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49 year old male - "Crushing chest pressure” . ...
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Wayne Ruppert- Bio:

A Cardiovascular Coordinator 20pPesent (coordinated
4 successful accreditations)

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

A! dzi K 2 NI Leadl FCG Inferpretation in Acute
Coronary Syndrome with Case Studies from the Cardie
Cath Lalk € HTmiGenpkiblishing / Ingram Books

Al dzi K 2 SIEMI RASgistalte  HTniGenplblishing /
Ingram Books

A Florida Nursing CE Provider #B2998

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

A Website: www.ECGtraining.org



https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
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, 1989®°resent



13,0007 15,000 EP and Cath Lab cases between 1996 - Toda

Wayne Ruppert and Dr. James Irij, St



Cardiac Cath Lab Advantage:

Correlation

of ECG leads
with
SPECIFIC
cardiac
anatomic
structures.




Electrophysiology Lab Case Studies

EP Catheters within the heart used for
obtaining the Electrogram (the “internal
ECG”) Tracing and for Pace-mapping, an
integral component of an EP study

Author Wayne Ruppert conducting Pace-
mapping during EP study at the St Joseph’s
Hospital Heart Institute, Pediatric
Electrophysiology Program, Tampa, FL in
2004



THE ELECTROGRAM - THE INTERNAL EXG
THE ELECTROPHYSIOLOGY ( EP) LAB







EP Lab Advantage:

Correlation
of ECG
derived
diagnosis
with true
Intra-cardiac

electrogram
acquired
diagnosis.
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Source of Curriculum:

A Case Studies from Cardiac Catheterization an
Electrophysiology Labs, 199®resent

A Current Evidencdased 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

A Current Evid
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A Two peer reviewed, publishetxtbooks



In the CARDIAC CATHETERIZATION LAB, we read our patients” 12 Lead ECGs and then evaluate their coronary
anterics and ventncular function duning angiography.  Stated in plan English, we rupldly learn how to correlate 12
lead ECG findings with what's really going on inside our patients” heartx.  Sccing ECGs from this perspective adds
a pew dimension 1o understanding the complex pathophy sologics of candiovascular duscase

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 subtie
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 CORONARY ARTERIAL
DISTRIBUTION that commonly supplies it.  In cases of STEMI, this knowledge prepares you 1o
ANTICIPATE the FAILURE OF CRITICAL CARDIAC STRUCTURES - often BEFORE THEY FAIL

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:

1. READ the YELLOW HIGHLIGHTED TEXT
2. STUDY the GRAPHIC IMAGES, PICTURES and ECGs

3. CORRECTLY ANSWER the REVIEW QUESTIONS at the end of each section.

This ks an invaluable ressurce for every medical professional who evaluates patients and reads theit 12 lead ECGa

Fellows in Emeigeacy, Cardiology, and Famiy Medicine

Modical Residents

Vedoran Phrysicians wanting a good review in ACS patient evaluation
Prysician Assistants and Nurse Practitomens

Emurgency Department Nurses

Coronary Care Unit and Cardiac Telatmetry Nurses

Wadk-in Clinic Phrysicians and Nurses

Parsvedics

T think this book will be a wonderful addition to the textbooks that are already available, with a fresh
perspective™

Joseph P. Omato, MD, FACP, FACC, FACEP
«= Professor and Chairman, Department of Emergency Medicine
Modical College of Virginla/Virginia Commonwealth University
« Medical Director, Richmond Ambulance Authority,
Richmond, Virginia

“This book integrates acadomic ECG principles with real-workd chinical peactice by incorpocation of well
choson cath lab case studbes Info its curriculum. This combination lets readers see pationts and thelr
ECGs through the eyes of an experfonced cath tab Interventionalist, and provides a balanced approach to
pationt evaipation that compensates for the ECGs inherent lack of sensitivity and specificity. | highly
recommend this book for all Emergency Medicine and Cardiology Fellows. For experionced cliniclans, it°s
8 Superd review.”

Humberto Coto, MD, FACP, FACC
« Chief of Interventional Cardiology

St Joseph's Hosptal

Tampa, Florda

ISBN N78-0-9829172-3-
°
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Barnes and Noble



https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
https://www.barnesandnoble.com/w/12-lead-ecg-interpretation-in-acute-coronary-syndrome-with-case-studies-from-the-cardiac-catheterization-lab-wayne-w-ruppert/1101607543

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, MDD, FACP, FACC, Interventional Cardiologist, St. Joseph’s Hospital

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




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.. ..
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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
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
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
KAa G962 Lizo f SEERISARsisiad EIGO
012 Lead ECG Interpretation in ACS with Case Stul
from the Cardiac Cath Lab, @ 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@braverahealth.com



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

The Lifesaving 12 Lead ECG Cours

Is a condensed curriculum focused on acute
conditions which are associated with a high
degree of morbidity and mortality:



The Lifesaving 12 Lead ECG Cours

Is a condensed curriculum focused on acute
conditions which are associated with a high
degree of morbidity and mortality:

1. Acute Coronary Syndromes

STEMI (prenfarction, acute & evolving / old MI)
NSTEMI

Unstable Angina

|
|
:
I Low Risk Chest Pain



The Lifesaving 12 Lead ECG Cours

|Is a condensed curriculum focused on acute conditions
which are associated with a high degree of morbidity
and mortality:

2. Sudden Cardiac Death Syndromes

Long QT Syndrome (Congenital & Drug Induced)
BrugadaSyndrome

Cardiomyopathy (Hypertrophic and other)

Arrhyt
Wolff-

nmogenicRight Ventricular Dysplasia
ParkinsonWhite Syndrome

Catec

nolinergid?olymorphic Ventriculamachy



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.skillstat.com/tools/ecg-simulator
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

HEART FAILURE

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

Clinician Education

Cardiovascular Education Resources.

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

HELPFUL INFORMATION 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

CV Coordinator Resources

Chest Pain Center
Management Resources

Download The Lifesaving 12 Lead EKG Part 2

Resuscitation Resources

Cerner Powerchart Users - EKG Instructions

Sudden Cardiac Death
Prevention

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

Clinician Education

ACCREDITATION

DOWNLOADS - PODF

HELPFUL INFORMATION

Download Citrus Co Fire Rescue Class Workbook

CONTACT US

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




The EKG in PERSPECTIVE

1. Much development in the 1950s and 60s,
and at that time, EKGs were the primary
diagnostic tool.

2. Today we have better diagnostic tools

(e.g. ECHO, CARDIAC CATH, EP STUDIES)
that sometimes conflict with traditional
EKG-made diagnoses.

3. Some EKG findings are more accurate and
reliable than others .

AND. ..



Sometimes,

ECGs
LIE to us !




ECGs and USED CAR SALESMEN
often have MUCH in common !




The EKG in PERSPECTIVE

PROBLEMS WITH EKGs...
Jd SENSITIVITY

( FALSE NEGATIVES )

J SPECIFICITY

(FALSE POSITIVES )

AND. ..




PROBLEMS WITH SPECIFICITY . . .

S-T SEGMENT ELEVATION

- COMMON ETIOLOGIES:

|
|
|
| |
|
|
A

W
LY

[ ]

-+ J POINT

1<1imm [
ABOVE

P-Q i
JUNCTION

CONDITION:

* ACUTE INFARCTION

* HYPERKALEMIA

* BRUGADA SYNDROME
* PULMONARY EMBOLUS
* INTRACRANIAL BLEED
* MYOCARDITIS/

* L. BUNDLE BRANCH BLOCK
* PACED RHYTHM

* EARLY REPOLARIZATION &
"MALE PATTERN" S-T ELEV.




ST-Segment Elevation in Normal Circumstances and in Various Conditions

Table 1. ST-Segment Elevation in Normal Clrcumstances and In Various
Conditions.

Condition Features

Nomadl (so-called made pattern) S t of healthy

jon of normal vanant

Left ventricular hypertrophy

Acute pericar

Hyperkalemia Dther featur of hyperkalemia present

Widened QRS and tall, pesked, tented

Brugada syndrome

of ST segmentwith a plateau o she

up

behavior between aVL and 1l

The NEW ENGLAND

Wang K et al. N Engl J Med 2003;349:2128-2135 JOURNAL of MEDICINE




Years Male . 1L/ 2010 9:44:40

1North (06)

Rate 83 . SINUS REYTHM..........cc00000cvevcsnncnscenseesesss.NOCMAlL P axis, V-zate 50- 99
. RIGHT BUNDLE BRANCH BLOCK.........................QRSA>120, terminal axis(90,270)

FR 152 . ANTEROLATERAL INFARCT, ACUTE................c0.........Q >35mS, ST >0.20mV, V2-V6

QRSD 122

Qr 412

QTc 485

--AXIS--
P 59
QRS 14 - ABNORMAL ECG -

T 33 >> Acute MI << Requested by:
12 Lead; Standard Placement Unconfirmed Diagnosis
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Male

HM

North (06
. Rate Lk SINUS RHTT normal P axis, V-rate 50- 99
atlent. RIGHT BUNDLE BRANCH ALOCK QRSA>120, terminal axis($0,270)
[ P 152 ANTEROLATERAL INFARCT, ACUTE Q >35m8, ST >0.20mV, V2-V§
122
412
85

* Troponin normal
* (Cardiac Cath
angiography =
“no obstructive .
CAD.” sEnnliEIER
* Discharge
diagnosis: I

EARLY REPOLARIZATION. This degree of ST Elevation in
early repolarization is VERY RARE: The only such ECG |
have seen in approximately 13,000 cardiac
catheterizations.

[2/2015 9:44:46



EKGs in PERSPECTIVE, con't:

One of the MOST MISLEADING
scenarios of all i1Is when the EKG
APPEARS PERFECTLY NORMAL

. . . but MASKS serious, LIFE -
THREATENING CONDITIONS.

that is why YOU must do a THOROUGH
PATIENT EVALUATION . . . and have a
HIGH INDEX OF SUSPICION ! !!



PATIENT STANDING,
- ASYMPTOMATIC.

PRE-TEST EKG.







Despite the ECG’s problematic
issues with
Lack of Sensitivity
&
Lack of Specificity,

The 12 Lead ECG remains
one of our QUICKEST, most cost-
efficient front-line Triage Tools
that we have today.



REMEMBER . . . . Keep the ECG Result in
PROPER PERSPECTIVE . . . .

12 HISTORY
& PHSYSICAL

LEAD
ECG m
HEART m
SOUNDS
SIGNS and
SYMPTOMS CARDIAC
REMEMBER . .. CATH
it's only
ONE PIECE
of the
DIAGNOSTIC

PUZZLE'!



So how do we know when the ECG is
telling us the truth ???




» We utilize ACS Risk The ECG. ..
Stratification to - -
compensate for the
ECG’s lack of
sensitivity and
specificity, to aid us
in clinical decision-
making and to
improve our
diagnostic
accuracy.




HEART ¥

HEART score for chest pain patients
History Highly suspicious 2
Moderately suspicious
Slightly suspicious
ECG Significant ST-deviation
Non specific repolarisation
disturbance / LBTB / PM
Normal
Age 2 65 years
> 45 and < 65 years
< 45 years
Risk factors |2 3 risk factors or history of
atherosclerotic disease*

1 or 2 risk factors

No risk factors known
Troponin 2 3x normal limit

> 1 and < 3x normal limit
< 1x normal limit

NIO|—

= INJOI=| N O=IN|O| —

o

Total

*Risk factors for atherosclerotic disease:

Hypercholesterolemia Cigarette smoking
Hypertension Positive family history
Diabetes Mellitus Obesity

38




HEART Score

Al AaSR Ay O
IS CARDIACor- { h

 aSa 6KSNB ¢
ag9¢!l LbD 9] {

ANOT used for OBVIOUS Cardiac cases

A Per Dr. Barbara Bac
idaATF @2dz O

Kus, HEART Score Inventt
- £ OdzZt F S I | 9

I NB 21 {¢L

bD ! ['1 . [9 ¢l



HEART Score

[T {9 {¢'5  OGKIFIOIQa t 9wl
Score:



63 year old male complains of upper abdominal
and chest pressure descr.i




H = HISTORY

A 2 Pointsy G { dza LIA OA 2 dza €
Symptoms

A 1 PointY Gaz2zRSN}IGSte {d
ACS Symptoms

A 0 Points No Typical or Atypical Symptoms of
ACS




E=ECG

A 2 Points: ST Deviation (elevation or
depression at the J point of 0.5mv or more)

A 1 Point: Nonspecific ST wave
abnormalities/ Non

A 0 Points Normal ECG




A = Age

A 2 Points: Age 65 or more
A 1 Point: Age 46c 64
A0 Points Age 45 or less




R = Risk Factors for CAD

A 2 Points: 3 or more risk factors
A 1 Point: 1 or 2 risk factors
A0 Points No Risk Factors




RISK FAGTORS

for the development of

CORONARY ARTERY DISEASE:

& - HEREDITY

& T LDL and | HDL CHOLESTEROL PROFILES
& " SMOKING

& " DIABETES MELLITUS

OBESITY

PHYSICGAL INACTIVITY

HYPERTENSION

AGE - OVER 65

MALE

HIGH STRESS

per the AMERICAN HEART ASSOCIATION




RISK FACTORS: Family history of CAD,
elevated cholesterol, hypertension (3 Risk
factors)




T=Troponin

A 2 Points: 3 X Normal (> 0.056)
A 1 Point: >1 - <3 (0.017% 0.056)
A 0 Points up to normal limit (< 0.017)




History

Highly suspicious

Moderately suspicious

Slightly suspicious

ECG

Significant ST-deviation

Non specific repolarisation
disturbance / LBTB / PM

—

Normal

Age

2 65 years

> 45 and < 65 years

< 45 years

Risk factors

2 3 risk factors or history of
atherosclerotic disease*

N O|=IN]|O

1 or 2 risk factors

No risk factors known

Troponin

2 3x normal limit

> 1 and < 3x normal limit

= NI | —

< 1x normal limit

0

Total

*Risk factors for atherosclerotic disease:

Hypercholesterolemia
Hypertension
Diabetes Mellitus

Obesity

Cigarette smoking
Positive family history

H = chest pain

= 2

E= ECG normal = 0

A= 63

R= 3 riskctors

T= Trop. NL

HEART Score:

3



PRE-TEST EKG [T
PATIENT STANDING, PRETEST BRUCE Measured st 60ms Post J (10mm'mV)

- ASYMPTOMATIC 58 bpm STANDING 0.0 mph Auto Poinits
00:56 11868 mmlig 00:58 0.0 % Lcad | ST(mm) - 1.ead S T(mm)
PROBLEMS WITH T e
n 095 | V2 1L
m 0. 70 V3 1.30
aVR -060 Va4 I-10
SENSITIVITY i 0% s 038
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His HEART Score =5

What could that possibly mean?



HEART RISK ACS Proposed
Score Dx? Management
Discharge with
0-3 LOW Non-ACS follow-up / out-
patient stress
_ Admit to hospital,
Suspect._ACS, Serial ECGs /Troponins
Obstructive CAD, . : "
4 -6 |Intermed. Unstable Anaina | 299ressive diagnositic
NSTEMI g work-up (e.g. Cardiac
Cath, CT coronary angio
STEMI= STAT PCI or
7-10 | HIGH gigﬁ?ﬂ' thrombolytics. NSTEMI =

"urgent” Cardiac Cath



http://www.heartscore.nl/

Heart Score Reliability

HEART score reliably predicts endpoints

PQ D -3 0@ 0~ o T
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80
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4 5 6
HEART score

7 8 9 10




Based on HEART SCORE:

At F OASY(d K2aLWAOGFKE AT SR
patient.
A Serial EKGs and Troponins were NEGATIVE.

A PATIENT FAILED STRESS TEST the next
morning.

A{Syd F2NJ I { ¢! ¢ /I NRA



NORMAL Coronary Arteries:

LEFT Coronary Artery system




SUB-TOTAL
OCCLUSION of

LEFT MAIN
CORONARY ARTERY




NORMAL Coronary Arteries:

RIGHT Coronary Artery System







a! Of I aaAi
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FALSE NEGATIVE
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TIENT STANDING, PRETEST BRUCE | Measired a Pt (10vmY)
58 bpm STANDING L GO mpH— _ A]Mmmm_m, 4 o...,.. ‘
00/56 118/68 mmiig [O0eS8 ! L L 00% | | Lead | ST(mim) | Lead -ST(mm)
! V1!

Heart Score 5. : RESERaREa o S

“““ aVR -0:60 N80 ]
I —aVL-—~030— s\ 095 l

Nl
Triple | | ]

Vessel :
Disease =1, ++

Emergency
Triple Vessel
Coronary
Artery
Bypass
sSurgery

/

SUB-TOTAL
OCCLUSION of

LEFT MAIN
CORONARY ARTERY




US HEART Score Validation

1,070 observation unit patients at
Wake Forest

&= Out performed clinician gestalt !

Mahler et. al, Crit Path Cardiol, 2011
Mahler et. al, Int J Cardiol, 2013
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Abstract

Introduction

The History, Electrocardiogram (ECG), Age, Risk Factors, and Troponin (HEART) score is a
decision aid designed to risk stratify emergency department (ED) patients with acute chest
pain. It has been validated for ED use, but it has yet to be evaluated in a prehospital setting.

Hypothesis



History Value
Highly Suspicious 2
Moderately Suspicious I
Slightly Suspicious 0

ECG
Significant ST-Depression 2
Non-Specific Repolarization Disturbance I
Normal 0

Age
= 65 years 2
45-65 years I
< 45 years 0

Risk Factors
> 3 Risk Factors or History of Atherosclerotic Disease 2
| or 2 Risk Factors I
No Risk Factors Known 0

Total 0-8

“Low Risk™ = 0-3 and Normal Troponin

“High Risk™ = 4-8 or Troponin (>0.065 ng/ml)




HEAR Score (Prehospital version
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https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/prehospital-modified-heart-score-predictive-of-30day-adverse-cardiac-events/D834ACC88D7BDD6A44795D94A38BC3DA
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CARDIAC ANATOMY and PHYSIOLOGY "I101"

CARDIAC CELLS AT REST have POSITIVE charged
IONS on the OUTSIDE of the cell membrane, and
NEGATIVE charged IONS on the INSIDE

Ca++ Na+ Ca++ Na+ Ca++

| Cl- ClI- K+ CI- K+ Cl- K+ ClI-

Ca++ Na+ Ca++ Na+ Ca++
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CARDIAC ANATOMY and PHYSIOLOGY "101"

. . When the IONS shift. ..

that is, the POSITIVE

IONS that were on the outside TRADE PLACES with
the NEGATIVE IONS that were on the INSIDE ....
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... THE CELL CONTRACTS! .



CARDIAC ANATOMY and PHYSIOLOGY "101"

THIS (OF COURSE) IS KNOW AS ...
DEPOLARIZATION

WHEN EVERYTHING IS WORKING
PROPERLY, THE WAVE OF
DEPOLARIZING CELLS CAUSES THE
HEART TO CONTRACT, AND PUMP
BLOOD TO THE LUNGS AND

THE SYSTEMIC CIRCULATION
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Ventricular Depolarization

Als represented by th® RS Complex



QRS Complex = Ventricular Depolarization




CARDIAC ANATOMY and PHYSIOLOGY "101"

AFTER DEPOLARIZATION, THE CELLS RELAX.
THE IONS RETURN TO THEIR ORIGINAL POSITIONS --

THIS PROCESS IS KNOWN AS REPOLARIZATION
C- K+ Cl- ClI

(-0

Cat++ Na+ Ca++ Na+ "

Ca++ Na+ Ca++ Na+

-0~




Repolarizationon the ECG:

Als represented by the:
I J Point
I ST Segment
I T Wave
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J Point, ST Segment & T Wave =
Ventricular Repolarization




From the QRS to the end of the T Wave = QT Interva
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J Point, ST Segment & T Wave =
Ventricular Repolarization

QRS Complex = Ventricular Depolarization




CARDIAC ANATOMY and PHYSIOLOGY "101"

90 % REPOLARIZATION of VENTRICULAR CELLS

RELATIVE REFRACTORY PERIOD

ELECTRICAL STIMULUS TO VENTRICLES HAS
VERY HIGH PROBABILITY OF CAUSING V-FIB/V-TACH



ELECTRICAL IMPULSE
ADMINISTERED DURING ABSOLUTE

REFRACTORY PERIOD -- INDUCES
VENTRICULAR FIBRILLATION
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QT Prolongation

A Congenitalmalformation of ion channels

A Medicationsor other substances alter lon
channel function




