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Electrophysiology Lab Case Studies

A
EP Catheters within the heart used for Author Wayne Ruppert conducting Pace-
obtaining the Electrogram (the “internal mapping during EP study at the St Joseph’s
ECG”) Tracing and for Pace-mapping, an Hospital Heart Institute, Pediatric
integral component of an EP study Electrophysiology Program, Tampa, FL in

2004



EP Lab Advantage:

Correlation
of ECG
derived
diagnosis
with true
Intra-cardiac

electrogram
acquired
diagnosis.




WayneRuppertc Bio:

A 1978¢ 1996 EMIParamedic

A 1996¢ 2012 Interventional Cardiovascular
Technologist CardigcathLab and
Electrophysiology Labs

A2012c¢ Present Cardiovascular Programs
Director / Coordinator



Wayne Ruppert Bio:

A Cardiovascular Coordinator 20p2esent (coordinated
7 successful accreditations)

A Interventional Cardiovascular / Electrophysiology
Technologist, 199®resent. Approx13,000 patients)

Al dzii K2 NI Lea#l FCG Interpretation in Acute
Coronary Syndrome with Case Studies from the Cardie
Cath Lak € HTm@enpkiblishing / Ingram Books

Al dz(i K 2 SIIEMI ASsistante  HTmGenpkblishing /
Ingram Books

A Florida Nursing CE Provider # 52098

A 12 Lead ECG Instructor, 198¢esent (multiple
hospitals, USF College of Medicine 1994)

A ACLS Instructor: 1982022
A Website: www.ECGtraining.org



https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/s/ref=nb_sb_noss?url=search-alias=stripbooks&field-keywords=STEMI+Assistant
http://www.ecgtraining.org/

Source of Curriculum:

A Case Studies from Cardiac Catheterization an
Electrophysiology Labs, 196®resent



Source of Curriculum:

A Case Studies from Cardiac Catheterization an
Electrophysiology Labs, 19§®resent

A Current Evidencéased Research
I Journal of the American College of Cardiology (JA
I American Heart Association (AHA) Circulation

I ACC/AHA Guidelines
I New England Journal of Medicine




Source of Curriculum:

A Case Studies from Cardiac Catheterization an:

Electrophysi

ology Labs, 196®resent

A Current Evidenc®ased Research

I Journal of t

ne American College of Cardiology (JA:!

I American F

eart Association (AHA) Circulation

I ACC/AHA Guidelines
I New England Journal of Medicine

ATwo peer reviewed, publishextbooks



In the CARDIAC CATHETERIZATION LAB, we read our patients” 12 Lead ECGs and then ev
giography. Stated in plain ln slish, we rapidly learn huu to correlate 12

heir coronary

artenes and ventncular function dunn
lead ECG findings with what’s reall,
a new dimension to understanding the complex pathophysiol

sing on inside our patients” hearts. Sccing ECGs from this perspective adds

gics of cardiovascular discase

This book prepares you to

. INTERPRET 12 Lead ECGs.

. ASSIMILATE DATA derived from the 12 Lead ECG into a comprehensive patient evaluation process
designed to maximize diagnostic accuracy, while taking into consideration the 12 Lead ECGs inherent
LACK of SENSITIVITY and SPECIFICITY

. IDENTIFY 13 PATTERNS associated with myocardial ischemia and infarction, including the most subtle
ECG changes often missed by clinicians and the ECG machine’s computerized interpretation software

. CORRELATE each lead of the ECG with specific regions of the heart - and the CCRO.nAR( ARTERIAL
DISTRIBUTION that commonly supplies it In ¢ of STEMI, this kno
ANTICIPATE the FAILURE OF CRITICAL CARDIAC STRUCTURES - often BEFOR

For those who need to master essential material quickly, this book has been written with
| an expedited learning” feature, designed to make learning aseasyas 1 2 3:

READ the YELLOW HIGHLIGHTED TEXT
STUDY the GRAPHIC IMAGES, PICTURES and ECGs
CORRECTLY ANSWER the REVIEW QUESTIONS at the end of each section.

. y A b V )
. 1 1 dia setry N
1 think this book will be a wonderful addition to the textbooks that are already available, with a fresh

| perspective

Joseph P. Ormato, MD, FACP, FACC, FACEP

- Professor and Chairman, Department of Emergency Medicine
dical College of Virginia/Virginia Commonw h University

dical Director, Richmond Ambulance Authority,

Richmond, Virginia

| “This book integrates academic ECG principles with re
| chosen cath lab case fies into curricul

| ECGs t the ey f an experi o cat

| patient n that compensates for th

| recom s book for all Emergency Medicine and Cardiology F
| @ superb review.

Humberto Coto, MD, FACP, FACC s 55500
Chief of IMerventional Cardiology |
St. Joseph's Hospital
| Tampa, Florida

9 ¥780982%91721%

V1 HIVD 8y} woy SIIANLS ISVI YIM JNOHANAS AYYNONOD JLNOV Ul NOILVIIHAYILINI 903 av3al Z1

1Y¥3ddNY INAVM

AR Vi

THE ( \IHI \p \Ilill\[)l«'w nisi...

12 LEAD ECG

INTERPRETATION
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ACUTE
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with CASE STUDIES from the

CARDIAC CATHETERIZATION LAB




TEXTBOOK REVIEWED BY:

Joseph P. Ornato, MD, FACP, FACEP, FACC, Professor and Chairman, Department of
Emergency Medicine, Medical College of Virginia-Virginia Commonwealth University

Humberto Coto, MD, FACP, FACC, Chief of Cardiology, St. Joseph’s Hospital

Matthew Glover, MD, FACP, FACC, Interventional Cardiologist, St. Joseph’s Hospital

Xavier Prida, MD, FACP, FACC, Interventional Cardiologist, St. Joseph’s Hospital

Charles Sand, MD, FACP, FACEP, Emergency Department Physician, St. Joseph’s
Hospital
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STEMI Assistant

by Wayne Ruppert

UNIVERSAL ACS PATIENT MANAGEMENT ALGORITHM
---See PAGEONE- - -

v

Select LEAD SET with HIGHEST ST ELEVATION and open to associated page . ..

PROXIMAL . LATERAL
or PROXIMAL  ANTERIOR

[ohl

A A

www.TriGenPress.com

www.ECGtraining.org

BASILAR SEPTUM
(Bundle of His region)

any J POINT / ST Segment ELEVATION in Lead AVR see this tab

ANTERIOR / SEPTAL

W/
PN

Y3jedH juosyfeg

A1) apeq

BarnesandNoble.com

Amazon.com




TEXTBOOK REVIEWED BY:

Barbra Backus, MD, PhD Inventor of “The HEART Score,” University Medical
Center, Utrech, Netherlands

Michael R. Gunderson, National Director, Clinical and Health IT, American Heart
Association

Anna Ek, AACC, BSN, RN Accreditation Review Specialist, The American College of
Cardiology

William Parker, PharmD, CGP, Director of Pharmacy, Bayfront Dade City




STEM| Assistant

Tutorial Video

Free download: electronic copy (PDF file)



https://www.youtube.com/watch?v=aUlQh7lNSBs
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf

Copyright 2010, 2015, 2018

All cardiovascular subjectlated images, graphics
and diagrams in this PowerPoint were created by th
author, Wayne Rupperaind have been taken from
KA&a G962 Lizo f SEERISARsisiaS EIG 6
012 Lead ECG Interpretation in ACS with Case Stut
from the Cardiac Cath Léb, ¢ KA OK | NB
protected. No content may be removed from this
PowerPoint presentation, nor may this presentation
or any component thereof be used without written
consent from the author.

Wayne.ruppert@bayfronthealth.com



https://www.amazon.com/STEMI-Assistant-Wayne-W-Ruppert/dp/0982917260
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
mailto:Wayne.ruppert@bayfronthealth.com

Helpful Web Resources:

www. practicalclinicalskills.com
www.SKillstat.com/tools/ecesimulator
www. ECGtraining.org



http://www.practicalclinicalskills.com/
http://www.skillstat.com/tools/ecg-simulator
http://www.ecgtraining.org/

1. Go to: www.ECGtraining.org
2. Select "Downloads PDF" from menu bar

Cardiovascular Education Resources

HOME

Cardiovascular Education Resources.

HEART FAILURE

CV Coordinator Resources
Chest Pain Center
Management Resources
Resuscitation Resources
Sudden Cardiac Death
Prevention

Clinician Education

Serving Patients, Clinicians and the Community.

CLINICIAN EDUCATION: We've been registered as a Nursing Continuing Education Provider in the State of Florida sir
Practical Nurses. We report all CE hours to the State of Florida Board of Nursing via CE Broker within 24 hours of cou
Catheterization and / or Electrophysiology (EP) Labs. By combining the latest academic content with real-world Cath
for physicians, mid-level providers, respiratory therapists and paramedics - and we frequently see some of each in our

ACCREDITATION

DOWNLOADS - PDF

FICEHFLE S A Lo EU PATIENT MANAGEMENT TOOLS: This website provides resources to assist physicians, case managers and nurses ir

Cardiovascular Disease as well as Resuscitation (Therapeutic Hypothermia) and Sudden Arrhythmia Death Syndromes

CONTACT US

PATIENTS: This website provides resource to help patients and their families to better understand and cope with their
in the near future. We only provide materials supported by the latest evidence-based research, as well as providing |

+ The American College of Cardiology

. American Heart Assocation

+ Heart Failure Society of America

« Heart Rhythms Society *

« Sudden Arrhythmia Death Syndromes (SADS) Foundation *

* denotes future addition



1. Go to: www.ECGtraining.org
2. Select "Downloads PDF" from menu bar
3. Select your courses

Cardiovascular Education Resources
HELPFUL PDF DOWNLOADS

All materials featured on this page are copyright protected. This content is offered for INDIVIDUAL USE by Clinicians, Patients and
written consent of the EDITOR. (click on "Contact Us" link to message webiste editor). EXCEPTION: Physicians and allied health ¢
may download, reproduce and distribute the documents and content electronically linked to this webpage for education purposes.

HOME

HEART FAILURE =
Download Basic ECG Course

Download The Lifesaving 12 Lead EKG Part 1
Download The Lifesaving 12 Lead EKG Part 2

CV Coordinator Resources
Chest Pain Center
Management Rescurces
Resuscitation Resources
Sudden Cardiac Death
Prevention

Clinician Education

Cerner Powerchart Users - EKG Instructions

Cerner FirstNet Users - EKG Instructions
Download 12 Lead ECG Workbook 2020
Download BHSR ED 12 Lead EKG Part 1 2020
Download BHSR ED 12 Lead EKG Part 2 2020

ACCREDITATION

DOWNLDADS - PDF

HELPFUL TNFORMATION

Download Citrus Co Fire Rescue Class Workbook

B Download Citrus Co Fire Rescue 12 Lead - Morning Session

Download Citrus Co Fire Rescue 12 Lead - Afternoon Session

Download STAT 12 Lead ECG Part 1 - Basic Fundamentals




HEART SOUNDS ASSESSMENT

60



HEART SOUNDS ASSESSMENT




VERY PBASIC HEART SOUNDS ASSESSMENT

O Normal
Heart

Sounds

O Murmurs
- systolic
- diastolic

O Friction

Rubs SCOTT DAVIDSON, RN auscultating heart sounds at
St. Joseph's Hospital Heart Institute
Tampa, FL



HEART SOUNDS ASSESSMENT

HEART SOUNDS ARE GENERATED BY THE SOUND
OF THE HEART VALVES CLOSING.

THERE ARE TWO NORMAL HEART SOUNDS,
KNOWN AS: S-1 and S-2

WE OF TEN DESCRIBE THESE HEART SOUNDS
AS "LUB - DUP"



HEART SOUNDS ASSESSMENT

S-1
BEGINNING
OF
SYSTOLE.

SOUND OF
THE
MITRAL
AND
TRICUSPID
VALVES
CLOSING.




HEART SOUNDS ASSESSMENT

S-2 OCCURS
AT THE END
OF SYSTOLE
(THE BEGINNING
OF DIASTOLE).

IT IS THE
SOUND OF THE
AORTIC AND
PULMONARY
VALVES
CLOSING.




MURMUR = "SWOOSH"
SOUND CAUSED BY THE
SOUND OF TURBULENCE.

S-1 MURMUR SOUNDS LIKE:
"SWOOSH-DUB . ... SWOOSH-

DUB....SWOOSH-DUB....
SWOOSH-DUB ... "



CAUSE OF SYSTOLIC (S 1) MURMUR

0 DAMAGE TO
MITRAL and/or
TRICUSPID
VALVE(s)

O CAUSES
REGURGITATION

67



O MOST SYSTOLIC MURMURS
CAUSED BY MITRAL VALVE

FAILURE.

é° ACUTE MITRAL VALVE
REGURGITATION IS A
POTENTIALLY LETHAL
COMPLICATION OF
ACUTE / RECENT

EXTENSIVE TRANSMURAL MI



ACUTE Mitral Valve
REGURGITATION can be caused by
EXTENSIVE “Multi-Site” Myocardial
Infarction and Necrosis — which
results in PAPILLARY MUSCLE
NECROSIS and PAPILLARY
MUSCLE TEAR.

Papillary muscles are attached to
“multiple surfaces” .. ...



A Common Cause of
ACUTE MITRAL REGURGITATION

at F GASY U al0 ddgLPOBIN
9-¢9b{ L9 alZé
al 2yS 2F AYTFI NOU

a Ay F®dtari@NF 0 SNI €
there was a delay in PCI resulting In
large zone of necrosis.



ATRIO-VENTRICULAR VALVES

/ . ARE
SECURED

TRICUSPID MITRAL TO THE
VALVE VAI-VE ENDO-

@% W
'Y

CARDIAL
SURFACE
BY THE

CHORDAE
TENDINEAE

AND THE

PAPILLARY
MUSCLES




ACUTE MITRAL REGURGITATION

DURING VENTRICULAR SYSTOLE
REDUCED ACUTE MITRAL
AORTIC VALVE FAILURE
BLOODFLOW

BACK-
FLOW OF
BLOOD. ..

TRICUSPID

VALVE
- /.
' #

\

EXTENSIVE
NECROSIS

OF LV
MUSCLE
TISSUE FROM
MI -- LEADS
TO PAPILLARY
MUSCLE TEAR

.........




Symptoms of Acute Mitral
Regurgitation

A SHOCK
A PROFOUND HYPOTENSION
A PINK, FROTHY SPUTUM
A »)
AS

ULMONARY EDEMA
YSTOLIC (S1) MURMUR

G{2hhBl . XXODX®DE 2 hh{
5! .  XXXXPD{BhhKE



PASIC HEART SOUNDS ASSESSMENT

MURMUR = "SWOOSH"
SOUND CAUSED BY THE
SOUND OF TURBULENCE.

$-2 MURMUR SOUNDS LIKE:

"LUB-SWOOSH . ... LUB-SWOOSH
.« .LUB-SWOOSH .... LUB-
SWOOSH ... "

77



CAUSE OF DIASTOLIC (S2) MURMUR

O DAMAGETO
AORTIC and/or
PULMONIC
VALVE(s)

Q CAUSES
REGURGITATION

71




AcCCesS
University of Washington
Department of Medicine

Heart Sound Simulator



https://depts.washington.edu/physdx/heart/demo.html

Integrated ECG:

t1 ¢L9b¢Q{ 1 9ah5 b
+
SYMPTOMS
+
ECG



Integrated ECG:

AHEMODYNAMIC STATUS
I ABCs
I Shock

ASYMPTOMS

I Chest Pain / Pressure
I Other ACS Symptoms

AECG
I 12 Lead
i{AYy3IfS [SIR aNKeluKY adudl




Integrated ECG:

AHEMODYNAMIC STATUS
I ABCs (Airway open? + Breathing? + Pulse?)



If there isNO PULSE

A Start CPR

AAppIy EC@ determine rhythm shockabl@
SHOCKABLE/—flb / V-tach/ Torsades

Defib120-200BiPhasic

- IV Access
- Advanced Airway
EEEREREREERRERERRRRRRRRRRRRRnn Defib120-200 or HIGHER
s e ] 6 ) | IlllllIlllllﬂflll?lll’llllllll - E p in e p hrin elm g Y/
Aot U AR .
T 7. VAV 9 RO B Defib120-200 or HIGHER
IIIIIIIIIIHIIIII.IIIL’IIIIIIIIIIIIIIIHII
1 e e e e - Am | o) d aron 63 OO m g _ O R C

Lidocaine 1.01.5 mg/kg
Defib120-200 or HIGHER
- Epinephrine 1mg IV
Defib120-200 or HIGHER
. X ®



https://cpr.heart.org/-/media/CPR-Files/CPR-Guidelines-Files/Algorithms/AlgorithmACLS_CA_200402.pdf

If thereis NO PULSE

 Start CPR

* Apply ECG — determine rhythm- shockable?
— SHOCKABLE: V-fib / V-tach / Torsades

Defib 120-200 BiPhasic

- IV Access

- Advanced Airway
Defib 120-200 or HIGHER

- Epinephrine 1mg IV
Iﬂl‘liﬂfll.lllllllﬂlﬂh!

e o _‘5“,.‘_-_‘_.5. Defib 120-200 or HIGHER
HENE I e T ke s e DR B B = Aim A 300~ . OR —

- FA LTI Al W -’UUIII

. Lidocaine 1.0-1.5 mg/kg

=, Defib 120-200 or HIGHER

CONSIDER using Lidocaine in place . I-Eplnephrme 1mg IV
of Amiodarone due to the increased Defib 120-200 or HIGHER

possibility of QT PROLONGATION . . . - CONTINUE as per ACLS....

Torsades de Pointes . . . the QRS pattern
resembles a "TWISTED RIBBON" . ...




If there isNO PULSE . .

A Start CPR

A Apply EC@ determine rhythm shockablé@
I NOT SHOCKABLAgonalRhythm /Asystole/ PEA

e i i

fuf %+ - Continue CPR

S e VIO Access

=i - Advanced Airway
——mm—a - Epinephrine 1mg IV

e - Rule out reversible causes
i - 20

.........

......

 Patient has NO PULSE


https://cpr.heart.org/-/media/CPR-Files/CPR-Guidelines-Files/Algorithms/AlgorithmACLS_CA_200402.pdf

If there isNO PULSE . .

A Start CPR

A Apply EC@ determine rhythm shockablé@
i NOT SHOCKABLEgonaIRhythm /Asystole/ PEA

- Continue CPR

- IV/IO Access

- Advanced Airway

- Epinephrine 1mg IV

. A - Rule out reversible causes
if the patient _ X @
HAS A PULSE with

AGONAL COMPLEXES. ...

IMMEDIATELY BEGIN TRANSCUTANEOUS
PACING -
you will probably save the patient's life !



https://cpr.heart.org/-/media/CPR-Files/CPR-Guidelines-Files/Algorithms/AlgorithmACLS_CA_200402.pdf

Integrated ECG:

AHEMODYNAMIC STATUS
i ABCs
I Shock Assessment



SHOCK ASSESSMENT

SHOCK =

INADEQUTE TISSUE
PERFUSION

SECONDS

-STARTS THE INSTANT YOU SEE
PATIENT

- ENDS WHEN YOU REACH THE
PATIENT'S SIDE



SHOCK ASSESSMENT

LOC: AWAKE
ALERT &
ORIENTED

SKIN: NORMAL HUE
WARM
DRY

BREATHING: NORMAL

NORMAL
STATUS: \ NORMAL




SHOCK
IS
THE
CORRIDOR

TO
DEATH



SHOCK FIND CAUSE . ..

AHYPOVOLEMIC (internal or external bleedir
AOBSTRUCTIVE (R&riponadd
APSYCHOGENIC (suddendeaifcorrecting)
ANEUROLOGICAL (spinal injury)

AINSULIN (hypoglycemia)

ASEPTIC (systemic infection)

A CARDIOGENICabnormal heart rate or
contractility)




Actions at the Scene:

AVital signs
AECG

A Verbal history
AO2 (if indicated)
AV (if indicated)



THE EKG MACHINE

STANDARD 12 LEADS - USES 10 WIRES
(6 CHEST and 4 LIMB)

-1, I, I, and V1, V2, V3, V4, V5, V6
EACH CONSIST OF:

1 POSITIVE ELECTRODE /o

1 NEGATIVE ELECTRODE )

1 GROUND ELECTRODE \.




THE POSITIVE ELECTRODE

IS THE "EYE" . . .



CURRENT MOVING
TOWARD THE EYE

(POSITIVE ELECTRODE)

RECORDS AN

| "UPWARD"
/ \ DEFLECTION




CURRENT MOVING
AWAY FROM

THE EYE
( POSITIVE ELECTRODE )

LEAD

_l/ AVR

RECORDS A

| "DOWNWARD"
/ \ DEFLECTION




CARDIOGENIC SHOCK

A Heart Rate:
I Should be between 5Q 150



CARDIOGENIC SHOCK

A Heart Rate:
I Should be between 5Q 150

DECREASEKIARDIAC OUTPlhay be present when
heart rate Is:

I LESS THAN 50
I GREATER THAN 150




CARDIOGENIC SHOCK

A Heart Rate
I TOO SLOW (less than 50) with signs of shock:

F SPEED UP THE HEART RATE
(follow ACLS and Protocols)

Usual treatment:
- Atropine
- Pacemaker




Bradycardias & Heart Block

A There are several ECG Rhythms seen with
a. w!5 [ 1 wh5L! g

A While you should be able to distinguish each
rnythm, what is MORE IMPORTANT Is that yo
AAYLIE @8 GARSYUATFE GKSy
TOO SLOW is causing the patient to be
symptomatic (SHOCK) . . . .and that you. . .

A KNOW how to treat it.



THIS RHYTHM IS: SINUS BRADYCARDIA

WE MUST CONSIDER
UNDERLYING CAUSES:

INCREASED VAGAL TONE >

BLOCKED SA NODAL ARTERY ——
(INFERIOR WALL Mi )

ELECTROLYTE IMBAL. (K+) >
HYPOTHERMIA >
ORGANOPHOSPHATE POISONING —
ATHLETIC METABOLISM >

(excellent health!)

AND TREAT THEM:

ATROPINE

CARDIAC CATH - PTCA/ STENT
THROMBOLYTICS

CORRECT ELECTROLYTES
WARM PATIENT
ATROPINE
COMPLIMENT PATIENT!




THIS RHYTHM IS: FIRST DEGREE HEART BLOCK

HPV\ﬁ’\/\»—A/LJ\M\MAL

MAIN IDENTIFICATION CHARACTERISTIC(S: P-R INTERVAL TOO LONG -
(GREATER THAN 200 mSEC. )

RATE NORMAL
RHYTHM REGULAR
P-R INTERVAL — > 200 mSEC.
P:QRS RATIO—— 1:1

QRS INTERVAL — NORMAL




P:QRS RATIO
IF GREATER THAN 1:1

THINK:

- 2° HEART BLOCK
( TYPE 1 or 2)

- 3° HEART BLOCK






