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WORKSHOBescription

This iIs #OCUSEIRASH COURthat TEACHES
YOUto interpret 12 Lead ECGs to identify
INDICATORS of Acute Coronary Syndrome (ACS

WORKSHOPyou will have to do some WORK.
FOCUSEBENA I KU 02 UKS LIRAY
CRASH COURStast paced

TEACHES Y&you will LEARN and NOT FORGE
A You will dEEXERCISESB8oughout course.




Source of Curriculum:

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



Approximately 13,000 Cases between 1996 - Today

-

Wayne Ruppert and Dr.



Cardlac Cath Lab Advantage

Allows us to
CORRELATE
ECG leads
with
SPECIFIC
cardiac

. anatomic
. structures.




Electrophysiology Lab

L

EP Catheters within the heart used for Author Wayne Ruppert conducting Pace

obtaining theElectrogramd 4 KS a A Y USINGOWIA Y 3 RdzZNA Y3 9t &

9/ D€ 0 ¢ NI OA ymappihg/dd T 2 Mdspitdl Beart Institute, Pediatric

integral component of an EP study Electrophysiology Program, Tampa, FL in
2004






Source of Curriculum:

A Case Studies from Cardiac Catheterization an
Electrophysiology Labs, 19§®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 Evic
I Journal of t

ology Labs, 198®resent

encbased Research
ne American College of Cardiology (JA

I American H

eart Association (AHA) Circulation

I ACC/AHA Guidelines
I New England Journal of Medicine

A Two peer reviewed, publishextbooks



In the CARDIAC CATHETERIZATION LAB, we read our patients”™ 12 Lead ECGs and then evaluate their coronary
arteries and ventricular function during angiography. Stated in plain English, we rapidly learn how to correlate 12
lead ECG findings with what’s really going on inside our patients’ hearts. Secing ECGs from this perspective adds
anew dimension to understanding the complex pathophysiologies 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 CORONARY ARTERIAL
DISTRIBUTION that commonly supplies it. In cases of STEMI, this knowledge prepares you to
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:

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

This is an invaluable resource for every medical professional who evaluates patients and reads their 12 lead ECGs
cy, Cardiology, and Family Medicine

g a good review in ACS patient evaluation

e Practitioners

¢ Telemetry Nurses
Walk-in Clinic Physicians and Nurses
Paramedics

I think this book will be a wonderful addition to the textbooks that are already available, with a fresh
perspective’”

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

“This book integrates academic ECG principles with real-world clinical practice by incorporation of well
chosen cath lab case studies into its curriculum. This combination lets readers see patients and their
ECGs through the eyes of an experienced cath lab Interventionalist, and provides a balanced approach to
patient evaluation that compensates for the ECGs inherent lack of sensitivity and specificity. | highly
recommend this book for all Emergency Medicine and Cardiology Fellows. For experienced clinicians, it's
a superb review.”

9172-1-3
59500

-982
3’”

9 '780982"91721

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

St. Joseph's Hospital

Tampa, Florida

ISBN 978-0
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THE (ATH LAB SERIES presents | ...

12 LEAD ECG

INTERPRETATION

ACUTE
CORONARY
SYNDROME

with CASE STUDIES from the

CARDIAC CATHETERIZATION LAB

. WAYNE W4RUPPERT
/\"\—' ‘M -



http://www.trigenpress.com/
http://www.ecgtraining.org/
http://www.trigenpress.com/

M2 Lead ECGINACS 9O RA (O 21
Board:

Joseph Prnatg MD, FACC, FACPRfessor and Chairman of Emergency
Medicine, Medical College of Virginia

|. Charles Sand, MD, FA(&sRistant Director, Department of Emergency Medicine,
{0 W2aSLKQa | 2aLAGrtsY ¢lFYLI X C[ T t I &

HumbertoCota MD, FACEPI aii / KAST 2F /I NRAz2f23&%
FL

Mike Taigman EMS Industry Author, Conference Speaker, Journalist; Author,
a¢ I A 3 YAdvgn@ail Cardiology in Plain Endlish




STEMI Assistant

by Wayne Ruppert

UNIVERSAL ACS PATIENT MANAGEMENT ALGORITHM
---See PAGE ONE- - -

v

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

PROXIMAL . LATERAL
or PROXIMAL  ANTERIOR

|
|

INFERIOR

e — N | \ﬂz\'g/\d-..-
Il
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www.TriGenPress.com
www.ECGtraining.org
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PROXIMAL LATERAL
or PROXIMIAL .. ANTERIOR

BASILAR SEPTUM
(Bundle of His region)

T AN

I

anyJ POINT / ST Segment ELEVATION in Lead AVR see this tab

- ANTERIOR / SEPTAL

ANTERIOR / SEPTAL
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OSTEMI AssistanEditorial Board:

Barbra Backus, MD, PhDYy @Sy 12 NJ 2F a¢KS 1 9! w¢ { O2|
Center,Utrech, Netherlands

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

Anna EK, AACC, BSN, Ridreditation Review Specialist, The American College of
Cardiology

William ParkerPharmD CGPDirector of Pharmacy, Bayfront Dade City




STEM/ ASS/Stanfn' Emergency Crash

Cart Interactive Reference Manual - free Download

STEMI Assistant

Gt UNIVERSAL ACS PATIENT MANAGEMENT ALGORITHM |

---See PAGEONE- - -

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

o
% anyJ POINT / ST Segment ELEVATION in Lead AVR see this tab
& i — s
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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
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
https://www.youtube.com/watch?v=aUlQh7lNSBs
https://www.youtube.com/watch?v=aUlQh7lNSBs
https://www.youtube.com/watch?v=aUlQh7lNSBs
https://www.youtube.com/watch?v=aUlQh7lNSBs

www.practicalclinicalskills.com
www.sKkillstat.com/tools/ecg-simulator
www. ECGtraining.org



http://www.practicalclinicalskills.com/
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Cardiovascular Education Resources
HELPFUL PDF DOWNLOADS

HEART FAILURE

CV Coordinator Resources

Chest Pain Center
Management Resources

Resuscitation Resources

Sudden Cardiac Death
Prevention

Clinician Educatio

ACCREDITATION

DOWNLOADS - PDF

HELPFUL INFORMATION

CONTACT US

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

Download 12 L ead ECG Workbook 2020

Download Citrus Co Fire Rescue Class Workbook

Download Citrus Co Fire Rescue 12 |l ead - Morning_Session

Download Citrus Co Fire Rescue 12 L ead - Afternoon Session

Download STAT 12 Lead ECG Part 1 - Basic Fundamentals

Download STAT 12 Lead ECG Part 2 - Acute Coronary Syndrome

Download Nuts & Bolts of Therapeutic Hypothermia - Bayfront Health 2019
Download EMS 12 Lead 101 - 2019

Download BHSR 2019 Basic ECG with Obtaining STAT 12 Lead

Download Hands-Only CPR and AED Course

Download The Lifesaving ECG Part 1

Download The lLifesaving ECG Part 2

Download Advanced 12 L ead ECG in ACS and SADS Key West 2018
Download Basic ECG - Key West 2018

Download 12 Lead ECG - 8 hour class - Part 1 - 2018

Download 12 Lead ECG - 8 hour class - Part IT - 2018

Download Advanced Physicians ACLS 2018 SRRMC

Download ACC 20th Congress Serial 12 Lead ECG Course

Download A SHORT Course in LONG QT Syndrome

Download ACC 20th Congress - Continuous ST Segment Monitoring_Course
Download ACC 20th Congress - Serial 12 L ead ECG Interpretation Part 1
Download ACC 20th Congress - Serial 12 L ead ECG Interpretation Part 2
Download Sudden Cardiac Death Prevention - ACC / SCPC 19th Congress
Download Initial Stabilization of the Atrial Fib Patient - SCPC 19th Congress

Download Continuous ST-Segment Monitoring_Policy




© 2010, 2011, 2015, 2019

All cardiovascular subjectlated images, graphics
and diagrams were created by the author, Wayne
Ruppert and have been taken from his two

LJdz0 f A & K S R STESIEASs@ie 1| &/ZR e g
ECG Interpretation in ACS with Case Studies from |
Cardiac Cath Lab,  NB [/ 2 LB NA I K
not be removed from this PowerPoint presentation.
This presentation may not be used as part of a prof
generating program without prior written consent
from the author.

wayneruppert@aol.com



https://www.amazon.com/STEMI-Assistant-Wayne-W-Ruppert/dp/0982917260
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
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A First half of class (Part 1):

I 12 Lead ECG Basic Fundamentals

AElectrophysiology (Depolarization & Repolarization)
I Waveforms and Intervals Relevant to ACS

ACardiac Anatomical Correlations with 12 Lead ECG

A Second half of class (Part 2):
I ECG indicators of ACS

I Diagnosis of STEMI
AWith Wide QRS vs. Normal width QRS

AClinical Relevance: predicting specific complication
based on region of infarction.



Hospital 12 Lead EKG




A FEW CRITICAL POINTS ABOUT 1
Hospital (or Freestanding ED) EKG

A If EKG order is put in Cerner FIRST you can fi
UKS LI GASYlG 2y U0KS 9\

A May take few minutes to transfer from Cerner
to Cardioserve(EKGnachingsoftware).

VaS A V P N\

A2 KSY LI GASYlG &aSft SOdSt
populates all pertinent information into the
EKG machine. GREATLY reduces errors!!!




Select
ID




¥ o0 4:09:21 PM

New Patient | Worklist 4 Find Patient

"nus;;-r

Get Worklist |

et suus  Jeoy £ | oerreaes

1 ¥ STAT 12/17]2018 2:41 PM

4

Avaoilable. 196

Cancel
Selected: 0




Select your patient . . .

- :

T p——— BT |
worklist 4  Find Patient  Edit Patiel

New Patient ,

BHSR N [GetWUrklist ]

Status Priceity & Order Request Patient Il
| (i STAT 12/17/2018 2:41 PM 285356
(i STAT 12/19/2018 8:22 PM 294089
H NORMAL 12/17§2018 7:15 AM 89970
NORMAL 12§20/2018 3:06 PM 37916



Once selected, your patient is highlighted in blue

A

STAT 12/17/2018 2:41 PM 285356 HANKS 6/18/1946 GEORGE
U STAT 12/19§2018 8:22 PM 234089 CANTER 3f19/1953 HASKELL
U NORMAL 12/17/2018 7:15 AM 89370 KEULEY 6/10/1950 JAMES
U NORMAL 1272042018 3:05 M 37916 PASSALACQUA 12/21/1944 BERNADETTE

Then press "Select"

Rable 196 Selected: 1 Delete select




If patient Is NOT on worklist, such as
OSTATEGG T2 NJ OKSai

You must MANUALLY enter:

A Patient ID = MRN Number

A Last Name

A Date of Birth ( mm/dd/yyyy)

A Gender

AYour ID (first initial, last name )



If patient Is NOT on worklist, such as
STATEGG F2NJ OKSal
You must MANUALLY enter:
A Patient ID = MRN Number
A Last Name
A Date of Birth ( mm/dd/yyyy)

A Gender
AYour ID (first initial, last name )

Then an ORDER must be generated in CERNE



New Patienl

Patient 1D

Last Name

DOD

(mmiddiyyyy)

First Name

Gender

TECH

Worklist

Find Patient

Edit Patient 1D




Setlings

( New Patient

Patient 1D

Last Name

DOD

(mmiddiyyyy)

First Name

Gender

Worklist 4 Find Patient Edit Patient 1D

MRN #

"

ﬁour first initial,last name




When the waveforms look good . ..




Do NOT Print!

If you don't like the EKG, select CLOSE,\

inmm

10mmimY

MWWM-;%MW%&M}MMIMAWWI .

1 aVL V2 V5
et MM’%%W#M\HW%,‘“W“*’!MLMJN J 1

IR MATE A DU BRI 1 N
I

MM“’JJMWLM«LAMI\JMALM[MLNM.M[ |

25mmvsec | 80~0.32-150 Mz [\
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82dz [ LY9PRINKS A

12/730/2018 1:07: 2 M

B . P By e > - - - . :

Sevacn Spead 30 e Lind. 20 swvs) Chanr L - - l cA-




I YR UTRENSFERAA U X |

1/30/2008 1:0: 2 M
—

.
. > s daal aitia - -
- o Eaavnl
. 3 - . e | ¥
N
Trenater
\
SO [
" a4 A Lames £ Lume ey
* N
e I 22
] | ! ' | 1
- Rr F ’ —p = SN REE
[ ' [ f 1
! | } |
@ 1!
!
1 : | - ] 1
g e y IR . W (S | — N R \ - 2\ ~
| | f--X v |
! !
o1
) n’ | 0 '
— \ / i > y
- — g 3 IR e N - N ™™ o e
| ( y " i l
| !
: I
ke PSS SR BN SR EES IS SR B,
— FPRESS IS EREEEEIST SRS SESESEEYN B P RS Ay ~4 ;
! poves ey Close
Lavd . L0 v Bast 100 v s = IS ERE N 1) W & ’

Speed 31 s

bavian



T CRITICAL !

Once the EKG Order has been put in Cerner
YR 0KS 9YD KlFa 0SSy 2

. h | L. {h[;¢9][, a;{¢ al
Your Task List (Worklist).

FAILURE TO DO 8@HE EKG WILL NOT ATTACI
¢h ¢19 t!'e¢L9bEQ{ / 9whbo

BE AVAILABLE TO DOCTORS OUTSIDE THE E



Before we go
any farther,
you should

Know . . .



Sometimes,

ECGS
LIE to us |



ECGs and USED CAR SALESME
often have MUCH In common !

g .t,‘.




THE ECG in PERSPECTIVE:

PROBLEMS with ECG:

J SENSITIVITY

( FALSE NEGATIVES )

J SPECIFICITY

( FALSE POSITIVES )




EEEEEEEEEEEE

PROBLEMS WITH
SENSITIVITY . . .

N LETHAL

P — O = /. S S =
DISEASE



PROBLEMS WITH SPECIFICITY . . .

S-T SEGMENT ELEVATION - COMMON ETIOLOGIES:

CONDITION:

* ACUTE INFARCTION (STEMI)

\

J POINT

1]< 1mm

ABOVE

P-Q

JUNCTION}|




PROBLEMS WITH SPECIFICITY .

S-T SEGMENT ELEVATION - COMMON ETIOLOGIES:

CONDITION:

* ACUTE INFARCTION

* HYPERKALEMIA

* BRUGADA SYNDROME

/ « PULMONARY EMBOLUS
/ \  INTRACRANIAL BLEED
\\ - MYOCARDITIS /
‘ »
J POINT |
{<imm | *L.BUNDLE BRANCH BLOCK
ABOVE | *PACED RHYTHM
P-Q |« EARLY REPOLARIZATION &
JUNCTION| "MALE PATTERN" S-T ELEV.




77 Years Male , 7/2/2015 9:44:46

1North (06)

Rate 83 . BINUS REYTHM. ... s coviveiesiessivesse vevereasre....NOrmal P axis, V-rate 50~ 99
. RIGHT BUNDLE BRANCH BLOCK. . .........cconuununncnn. QRSA>120, terminal axis(90,270)

FR 152 . ANTEROLATERAL INFARCT, ACUTE.........co00uvennn v Nae Q >35ms, ST >0.20mv, V2-Vé6

QRSD 122

QT 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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7/2/2015 9:44:46

o 1North
" Rate 83 SINUS RHYTHEM . .o ..normal P axis, V-rate 50- 99
Patl e nt RIGHT BUNDLE BRANCH BLOCK QRSA>120, terminal axis(90,270)
L] PR 152 ANTEROLATERAL INFARCT, ACUTE Q >35msS, ST >0.20mV, V2-Vé
QRSD 122
T 412
JTe 85
~AXI
B 59
- QRS 14 ABNORMAL ECG -
L 33 >>> Acute MI <<< Requested by:
Syl I l p OI I Ia IC 12 Lead; Standard Placement Unconfirmed Diagnosis
ave Vi

A Troponinnormal . . . -~ = . .
A Cardiac Cath
ay2 2060ad . =
A Discharge -

diagnosis: |

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.



S-T SEGMENT DEPRESSION - COMMON ETIOLOGIES:

J POINT
>1mm
—~ DEPRESSED

BELOW P-Q
JUNCTION

CONDITION:

* RECIPROCAL CHANGES of
ACUTE MI

* NON-Q WAVE M.I. ( NON-
STEMI )

* OLD MI ( NECROSIS vs. ISCHEMIA )
* DIGITALIS
* R. BUNDLE BRANCH BLOCK




T WAVE INVERSION - COMMON ETIOLOGIES:

CONDITION:

_ _ * MYOCARDITIS
‘ * ELECTROLYTE IMBALANCE

* HYPERVENTILATION
+ CARDIOACTIVE DRUGS
v * OLD MI ( NECROSIS vs. ISCHEMIA )

* DIGITALIS
* R. BUNDLE BRANCH BLOCK

* NO OBVIOUS CAUSE




5SaLAUS UKS 9/ L
Issues with
Lack of Sensitivity
&
Lack of Specificity,
The 12 Lead ECG remalins
one of our QUICKEST, most eost
efficient front-line Triage Tools
that we have today.



Sohow do we know when the ECG Is
telling us the truth ???



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

HISTORY
& PHSYSICAL

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

PUZZLE'!




A We utilize ACS Ris
Stratification to
compensate for the
9/ DQa f |
sensitivity and
specificity, to aid us
In clinical decision
making and to
Improve our
diagnostic
accuracy.

59



[ 1 PRESENTING SYMPTOMS
[ 1 RISK FAGTOR PROFILE
[]

EGG ABNORMALITIES
[ 1 CARDIAG MARKERS

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




Myocardial Electrophysiology



REVIEW of NORMAL ECG Waveforms:

P WAVE =
ATRIAL DEPOLARIZATION

QRS COMPLEX =
VENTRICULAR
DEPOLARIZATION
(contracting)

T WAVE =

VENTRICULAR
REPOLARIZATION
(recharging)




The J Point

A TheJ Pointis
where the
QRS endand

the ST /
Segment .
Begins \

J POINT




The ?

A The IS
where the
QRS endand

the ST /
Segment 4
Begins \




THE S-T SEGMENT

¥>/ Extends from the
J POINT to the
T Wave



THE S-T SEGMENT

/

.‘.—-'."-;-""'

SHOULD HAVE
A "SLIGHT POSITIVE"
INCLINATION



THE S-T SEGMENT

SHOULD BE
"CONCAVE" IN
SHAPE . ..



THE S-T SEGMENT

AS OPPOSED TO

"CONVEX" IN
( SHAPE

SHOULD BE
"CONCAVE" IN
SHAPE . ..



THE T WAVE

- SHOULD BE

A "NICE."
/N ROUNDED,

CONVEX SHAPE

- SHOULD BE SYMMETRICAL



THE T WAVE

- SHOULD BE

A "NICE."
/N ROUNDED,

CONVEX SHAPE

- SHOULD BE SYMMETRICAL

- SHOULD BE UPRIGHT IN ALL
LEADS, EXCEPT AVR



THE T WAVE

LEAD
N AVR

- REMEMBER, IN LEAD AVR
EVERYTHING

IS
"UPSIDE-DOWN™



Normal Variants:
T Wave Inversion

Leads where the T WAVE may be
INVERTED:

Referred by: Unconfi d
, r.
T - "“'\—-IIII|— Tk ook 'I:l,u——"'f-x‘_ == o e T e e e — || rs e T e _'lll = il
W | II| | s N H_'-F-
I VR 1 | A Vd
_| i | f Ili
f I
Lot S i e e e e e e P S s — —‘l o = -’“—-Jlli——'/ ,_,_,l |.-—"If-\“
I VL V2 f Vs
\ . '
| I |||
' 1 ! !
‘ : | [ I
1 TR SR Eeeb SRR EA TR DI > L EFEE SEH FERE b £ R Py, e PARS] | oL SO FREEH FERE PE PR | P < T PR ECH || BPhY




THE T WAVE

AMPLITUDE
/N GUIDELINES:

- IN THE LIMB LEADS, SHOULD BE
LESS THAN 1.0mv (10 mm)

- IN THE PRECORDIAL LEADS, SHOULD
BE LESS THANO.S5mv (5 mm)

* SHOULD NOT BE TALLER THAN R
WAVE IN 2 OR MORE LEADS.



The T Wave SHOULD NOT be:

Alnverted inTWO or moreCONTIGUOUS
LEADS

AHyperacuted 6t 2 Ay UG& ¢ (A LJ

ABiPhasidhalf above and half below
Isoelectric line)




The T Wave SHOULD NOT be:

Alnverted in CONTIGUOUS
LEADS

A Oat 2AYy0e&¢ UAL
A (half above and half below
Isoelectric line)




The next slide shows an ECG
waveform withnormal J Points, ST
{SAYSyilua |yR ¢

¢l LbY hC ¢l L{ !'{ . h
[¢L/YE 2F gKFG | bh
look like !



The NORMAL ECG

S-TSEGMENT




Patients with normal QRS duration
(QRS < 12hs) :

ECG MARKERS of NORMAL PERFUSION

. . ® . . "
- - L R - g .= - - P - - - - g . - =
* . ' i ' "
- = = . - - - . . . - = . = . s * =
- 8 = . . . . . - = . . '
" % . . H
- % - - s ® = . . ® . " ¥ o, @ F w8 0w ® 5 = . % -
s . . . .
--------------- . - - RGP - - w . - . - T Ll AP BT T RS AR BE AR gET TR . e
- - . -
a ' ¥ i
L3
[}
- - - - - - - - - . =
"

v e -

J POINT ISOELECTRIC
ST SEGMENT: "MILD POSITIVE INCLINATION "
T WAVE: SAME POLARITY AS QRS




ECG Indicators of NORMAL
myocardial perfusion include:

A J Point isoelectric, or withihmm of the
ISOELECTRIC LINE

A ST Segment has a slightsitive inclination
where ST Segment and T Wave merge, the
shape ICONCAVBbowed downward).

AThe T Wave i§PRIGHTin all leads except for
AVR), Is not taller thathe QRS$and isgently
roundedd bh ¢ AGLRAYUEELD D




ECG Indicators of NORMAL
myocardial perfusion include:

A J Point isoelectric, owithin of the
ISOELECTRIC LINE

A ST Segment has a slight inclination
where ST Segment and T Wave merge, the
shape Is (bowed downward).

AThe T Wave is (in all leads except
for AVR), Is not taller than ,and Is

Obh¢ aLRAYUEEDU




Q: If the previous slide showed
what normal J Points, ST
Segments and T waves look
like, what Is ABNORMAL ?



Q: If the previous slide showed
what normal J Points, ST
Segments and T waves look
like, what Is ABNORMAL ?

A EVERYTHING ELSE 1!

(we get into many abnormal examples in
Part 2, after lunch!)



Digging a Little Deeper . . .

A The cellular level: Ventricular Myocardial Cells



CARDIAC ANATOMY and PHYSIOLOGY "101"

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- Cl- K+ Cl- K+ CIl- K+ CI-

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....

—

e

F

‘

- Cl- Cl- K+ CI-

OG-

——tp ++Ca++ Na+ Ca++ Na

ariwayiy

- Cl- Cl- K+ CI-

T

D

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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Depolarizationon the ECG:

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
Cl- K+ Cl- Cl

(-0

Cat++ Na+ Ca++ Na+ o4

Ca++ Na+ Ca++ Na+

-0~




Repolarizationon the ECG:

Als represented by the:
I J Point
I ST Segment
I T Wave



\ N

J Point, ST Segment & T Wave =
Ventricular Repolarization




From the QRS to the end of the T Wave = QT Interva

\ N

J Point, ST Segment & T Wave =
Ventricular Repolarization

QRS Complex = Ventricular Depolarization




ECG Intervals:




P-R Interval

A The PR Interval
should be
betweenl1l20
200ms, (which is
3¢ b little

squares). L




P-R Interval

A The PR Interval
should be
between @ -

ms, (which is
3¢ b little

sguares). .




QRS Duration (width):

A The Normal QRS
should be NO
WIDER than
120ms (3 little
sguares).




QRS Duration (width):

A The Normal QRS
should be NO
WIDER than

ms (3 little
sguares).




QRS Duration

AIf the QRS is WIDER than

(width):

120ms, It indicates

the VENTRICLES a&iePOLARIZING

ABNORMALLY

A If the Ventricles are DEPO
ABNORMALLY, It causes t
REPOLARIZE ABNORMA

_LARIZING
nem to

_LY.



QRS Duration (width):

AIf the QRS is WIDER than 120ms, it indicates
the VENTRICLES are

A If the Ventricles are DEPOLARIZING
ABNORMALLY, It causes them to




QRS Duration (width):

AWhen theVENTRICLES REPOLARIZE
ABNORMALLdAue to the QRS being TOO
WIDE, it often causegsHANGES to the:

I J Point
I ST Segment
I T Wave

A These changes are known $scondary
Repolarization Abnormalities




QRS Duration (width):

AWhen theVENTRICLES REPOLARIZE
ABNORMALLdAue to the QRS being TOO
WIDE, it often causegsHANGES to the:

'|'
A These changes are known $scondary
Repolarization Abnormalities




LY 20KSNJ g2 N

An abnormally wide QRS (greater that 3mm)
YSIya Al [ ¢9w{ GKS |
Segment and T wawvelT CAN MIMIC ischemia
and STEMI. Therefore when the QRS is TOO
WIDE (>120ms) we have some EXTRA RULES
that must be applied when reading an EKG for
Ischemia or MI. MORE ON THIS in SESSIOI
TWO.




The J Point

Thed Pointshould be

WITHIN 1mm

of the ISOELECTRIC
LINE ifh most, but
not all Leads.




