoning	issues	that	could	be	revealed	when	you	pin	
down	the	problem	(step	above).	Brainstorm	2-3	different	strategies	for	coaching	this	
intern	to	target	different	potential	reasoning	deficits.		
		

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

5. Role-Play.	Return	to	the	larger	group	to	share	your	ideas—we	may	put	some	of	your	
ideas	into	practice	and	see	how	a	feedback/teaching	scenario	might	go	with	this	intern.		
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Case	2:	Third	year	medical	student	on	GI	consult	service	

You	have	been	working	with	an	MS3	for	the	past	week	on	an	inpatient	GI	consult	service.	
You	ask	him	to	see	a	new	consult	patient	whom	you	believe	may	have	gallstone	pancreatitis	
given	the	information	you	have	heard	so	far,	which	includes	a	prior	history	of	symptomatic	
gallstones,	LFT	(liver	function	test)	abnormalities,	and	acute	symptoms	including	severe	
abdominal	pain	radiating	to	the	back,	nausea	and	vomiting,	and	hypotension.	As	this	
diagnosis	can	be	life	threatening	and	requires	rapid,	aggressive	care,	and	would	necessitate	
an	urgent	intervention	if	he	were	found	to	have	on-going	retained	stones,	you	want	to	be	
sure	to	consider	this	diagnosis	early.	After	presenting	his	History	and	Physical	(H&P),	the	
student	closes	his	oral	presentation	with	the	following	assessment	and	plan	(A/P):	

“In	summary,	Mr.	Smith	is	a	62yo	man	with	multiple	medical	problems	including	COPD,	
hypertension,	hypercholesterolemia,	prostate	cancer,	diabetes,	coronary	artery	disease,	plus	
some	depression,	and	a	history	of	gallstones.	He	has	had	some	abdominal	pain,	fatigue,	and	
generalized	weakness,	nausea	and	vomiting,	low	grade	fevers,	tachycardia,	and	hypotension.	

Really,	he	could	have	a	lot	of	different	things.	I’m	worried	that	given	his	lack	of	follow-up,	his	
prostate	cancer	may	have	advanced	and	could	now	be	causing	systemic	problems	due	to	
metastatic	disease.	But,	with	abdominal	pain	in	someone	with	diabetes,	we	should	also	be	
thinking	about	an	MI.	We	should	get	a	CT	of	his	chest	and	abdomen	to	look	for	metastatic	
disease,	check	an	EKG	and	send	some	cardiac	enzymes.	Plus,	I	think	he’s	a	bit	dry,	so	I	wrote	
him	for	a	liter	of	normal	saline.”	

1. What’s	working	well	with	the	reasoning	here?	What	reasoning	skills	is	this	student
demonstrating;	what	can	you	reinforce?	In	other	words,	what	should	he	‘keep	doing?’

2. Identify	potential	challenges.	What’s	on	the	differential	for	this	student’s	problem(s)	in
thinking	through	this	case?

Developing Medical Educators of the 21st Century | San Francisco, CA | Feb 25-27, 2019 



Promoting	Diagnostic	Reasoning	in	Learners:	A	Framework	for	Teaching	and	Feedback	
Denise	M.	Connor,	MD	(denise.connor@ucsf.edu)		
	

 4	

	
	
3.	Pin	down	the	problem/Explore	your	differential	for	this	learner’s	challenges.	What	
questions	could	you	ask	the	student	to	reveal	where	he	struggled	in	his	reasoning?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
4.	Coach.	Consider	several	possible	reasoning	issues	that	could	be	revealed	when	you	pin	
down	the	problem	(step	above).	Brainstorm	2-3	different	strategies	for	coaching	this	
student	to	target	different	potential	reasoning	deficits.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
5. Role-Play.	Return	to	the	larger	group	to	share	your	ideas—we	may	put	some	of	your	

ideas	into	practice	and	see	how	a	feedback/teaching	scenario	might	go	with	this	intern.		
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Case	3:	End-of-the-year	intern	on	inpatient	medicine	service	
	
You	have	been	working	with	an	end-of-the	year	intern	for	the	past	two	weeks	on	inpatient	
medicine.	You	have	noted	that	she	has	a	good	fund	of	knowledge.	Today,	she	is	presenting	a	
new	patient,	and	after	giving	you	her	H&P,	her	Assessment	and	Plan	(A&P)	is	as	follows:	
	
“In	summary,	Mr.	Gabriel	is	a	72yo	man	with	stage	IV	lung	adenocarcinoma,	chronic	
obstructive	urinary	retention	with	an	indwelling	foley	catheter	complicated	by	multiple	ICU	
admissions	for	urosepsis	presenting	again	with	subacute	fevers,	abdominal	pain,	hypotension	
and	acute	kidney	injury.	With	his	chronic	foley	and	prior	history,	his	presentation	fits	with	
another	episode	of	urosepsis.	I’ve	started	empiric	antibiotics	based	on	prior	urine	culture	
sensitivities	as	well	as	early	goal	directed	therapy	with	aggressive	IVF.	We’ll	await	culture	
results	and	tailor	his	antibiotics	as	needed.	He	is	still	hypotensive	despite	two	liters	of	IV	fluids,	
so	we’re	admitting	him	to	the	ICU	and	starting	a	central	line	for	monitoring.”	
	
On	your	own	review	of	the	patient’s	labs	before	rounds,	you	noticed	that	Mr.	Gabriel	has	
significant	hyponatremia,	hyperkalemia	and	hypoglycemia—in	fact,	these	abnormalities	
have	also	been	present	on	his	labs	in	the	past.	His	temperature	has	actually	been	in	the	99	
range,	rather	than	a	true	fever	as	reported.	Given	these	findings,	you	are	concerned	about	
adrenal	insufficiency	as	a	potential	cause	for	his	presentation,	or	at	least	a	complicating	
factor	(and	potentially	an	underlying	factor	in	his	multiple	prior	ICU	admissions).	
	
1. What’s	working	well	with	the	reasoning	here?	What	reasoning	skills	is	this	intern	

demonstrating;	what	can	you	reinforce?	In	other	words,	what	should	she	‘keep	doing?’	
	
	
	
	
	
	
	
	
	
2. Identify	potential	challenges.	What’s	on	the	differential	for	this	intern’s	problem(s)	in	

thinking	through	this	case?	
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3. Pin	down	the	problem/Explore	your	differential	for	this	learner’s	challenges.
What	questions	could	you	ask	the	intern	to	reveal	where	she	struggled	in	her
reasoning?

4. Coach.	Consider	several	possible	reasoning	issues	that	could	be	revealed	when	you	pin
down	the	problem	(step	above).	Brainstorm	2	different	strategies	for	coaching	this
intern	to	target	different	potential	reasoning	deficits,	and	to	help	prepare	her	for	her
role	as	an	R2.

5. Role-Play.	Return	to	the	larger	group	to	share	your	ideas—we	may	put	some	of	your
ideas	into	practice	and	see	how	a	feedback/teaching	scenario	might	go	with	this	intern.
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Case	4:	Reinforcing	Reasoning	in	the	Classroom	
	
You	are	working	with	faculty	in	your	pre-clerkship	curriculum	to	reinforce	reasoning	
concepts	longitudinally	for	first	and	second	year	medical	students.	The	lecturers	are	
already	feeling	squeezed	with	time	during	their	large	group	sessions,	and	are	resistant	to	
adding	any	additional	objectives	to	their	sessions.	The	course	director	shares	a	slide-set	for	
a	talk	on	Acute	Coronary	Syndrome	with	you,	and	asks	for	your	suggestions	for	low	impact	
ways	to	highlight	reasoning	concepts	during	this	talk.	
	
1. Review	the	slides	for	Case	4	and	brainstorm	some	‘low-hanging-fruit’	

opportunities	to	weave	reasoning	concepts	into	this	medical	knowledge-heavy	
large	group	session?	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
2. What	are	ways	we	might	motivate/excite	colleagues	to	incorporate	reasoning	

into	their	teaching?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

3. Return	to	the	large	group	to	share	your	thoughts.	
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Take-Homes	&	Commitments:	

Something	useful	I	learned	during	today’s	workshop:	

Something	I	will	do	differently	in	my	teaching	as	a	result	of	this	workshop	(consider	creating	a	
SMART	goal	–	specific,	measurable,	attainable,	realistic,	time-bound	–	and	plan	how	you	will	
hold	yourself	accountable	for	this	goal):	

This work by Denise M. Connor, MD is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. 
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Case	1:	Mid-Year	Intern	on	inpatient	medicine	service		
	
You	are	on	a	busy	inpatient	medicine	wards	service	half-way	through	the	academic	year.	
The	intern	presents	a	new	patient	that	he	just	admitted	from	the	Emergency	Department	
(ED).	You’ve	looked	through	the	patient’s	chart	and	are	concerned	about	a	possible	
pulmonary	embolus	(PE)	given	the	combination	of	sinus	tachycardia,	dyspnea,	pleuritic	
chest	pain,	and	low-grade	temperature	without	a	change	in	the	patient’s	cough/sputum	
production,	or	clear	triggers	for	a	COPD	exacerbation.	Since	PE	is	a	‘can’t	miss’	diagnosis	
(with	high	morbidity/mortality),	you	want	to	be	sure	it	has	been	considered.	
	
After	presenting	the	H&P,	the	intern’s	assessment	and	plan	(A&P)	is	as	follows:	
	
“Ms.	Goldman	is	a	64yo	woman	with	DM	and	COPD	on	2L	home	O2	with	acute	on	chronic	
shortness	of	breath,	tachycardia,	low	grade	fevers,	pleuritic	chest	pain,	and	a	leukocytosis.	I’m	
most	concerned	for	community	acquired	pneumonia	and	think	we	should	continue	the	
antibiotics	they	started	in	the	ED.	A	COPD	flair	is	also	possible	given	her	history,	so	we	should	
consider	starting	some	prednisone	as	well,	especially	if	she’s	not	improving	by	tomorrow	on	
her	antibiotics.	I	always	like	to	keep	new	onset	heart	failure	in	the	back	of	my	mind	in	folks	
with	risk	factors	for	CAD	and	silent	ischemia,	but	I	think	that’s	probably	less	likely	at	this	
point	given	her	fevers	and	leukocytosis.”	
	
1. What’s	working	well	with	the	reasoning	here?	What	reasoning	skills	is	this	intern	
demonstrating,	what	can	you	reinforce?	In	other	words,	what	should	he	‘keep	doing?’	

	
	
	
	
	
	
	
	
	
	
2. Identify	potential	challenges.	What’s	on	the	differential	for	this	intern’s	problem(s)	in	
thinking	through	this	case?		
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3. Pin	down	the	problem/Explore	your	differential	for	this	learner’s	challenges.	
What	questions	could	you	ask	the	intern	to	reveal	where	he	struggled	in	his	reasoning?	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
4. Coach.	Consider	several	possible	reasoning	issues	that	could	be	revealed	when	you	pin	
down	the	problem	(step	above).	Brainstorm	2-3	different	strategies	for	coaching	this	
intern	to	target	different	potential	reasoning	deficits.		
		

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

5. Role-Play.	Return	to	the	larger	group	to	share	your	ideas—we	may	put	some	of	your	
ideas	into	practice	and	see	how	a	feedback/teaching	scenario	might	go	with	this	intern.		
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Case	2:	Third	year	medical	student	on	GI	consult	service	
	
You	have	been	working	with	an	MS3	for	the	past	week	on	an	inpatient	GI	consult	service.	
You	ask	him	to	see	a	new	consult	patient	whom	you	believe	may	have	gallstone	pancreatitis	
given	the	information	you	have	heard	so	far,	which	includes	a	prior	history	of	symptomatic	
gallstones,	LFT	(liver	function	test)	abnormalities,	and	acute	symptoms	including	severe	
abdominal	pain	radiating	to	the	back,	nausea	and	vomiting,	and	hypotension.	As	this	
diagnosis	can	be	life	threatening	and	requires	rapid,	aggressive	care,	and	would	necessitate	
an	urgent	intervention	if	he	were	found	to	have	on-going	retained	stones,	you	want	to	be	
sure	to	consider	this	diagnosis	early.	After	presenting	his	History	and	Physical	(H&P),	the	
student	closes	his	oral	presentation	with	the	following	assessment	and	plan	(A/P):	
	
“In	summary,	Mr.	Smith	is	a	62yo	man	with	multiple	medical	problems	including	COPD,	
hypertension,	hypercholesterolemia,	prostate	cancer,	diabetes,	coronary	artery	disease,	plus	
some	depression,	and	a	history	of	gallstones.	He	has	had	some	abdominal	pain,	fatigue,	and	
generalized	weakness,	nausea	and	vomiting,	low	grade	fevers,	tachycardia,	and	hypotension.		
	
Really,	he	could	have	a	lot	of	different	things.	I’m	worried	that	given	his	lack	of	follow-up,	his	
prostate	cancer	may	have	advanced	and	could	now	be	causing	systemic	problems	due	to	
metastatic	disease.	But,	with	abdominal	pain	in	someone	with	diabetes,	we	should	also	be	
thinking	about	an	MI.	We	should	get	a	CT	of	his	chest	and	abdomen	to	look	for	metastatic	
disease,	check	an	EKG	and	send	some	cardiac	enzymes.	Plus,	I	think	he’s	a	bit	dry,	so	I	wrote	
him	for	a	liter	of	normal	saline.”	
	
1.	What’s	working	well	with	the	reasoning	here?	What	reasoning	skills	is	this	student	
demonstrating;	what	can	you	reinforce?	In	other	words,	what	should	he	‘keep	doing?’	
	
	
	
	
	
	
	
	
2.	Identify	potential	challenges.	What’s	on	the	differential	for	this	student’s	problem(s)	in	
thinking	through	this	case?		
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3.	Pin	down	the	problem/Explore	your	differential	for	this	learner’s	challenges.	What	
questions	could	you	ask	the	student	to	reveal	where	he	struggled	in	his	reasoning?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
4.	Coach.	Consider	several	possible	reasoning	issues	that	could	be	revealed	when	you	pin	
down	the	problem	(step	above).	Brainstorm	2-3	different	strategies	for	coaching	this	
student	to	target	different	potential	reasoning	deficits.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
5. Role-Play.	Return	to	the	larger	group	to	share	your	ideas—we	may	put	some	of	your	

ideas	into	practice	and	see	how	a	feedback/teaching	scenario	might	go	with	this	intern.		
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Case	3:	End-of-the-year	intern	on	inpatient	medicine	service	
	
You	have	been	working	with	an	end-of-the	year	intern	for	the	past	two	weeks	on	inpatient	
medicine.	You	have	noted	that	she	has	a	good	fund	of	knowledge.	Today,	she	is	presenting	a	
new	patient,	and	after	giving	you	her	H&P,	her	Assessment	and	Plan	(A&P)	is	as	follows:	
	
“In	summary,	Mr.	Gabriel	is	a	72yo	man	with	stage	IV	lung	adenocarcinoma,	chronic	
obstructive	urinary	retention	with	an	indwelling	foley	catheter	complicated	by	multiple	ICU	
admissions	for	urosepsis	presenting	again	with	subacute	fevers,	abdominal	pain,	hypotension	
and	acute	kidney	injury.	With	his	chronic	foley	and	prior	history,	his	presentation	fits	with	
another	episode	of	urosepsis.	I’ve	started	empiric	antibiotics	based	on	prior	urine	culture	
sensitivities	as	well	as	early	goal	directed	therapy	with	aggressive	IVF.	We’ll	await	culture	
results	and	tailor	his	antibiotics	as	needed.	He	is	still	hypotensive	despite	two	liters	of	IV	fluids,	
so	we’re	admitting	him	to	the	ICU	and	starting	a	central	line	for	monitoring.”	
	
On	your	own	review	of	the	patient’s	labs	before	rounds,	you	noticed	that	Mr.	Gabriel	has	
significant	hyponatremia,	hyperkalemia	and	hypoglycemia—in	fact,	these	abnormalities	
have	also	been	present	on	his	labs	in	the	past.	His	temperature	has	actually	been	in	the	99	
range,	rather	than	a	true	fever	as	reported.	Given	these	findings,	you	are	concerned	about	
adrenal	insufficiency	as	a	potential	cause	for	his	presentation,	or	at	least	a	complicating	
factor	(and	potentially	an	underlying	factor	in	his	multiple	prior	ICU	admissions).	
	
1. What’s	working	well	with	the	reasoning	here?	What	reasoning	skills	is	this	intern	

demonstrating;	what	can	you	reinforce?	In	other	words,	what	should	she	‘keep	doing?’	
	
	
	
	
	
	
	
	
	
2. Identify	potential	challenges.	What’s	on	the	differential	for	this	intern’s	problem(s)	in	

thinking	through	this	case?	
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3. Pin	down	the	problem/Explore	your	differential	for	this	learner’s	challenges.	

What	questions	could	you	ask	the	intern	to	reveal	where	she	struggled	in	her	
reasoning?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

4. Coach.	Consider	several	possible	reasoning	issues	that	could	be	revealed	when	you	pin	
down	the	problem	(step	above).	Brainstorm	2	different	strategies	for	coaching	this	
intern	to	target	different	potential	reasoning	deficits,	and	to	help	prepare	her	for	her	
role	as	an	R2.	
	

	
	
	
	
	
	
	
	
	
	
	
	
5. Role-Play.	Return	to	the	larger	group	to	share	your	ideas—we	may	put	some	of	your	

ideas	into	practice	and	see	how	a	feedback/teaching	scenario	might	go	with	this	intern.		
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Case	4:	Reinforcing	Reasoning	in	the	Classroom	
	
You	are	working	with	faculty	in	your	pre-clerkship	curriculum	to	reinforce	reasoning	
concepts	longitudinally	for	first	and	second	year	medical	students.	The	lecturers	are	
already	feeling	squeezed	with	time	during	their	large	group	sessions,	and	are	resistant	to	
adding	any	additional	objectives	to	their	sessions.	The	course	director	shares	a	slide-set	for	
a	talk	on	Acute	Coronary	Syndrome	with	you,	and	asks	for	your	suggestions	for	low	impact	
ways	to	highlight	reasoning	concepts	during	this	talk.	
	
1. Review	the	slides	for	Case	4	and	brainstorm	some	‘low-hanging-fruit’	

opportunities	to	weave	reasoning	concepts	into	this	medical	knowledge-heavy	
large	group	session?	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
2. What	are	ways	we	might	motivate/excite	colleagues	to	incorporate	reasoning	

into	their	teaching?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

3. Return	to	the	large	group	to	share	your	thoughts.	
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Take-Homes	&	Commitments:	
	
Something	useful	I	learned	during	today’s	workshop:	
	
	
	
	
	
	
	
	
	
	
Something	I	will	do	differently	in	my	teaching	as	a	result	of	this	workshop	(consider	creating	a	
SMART	goal	–	specific,	measurable,	attainable,	realistic,	time-bound	–	and	plan	how	you	will	
hold	yourself	accountable	for	this	goal):	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

  
This work by Denise M. Connor, MD is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. 
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Excerpted Large Group Slides 
for Case #4
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The patient with 
coronary artery disease (CAD)
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Division of Cardiology
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Overview

1. Introduction to atherosclerosis and angina
2. Pathophysiology
3. Epidemiology
4. Diagnosis
5. Management 

Further Reading (for home)
6.  Complications of acute myocardial infarction

Part 1: Introduction

Objectives:
1. Define atherosclerosis
2. Define angina
3. Presentation of angina
4. Define anginal equivalents
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Atherosclerosis

Normal
Fatty streak

Foam cells

Lipid-rich plaque

Lipid core

Fibrous cap

Thrombus

Atherosclerosis can affect many vascular territories

Atherosclerosis: A Systemic Process

System Manifestation
Cardiac Myocardial infarction, angina pectoris, heart failure, and 

coronary death 

Cerebral Stroke, transient ischemic attack, dementia

Peripheral Intermittent claudication, non-healing ulcers, limb loss

Aortic Thoracic or abdominal aortic aneurysm, dissection, rupture, 
and death
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What is �Angina�?
Classic Chest discomfort
• Chest pain
• Chest heaviness or pressure 
– �Like an elephant sitting on my chest�

• Substernal discomfort of a 
characteristic quality

• Provoked by exertion or emotional 
stress

• Relieved by rest or nitroglycerin

Typical Angina Atypical Angina

• Atypical angina fulfills 2 of 
these criteria. 

Angina: any chest discomfort likely to represent 
cardiac ischemia

Associated Symptoms

Other symptoms during an anginal episode
– Increase the diagnostic certainty of CAD 
– May indicate the severity of disease

• Shortness of breath (dyspnea)
• Feeling faint or lightheaded (pre-syncope)
• Radiation of pain to the neck, jaw, arms, 

back, abdomen
• Nausea with or without vomiting
• Sweating (diaphoresis)
• Anxiety
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Anginal Equivalents

• Associated symptoms can occur in the 
absence of actual chest discomfort

• Often, true cardiac ischemia is occurring
• At higher risk of this presentation: 

Older Patients

Patients with Diabetes
(often diminished pain sensation)

Women

Part 2: Pathophysiology

Objectives:
1. Describe the balance between supply and demand
2. Describe vasospasm
3.  Describe the spectrum of CAD
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The Coronary �Balance Sheet�

Supply
Oxygen
Glucose

Demand
Myocardial contraction
Electrical conduction

Coronary blood flow Myocardial Function

Whenever supply is inadequate for demand, 
ischemia occurs, usually felt as angina

Normal Coronary Physiology

Dilating
Nitric Oxide
Adenosine

Acetylcholine

Constricting
Angiotensin II

Nor/Epinephrine

Coronary vessel

The coronary endothelium is a dynamic structure which responds to signals and 
controls coronary artery vasoconstriction and dilation.
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Vasospasm
Dilating

Nitric Oxide
Adenosine

Acetylcholine

Constricting
Angiotensin II

Nor/Epinephrine

Coronary
vessel

In the absence of atherosclerosis = Prinzmetal�s angina
Usually with atherosclerosis and endothelial injury

Ideal: Supply = Demand

Su
pp

ly

Demand

Usual activity

Stress
↑HR, ↑ BP
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No symptoms (Supply = Demand)

Normal
Fatty streak

Foam cells

Lipid-rich plaque

Lipid core

Fibrous cap

Thrombus

Stable Angina (Demand > Supply)

Normal
Fatty streak

Foam cells

Lipid-rich plaque

Lipid core

Fibrous cap

Thrombus
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Ischemia: Demand > Supply

Su
pp

ly

Demand

Usual activity

Stress
Stable coronary lesion

Acute Coronary Syndromes
(eg, Myocardial Infarction)

Normal
Fatty streak

Foam cells

Lipid-rich plaque

Lipid core

Fibrous cap

Thrombus
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Ischemia: Supply < Demand

Su
pp

ly

Demand

Usual activity

Unstable coronary lesion

Summary

Ruptured plaque 
with occlusive 
thrombus

Fissured or 
ruptured plaque 
with subocclusive
thrombus

Obstructive, 
intact plaque

Non-
obstructive 
plaque

STE MI

Non-STE MI

Unstable angina

Stable angina

Asymptomatic 
CAD

CAD Spectrum

* Need not be a linear 
progression. Any plaque can 
rupture and occlude.

Acute 
Coronary 

Syndromes
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Part 3: Epidemiology

Objectives:
1. Understand who gets the disease
2. List the risk factors for atherosclerosis
3. Describe novel markers of CAD
4. Calculate ASCVD Risk

ASCVD = Atherosclerotic Cardiovascular Disease

How big is the problem?
Unites States Data

Without exception, CAD is the leading cause of 
death for adult men and women, and for all races

Almost 18 million people have CAD
• At age 40, lifetime risk: Men 50%, Women 32% 

5 million emergency room visits per year 

1.5 million admissions for unstable angina

500,000 confirmed heart attacks (AMI) per year
• 5% are sent home inappropriately from the ER

500,000 deaths per year attributable to CAD
• One of five of all deaths is due to CAD; 1/3 over 35
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Non-modifiable 
risk factors

Prevalence Independent 
increase in risk

Age 13% of people 65 or older

80% of CAD deaths occur >
65 years old

5% per year increase in 
risk after age 30

Male sex 50% Develop CAD 10 years 
earlier than women

Family history of 
premature CAD‡

Risk Factors for Atherosclerosis 

‡ Premature CAD: men < 55 years, women < 65 years 

Modifiable risk 
factors

Prevalence Independent 
increase in risk

Dyslipidemia
• High total chol
• High LDL 
• Low HDL 
• High TG

100 million people: total > 200
40-50% have LDL over 130

2x

Smoking 26 million men (27%)
23 million women (22%) 

1.5-2x

Hypertension 58-65 million people (~ 30%)
Only 27% adequately treated 

1.5-2x

Diabetes mellitus Increasing; about 5% 1.5x
2/3 die of CV disease

Risk Factors for Atherosclerosis 
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Modifiable risk 
factors

Prevalence Reduction in CAD 
with treatment 

Obesity Varies Via BP, chol,
?Inflammation?

Dietary factors Varies Via cholesterol

Thrombogenic factors Multiple Proven (Aspirin)

Sedentary lifestyle Varies Likely 

Risk Factors for Atherosclerosis 

Part 4: Diagnosis
Objectives:
1. Describe the pre-test likelihood of CAD based on:

a. presentation
b. risk factors
c. physical exam
d. electrocardiogram

2. Describe non-invasive tests: “functional” studies
a. stress types of stress
b. types of imaging

3. Describe the anatomic diagnosis based on:
a. coronary angiogram
b. pathology
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You are free:
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