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Office Case 1. 41 yo woman with a history of acute
rheumatic fever at age 17 now relates syncopal episodes




Office Case 1

 How do you determine HR in beats/min
from a 12-lead ECG?

—a. # of large boxes between R waves divided
into 300

— b. # of small boxes between R waves divided
Into 1500

— c. # of R waves across page multiplied by 6
—d.aandc
—e. all of above



Office Case 1. 41 yo woman with a history of acute
rheumatic fever at age 17 now relates syncopal episodes




Office Case 1: answer

 How do you determine HR in beats/min
from a 12-lead ECG?

—a. # of large boxes between R waves divided
into 300

— b. # of small boxes between R waves divided
Into 1500

— c. # of R waves across page multiplied by 6
—d.aandc
—e. all of above ***



Office Case 2: 59 yo man with an inguinal hernia and
remote history of CABG here for pre-op evaluation.




Office Case 2

e What is the rhythm?
— a. atrial fibrillation
— b. atrial flutter
— C. sinus rhythm with somatic tremor



Office Case 2: 59 yo man with an inguinal hernia and
remote history of CABG here for pre-op evaluation.




Office Case 2: answer

e What is the rhythm?
— a. atrial fibrillation ***
— b. atrial flutter
— C. sinus rhythm with somatic tremor



Office Case 2 after DCC




Office Case 3. 79 yo woman referred for evaluation of a
heart murmur
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Office Case 3

e \WWhat does this ECG demonstrate?

| VH with strain

. LVH with pressure overload
. LVH with volume overload
.aandb

. all of above




Office Case 3. 79 yo woman referred for evaluation of a
heart murmur
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Office Case 3: answer

e \WWhat does this ECG demonstrate?

. LVH with strain
. LVH with pressure overload
. LVH with volume overload

.aand b ***
. all of above




LVH with volume overload (MR)
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LVH with volume overload (AR)
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Criteria for LVH

e Cornell Criteria

— RaVL + SV3

e >28 mm in men
e >20 mm In women

 Romhilt-Estes Criteria
— QRS voltage - Left axis deviation
— Strain pattern — QRS duration >0.09 s
— LAE — Intrinsicoid deflection >0.05 s



Office Case 4. 45 yo woman with intermittent chest pain
described as a strange pulsation in the neck & upper chest



Office Case 4

 The ECG shows:
— a. acute pericarditis
— b. ectopic atrial rhythm
— c. accelerated junctional rhythm
— d. normal sinus rhythm



Office Case 4. 45 yo woman with intermittent chest pain
described as a strange pulsation in the neck & upper chest



Office Case 4: answer

 The ECG shows:
— a. acute pericarditis
— b. ectopic atrial rhythm ***
— c. accelerated junctional rhythm
— d. normal sinus rhythm



Office Case 4 without chest pain




Office Case 4 related ECG
Junctional with retrograde P waves
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Office Case 4 another related ECG
sinus to ectopic atrial to junctional




Office Case 5: 30 yo woman with tricuspid atresia S/P
Fontan procedure and epicardial pacemaker
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Office Case 5

e What is the rhythm?
— a. atrial sensing ventricular pacing
— b. no atrial sensing, ventricular pacing
— c¢. abnormal pacemaker function

— d. normal pacemaker function
—e.bandd



Office Case 5: 30 yo woman with tricuspid atresia S/P
Fontan procedure and epicardial pacemaker
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Office Case 5: answer

e What is the rhythm?
— a. atrial sensing ventricular pacing
— b. no atrial sensing, ventricular pacing
— c¢. abnormal pacemaker function

— d. normal pacemaker function
—e.bandd ***



Office Case 5 related ECG
DDD pacer




Office Case 6. 77 yo woman with nausea and weight loss; after a
recent hospitalization, amiodarone was added to her drug regimen.




Office Case 6

 What does the ECG suggest as the
reason for her symptoms?

—a. Complete heart block with mesenteric
congestion

— b. myocardial ischemia with angina
— C. amiodarone effect

— d. digitalis effect

—e.aandd



Office Case 6. 77 yo woman with nausea and weight loss; after a
recent hospitalization, amiodarone was added to her drug regimen.




Office Case 6: answer

 What does the ECG suggest as the
reason for her symptoms?

—a. Complete heart block with mesenteric
congestion

— b. myocardial ischemia with angina
— c. amiodarone effect

— d. digitalis effect ***

—e.aandd



Inpatient Case 7: 48 yo man comes from cath lab after
acute PCI; he is feeling better but the nurse is concerned.



Inpatient Case 7

e What is the rhythm?
— a. escape accelerated ventricular rnythm
— b. complete heart block
— c. atrial fibrillation with aberrancy
— d. ventricular flutter



Inpatient Case 7: 48 yo man comes from cath lab after
acute PCI; he is feeling better but the nurse is concerned.



Inpatient Case 7. answer

e What is the rhythm?
— a. escape accelerated ventricular rhythm ***
— b. complete heart block
— c. atrial fibrillation with aberrancy
— d. ventricular flutter



Inpatient Case 8: 55 yo female park ranger with an 8-day
history of chest pain predictably after a ¥ mi walk in cold.
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Inpatient Case 8

 The ECG shows:
— a. lead misplacement V1 and V3
— b. acute anterior ischemia/injury
— c. Wellens’ sign
— d. motion artifact
—e.bandc



Inpatient Case 8: 55 yo female park ranger with an 8-day
history of chest pain predictably after a ¥ mi walk in cold.
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Inpatient Case 8. answer

 The ECG shows:
— a. lead misplacement V1 and V3
— b. acute anterior ischemia/injury
— c. Wellens’ sign
— d. motion artifact
—e.bandc ***



Inpatient Case 8, another Wellens’
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Inpatient Case 8, related ECG: lead
misplacement



Inpatient Case 8, related ECG: lead
misplacement corrected




Inpatient Case 9: 34 yo muscular man was awakened from
sleep with chest pain radiating to left shoulder.



Inpatient Case 9

e This tracing shows:
— a. acute inferior Ml
— b. acute pericarditis
— c. acute lateral wall M
—d.aandc
—e. all of above



Inpatient Case 9: 34 yo muscular man was awakened from
sleep with chest pain radiating to left shoulder.



Inpatient Case 9: answer

e This tracing shows:
— a. acute inferior Ml
— b. acute pericarditis ***
— c. acute lateral wall M
—d.aandc
—e. all of above



Inpatient Case 9 related ECG




Inpatient Case 10: 77 yo woman with urosepsis
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Inpatient CaselO

e What is the rhythm?
— a. sinus rhythm with 1° AV block

— b. sinus rhythm with Mobitz Type [, 2° AV
block

— c. sinus rhythm with Wenckebach AV block
—d.bandc
— e. none of above



Inpatient Case 10: 77 yo woman with urosepsis
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Inpatient Casel0: answer

e What is the rhythm?
— a. sinus rhythm with 1° AV block

— b. sinus rhythm with Mobitz Type [, 2° AV
block

— c. sinus rhythm with Wenckebach AV block
—d. band c ***
— e. none of above



Inpatient Case 11: 47 yo woman with acute
renal failure
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Inpatient Case 11

 The ECG shows:
— a. sinus bradycardia
— b. hyperkalemia
— C. hypocalcemia
—d. all of above



Inpatient Case 11: 47 yo woman with acute
renal failure
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Inpatient Case 11: answer

 The ECG shows:
— a. sinus bradycardia
— b. hyperkalemia
— C. hypocalcemia
—d. all of above ***



Inpatient Case 11 related
hyperkalemia




Inpatient Case 11 related
hypercalcemia

e e




Inpatient Case 11 related long QTc
resperidone



Inpatient Case 12: 87 yo man with chest
pain and (+) cardiac enzymes



Inpatient Case 12

 How would you describe this ECG?
—a. non ST-elevation Ml
— b. non Q-wave MI
— C. subendocardial ischemia/injury
—d. all of above



Inpatient Case 12: 87 yo man with chest
pain and (+) cardiac enzymes



Inpatient Case 12: answer

 How would you describe this ECG?

—a. non ST-elevation Ml

— b. non Q-wave MI

— C. subendocardial ischemia/injury
—d. all of above ***



Inpatient Case 13: 22 yo man in MVA with
bladder injury; pre-op ECG
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Inpatient Case 13

e What does ECG show?

— a. sinus tachycardia with PVC’s

— b. sinus tachycardia with alternate beats pre-
excited

— C. he Is a set-up for heart block
— d. artifact
—e.bandc



Inpatient Case 13: 22 yo man in MVA with
bladder injury; pre-op ECG
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Inpatient Case 13: answer

e What does ECG show?

— a. sinus tachycardia with PVC’s

— b. sinus tachycardia with alternate beats pre-
excited ***

— C. he Is a set-up for heart block
— d. artifact
—e.bandc



Inpatient Case 13 without pre-
excited beats

S E e



Inpatient Case 14:. 56 yo male alcoholic with
hypertension presents to ED with tachycardia




Inpatient Case 14

 What is the rhythm?
— a. atrial flutter with 2:1 conduction
—b. re-entrant SVT
—C. VT
— d. atrial tachycardia
— e. sinus tachycardia



Inpatient Case 14:. 56 yo male alcoholic with
hypertension presents to ED with tachycardia




Inpatient Case 14: answer

 What is the rhythm?
— a. atrial flutter with 2:1 conduction ***
—b. re-entrant SVT
—C. VT
— d. atrial tachycardia
— e. sinus tachycardia



Inpatient Case 14 related ECG
atrial flutter alternating 1:1 and 2:1
conduction
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Inpatient Case 14 related ECG
atrial tachycardia
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Non-Invasive Cardiac Testing

William A. Schiavone, DO, FACC
Director, Non-Invasive Cardiology
Geisinger Health System
Danville, PA



What can be learned from a stress

test? (not for acute iliness)

Pain/dyspnea provoked by exercise

Ischemic ECG changes provoked by exercise
Work capacity

BP response to exercise

Exercise-induced arrhythmia

Reality testing in asymptomatic severe valvular
disease (gradual changes are difficult to
appreciate)

Is a coronary lesion responsible for ischemic
wall motion abnormality?

Prove efficacy of therapy when in doubt



Stress testing Modalities

o Treadmill or bicycle exercise ECG
— If physically fit and normal resting ECG

* Exercise ECG coupled with imaging such
as echo or nuclear or MR

— If something makes ECG difficult to interpret for ischemia like:
« LVH
 Digitalis
- WPW
« Pacemaker
« LBBB

e Unable to exercise?

— Consider pharmacologic stress with dobutamine or adenosine
coupled with an imaging modality



Appropriateness Criteria for Stress
Echocardiography

* An appropriate indication:

— Detection of CAD, symptomatic with intermediate pre-
test probability of CAD and uninterpretable ECG or
unable to exercise

e An uncertain indication:

— Detection of CAD, symptomatic with abnormal LV
systolic function

 An inappropriate indication:

— Detection of CAD, symptomatic with high pre-test
probability of CAD and ECG ST elevation



DSE serial stages long axis



DSE serial stages short axis



DSE serial stages 4 chamber



SE in a man with angina, parasternal



SE in a man with angina, apical



Appropriateness Criteria for
Echocardiography (TTE and TEE)

e Appropriate indications:

— Evaluation of structure and function when symptoms are
attributable to the heart

— Initial evaluation of valvular regurgitation
e Uncertain indication:

— Use of TEE as in a patient with an embolic event with normal
TTE, normal ECG and no history of atrial fibrillation/flutter

* |nappropriate indications:

— General evaluation of PAC’s or PVC'’s with no other evidence of
heart disease

— Routine yearly evaluation of prosthetic valve with no suspicion of
valve dysfunction and no change in clinical status

































Top 10 Appropriate Indications for
CMR (15t five)

Chest Pain with equivocal nuclear or

stress test

Ejection fraction when echo quality Is
pOoor

Chemotherapy serial ejection fraction

Uncontrolled HTN when initial tests not
diagnostic

ECG abnormality , etiology not clear



Top 10 Appropriate Indications for
CMR (2nd five)

Cardiomyopathy etiology
CHF when initial tests not diagnostic
Cardiac masses or thrombi

Aortic aneurysm, dissection initial
assesment and serial follow-up

Myocardial viability prior to bypass or
stents



45 yo policeman with chest pain
and DOE



Apical HCM



Inferoposterior MI; not viable by extent of
subendocardial LGE



Inferoposterior MI; not viable by extent of
subendocardial LGE



Degree of LGE Predicts Change in LV
function post-Revascularization

Kim et al, NEJM; 2000; 343:1445



Acute myocarditis



Acute myocarditis with subepicardial LGE



Acute myocarditis with subepicardial LGE



Uncertain and Inappropriate
iIndications for Cardiac MRI

e Uncertain:

— Use of vasodilator perfusion CMR for
evaluation of CAD In symptomatic patient with
Intermediate pre-test probability of CAD and
Interpretable ECG and able to exercise

 Inappropriate:

— Use of vasodilator perfusion CMR with high
pre-test probabllity of CAD, ECG ST elevation
and/or positive cardiac enzymes



Appropriateness criteria
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