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Cardiac Cath Lab




Electrophysiology Lab

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

obtaining theElectrogramd & KS a A Y IBMNBILIXY I RdzZNA Yy 3T 9t &

9/ D€ 0 ¢ NI OA yappihg/dd T 2 Mdspitdl Bedurt Institute, Pediatric

integral component of an EP study Electrophysiology Program, Tampa, FL in
2004
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Wayne Ruppert bio:

A Cardiovascular Coordinator 20p2esent (coordinated
5 successful accreditations)

A Interventional Cardiovascular / Electrophysiology
Technologist, 199¥resent.

Al dz(i K 2 M2 Lea#l FCG Inerpretation in Acute
Coronary Syndrome with Case Studies from the
Cardiac Cath Labe  HTm@Genpkiblishing / Ingram
Books

Al dzi K 2 SIIEMI ASistadté  HTniGenpkblishing /
Ingram Books

A Florida Nursing CE ProvideB@&12998

A 12 Lead ECG Instructor, 198¢esent (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%3Dstripbooks&field-keywords=STEMI+Assistant
http://www.ecgtraining.org/

THE CATH LAR SERIES pre

12 LEAD ECG

INTERPRETATION

1o master exsential material quickly, this book has be
eil Iearming” featune, desigmed © .'. fearning a

5 CORRELATE aach laad of the ECT with specific regions of the h ani the RO ARY ARTERLA v
DIETREBUITION tnal commonly supples 8. in case TEM knirwiedge pTEpEFEL yOu Ix =
or thase w written with
wn expedited leg pasemsym 1 -2 3 -
1. READ the YELLOW HIGHLIGHTED TEXT
I, STLUINY the GRAPHIC IMAGES, PICTURES and ECGs "
3. CORBECTLY ANSWER tha REVIEW QUESTIONS &1 ik émil af sacl sactiog

with CASE STUDIES from the

F. Dmata, MD, FACP, FACL, FACEP
wan. Degarimani of Emegenoy Mesd

CARDIAC CATHETERIZATION LAB

uuuuuuuu Cata, MD, FACE, FACC
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http://www.trigenpress.com/
http://www.ecgtraining.org/
http://www.trigenpress.com/

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 . ..

o
§ any S POINT / 8T Segment ELEVATION in Lead AVR see this tab
w
g PROXIMAL . LATERAL BASILAR SEPTUM ANTERIOR / SEPTAL \’
% . (Bundle of His region) ’ \
= oo
a e e o)
| I I

: E
= V1 3
= =

PROXIMAL LATERAL -
2 or PROXIMIAL .. ANTERIOR f| | ANTERIOR / SEPTAL oT
o 2o
o 3
= 0~
= < -
o
m

www. TriGenPress.com BarnesandNoble.com

www.ECGtraining.orq Amazon.com



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

S TEM/ ASSiStanIE\' Emergency Crash

Cart Interactive Reference Manual - free Download

STEMI Assistant

by Wawyne Ruppert

UNIVERSAL ACS PATIENT MANAGEMENT ALGORITHM
«««Sga PAGEONE- - -

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

any J POINT ST Segment ELEVATION ir Lead AVR soe ifis tab

s
PROJMAL LATERAL Jj | BASILAR SEPTUM ANTERIOR | SEPTAL ANTERIOR
oc PROXIMAL  ANTERIOR A Y
| )
<,
: S
M= o
IFERIOR For PROMMIAL | ANTERIGR E - -
D
&
O e
I .
INFERIOR INTERIOR
[} AVF

STEMI Assistant 1 Information Video



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
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Michael R. GundersonNational 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




Copyright 2010, 2011, 2015, 2018

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

LJdz0 f A & K S R STESIEASsHRR |1 31/IR ek
ECG Interpretation in ACS with Case Studies from |
Cardiac Cath Lab, | NB / 2 L8 NA I KU
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
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
mailto:Wayneruppert@aol.com

American College of Cardiology
200 Congress 2017

Red Rock Resort, Las Vegas
October 25 & 26, 2017

Advanced Telemetrg 12 Lead
ECG Workshop Part 1

Observation Medicine Tract

By: Wayne W Ruppert, CVT, CCCC, NREMT



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

528y 2 RPre¢ehtRtiore C
To gowww.ECGtraining.org
from the MENU BAR at left side of
aONBSysS asSt SO
and then select:

a9a{ WMH |


http://www.ecgtraining.org/

HOME

12 LEAD ECG IN ACS

STEMI ASSISTANT

ACCREDITATION

WORKEHOPS

ECG ID OF SADS

WORKSHOP OBIECTIVES

TEXTBOOKS

PHYSICIAN REVIEWS

BIO OF WAYME RUPPERT

TESTIMONIALS

I HELPFUL INFORMATION

I CONTACT US

Goto: www.ECGtraining.org

HELPFUL PDF DOWNLOADS

All materials featured on this page are copyright protected. This content is offered for INDIVIDUAL USE by Medica
manner and/or printed for sale or distribution without prior written consent of the author. EXCEPTION: Physicians
owned hospitals and all EMS agencies who routinely serve CHS hospitals may download, reproduce and distribute

Download The Lifesaving ECG Part 1
Download The Lifesaving ECG Part 2

Download Advanced 12 Lead 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 Lead ECG Interpretation Part 1
Download ACC 20th Congress - Serial 12 Lead ECG Interpretation Part 2

Download Sudden Cardiac Death Prevention - ACC / SCPC 19th Congress


http://www.ecgtraining.org/

Single Lead EQ¥sc 12 Leads

A{ Ay3fS f SI R aréodbidied t6 see ¢
what rhythm the patient is currently (®.g.:
NSR, atrial fibrillation, heart blocletc).

A 12 Lead ECIS used to sed any part of the
heart Is not getting adequate blood supply

(l.e.: iIschemia, infarction). Plus, it aids in the
RAF3Iy2ara 2F Ylyeée 20l



XOPhUKSNI mu [ SIFR
A Bundle BranciBlocks*and Fascicular Blocks
A Necrosis (old Ml,evolvingMI*)
A V-Tachcvsc SVT with aberrancy
A Hypertrophy (enlargement of 1 or more chambers)
A Electrolyte imbalances
A Sudden Arrhythmia Deatlsyndromes:

I Brugada LongQT* ARVD, CPVT, HCM,

A Wolff-ParkinsorWhite Syndrome
A Acute Myocarditis / Pericarditis

A And many more o
* Covered In this course



EMS 12 Lead ECG




OBTAINING
THE
12 LEAD ECG



10 wires . . .

A 4 limb leads
Ac OKSailg ¢




THE ECG MACHINE

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

- LEADS |, I, lll, and V1, V2, V3, V4, V5, V6

1 POSITIVE ELECTRODE —/o

1 NEGATIVE ELECTRODE =)

1 GROUND ELECTRODE \e

- LEADS AVR, AVL, and AVF

1 POSITIVE ELECTRODE /\//O_G)
2 NEGATIVE ELECTRODES ©
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




LEAD AVR

QRS

EVERYTHING

IS
"UPSIDE-DOWN"™



Obtaining the 12 Lead ECG

STANDARD LEAD PLACEMENT ---
12 LEAD ECG

4 th INTERCOSTAL SPACE

V4 is at 5th INTERCOSTAL
SPACE. V5 & V6 are on the
SAME HORIZONTAL PLANE.

- PATIENT SHOULD LAY
AS FLAT AS POSSILVE

- LIMB LEADS SHOULD BE
O PLACED AS DISTALLY
: AS POSSIBLE
¥ O




Obtaining the 12 Lead ECG

A Limbleads should be on the limbs.



Obtaining the 12 Lead ECG

RecentAHA/ACC/HRS literature indicates
QRS AMPLITUDE, Q WAVE DURATION, AXI

and WAVEFORM DEFLEC

ION can be altere

when limb leads are placed on the patient's
torso (MasonLikarlead placement).

Thereforeevery effort should be made to
place limb leads on the limbs.



AHA/ACC/HRS Scientific Statement

Recommendations for the Standardization and
Interpretation of the Electrocardiogram
Part I: The Electrocardiogram and Its Technology

affected by monitoring lead placement; however. tracings that
use torso electrodes differ in important ways from the
standard 12-lead ECG. In addition to body position differ-
ences that attect the ECG, ' monitoring electrodes placed on
the trunk do not provide standard limb leads, and distortion of
the central terminal alters the augmented limb leads and the
precordial leads.!9-'!! Tracings with Mason-Likar and other
alternative lead placement may affect QRS morphology more

than repolarization compared with the standard ECG: these
differences can include false-negative and false-positive in-
farction criteria.®"-''2 Motion artifact of the limbs is a partic-

. - .
II'II i L 'i.l"il RO " P W | 'I‘.l'!.l'll'I!-"l."ﬁ r"."\..."\-.l'\l.ll"r"i'!'\ i L ] L TaTataTah a®; 1 "l"ﬁ =t i'l.'!"l:l

Kligfield et al Standardization and Interpretation of the ECG, Part |



AHA/ACC/HRS Scientific Statement

Recommendations for the Standardization and
Interpretation of the Electrocardiogram
Part I: The Electrocardiogram and Its Technology

Recommendations

ECGs recorded with torso placement of the extremity elec-
trodes cannot be considered equivalent to standard ECGs for
all purposes and should not be used interchangeably with
standard ECGs for serial comparison. Evaluation of the effect

nt tnren nlacremeant nf limh leade on vravieform amnlitnidec and

Kligfield et al Standardization and Interpretation of the ECG, Part 1



Obtaining the 12 Lead ECG

A Limbleads should be on the limbs.

A When emergency circumstances dictate that
limb leads be placed on patient's torso, the
words "LIMB LEADS ON PATIENT'S TORSO"
shouldbe noted on the ECG.



Obtaining the 12 Lead ECG

A Limbleads should be on the limbs.

A When emergency circumstances dictate that
limb leads be placed on patient's torso, the
words "LIMB LEADS ON PATIENT'S TORSO"
shouldbe noted on the ECG.

I However in the field, it may not be possible or
practical to put limb leads on limbs!



Limb leadg field ECG
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Remember this . . .

A White to the Right
A Smoke over Fire
A Green Grass below the White Clouds
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V1

Chest Lead Placement

4 th INTERCOSTAL SPACE

MAL

V4 is at 5th INTERCOSTAL

SPACE. V5 & V6 are on the
SAME HORIZONTAL PLANE.




Leads V1 & V2 on 12 Lead ECG:

A Proper lead placement oprecordialLeads V1
and V2 are 4thntercostalspace on opposite
sides of the sternum.

A Incorrect placement of Leads V1 and V2 will
result in: reduction of R wave amplitude
(resulting in poor R wave progression)
leading to misdiagnosis of previous anterior
septalinfarction.



AHA/ACC/HRS Scientific Statement

Recommendations for the Standardization and
Interpretation of the Electrocardiogram
Part I: The Electrocardiogram and Its Technology

the often profound alterations in waveforms that can result
from precordial electrode misplacement.?>8¢ A common error
is superior misplacement of V, and V, in the second or third
intercostal space. This can result in reduction of initial
R-wave amplitude in these leads, approximating 0.1 mV per
interspace, which can cause poor R-wave progression or
erroneous signs of anterior infarction.®” Superior displace-
ment of the V, and V, electrodes will often result in rSr’
complexes with T-wave mnversion, resembling the complex in
lead aVR. It also has been shown that in patients with low
diaphragm position, as in obstructive pulmonary disease,3889

Kligfield et al Standardization and Interpretation of the ECG, Part |



Obtaining the 12 Lead EGSiG

A Patient should lay as flat as possible

ALT @&2dz 4SS (22 YdzOK ¢
YIé KIFE@gS 2 O2I OK LJ
Ydza Of Sa¢ & & o
I Arms
I Legs
I Chest
I Abdomen, etc.



To help you understand
what part of the heart each

lead of a 12 Lead ECG

aasSSaég o



AREAS VIEWED
by 12 LEAD ECG

AVR

AVL, |

Vi, V2

V3, V4

V3, Vb

L
I, 1, AVF

Il, 1ll, AVF



L
I, 1, AVF

AREAS VIEWED
by 12 LEAD ECG

AVR ' BASILAR SEPTAL

AVL,| LATERAL
ANTERIOR

VI, V2 ANTERIOR
SEPTAL

POSTERIOR (recip.)

V3, V& ANTERIOR

V5, V6 | ATERAL

Il, 1ll, AVF INFERIOR



THE POSITIVE ELECTRODE

<>

What each of h 12
[ SI R& aSSé
detall . . ..




Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

/

ANTERIOR
CHEST ViV2 V3 V4

WALL

VI, V2 - ANTERIOR / SEPTAL
V3, V4 - ANTERIOR

RUPPERT, WAYNE ID: 7445683659 05-0CT- JOHNS-HOPRINS UNIV.

38 Vrs Vent. Rate: 68  NORMAL 9INUS RHYTHM
MALE PRInt:  160ms  NormalE
ORS: 100ms  Very Healthy Athletic EKG !

AVR

jiupe




VJ-=Vo ViEW Inc LAICKAL WALL

of the LEFT VENTRICLE

'RUPPERT, WAYNE  1D: 7445683659
38 Yrs Vent.Rate: 68
=g=\/G | MAL PRInt: 160 ms
QRS: 100 ms
V5 I AVR

05-0CT-2006

JOHNS-HOP IS UHIV.

NORMAL SINUS RHYTHM

Normal EKG

Very Healthy Athletic EXG!

/

ANTERIOR
CHEST viv2

WALL MAL—\_.L-H
Lyt

Vi

V2

V3

HEE




Leads | & AVL view the ANTERIOR-LATERAL JUNCTION

9 05-0CT-2006 JOHNS-HOPKINS UNIV.

68 NORMAL SINUS RHYTHM
2 160 ms Hormal EXG
100 ms Very Healthy Athletic EKG !

Vi v4

v2 Vs

m AVF V3

WLl




LEADS I, 1ll, and aVF VIEW
INFERIOR WALL of the LEFT VENTRICLE

RUPPERT, WAYNE ID: 7445683659 05-0CT-2006
38 Yrs

JOHNS-HOPKINS UNIV.
Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int: 160 ms Normal EKG
ORS:

100 ms Very Healthy Athletic EKG !

ey v u i B gt
L
| gl L
\ FED by the RCA ( 75-80 % pop )
’ [\ ’ \ or the CIRCUMFLEX (10-15%)




Lead AVR Views the BASILAR SEPTUM (region of the Bundle of His).

RUPPERT, WAYNE ID: 744568359 05-0CT-2006 JOHNS-HOPKINS UNIV.
3B Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int.: 160 ms Normal EKG

QRS: 100 ms Very Healthy Athletic EKG !

V1 v4

AVL V2 V3

AVF V3 Vo l I

[

Lo
SR

L




LEFT CORONARY ARTERY SYSTEM

LEFT BUNDLE
BRANCH

BUNDLE OF

RIGHT BUNDLE HIS

BRANCH
l e

'“ﬁ-h____hh

| \ [

DIAGONAL
BRANCHES

Q
=2

ANTERIOR VIEW



Vent. rate

64 BPM

Normal sinus rhythm

FE. interval 130 ms Normal ECG
g,fl%ﬁfﬂ“”“ s 4;1}2 :E; No previous ECGs available
P=R-T axes 40 11 6l
_— Referred by: .
" PROXIMAL LATERAL ~ BASILAR SEPTUM ANTERlUR | SEPTAL ANTERIOR
_lor PROXIMAL ANTERIOR (Bundle of H|5 regmn) ; ' n |
C [eommemEE
INFERIOR PROKINAL LATERAL |~ ANTERIOR / SEPTAL LATERAL
fois or PROXIMIAL ANTERIOR i '
lx | le w_u.,ﬂ.,lllk : || _,.\_,J‘lh/ IL_ b/\\qﬁ ..... : J| (/ \,__,_ﬂ‘lﬁ]i__/\_w_qﬂlr#/\quj
I T aVL V2 : i V5
INFERIOR ~ INTERIOR .ANTERIOR LATERAL
et S e : f‘u‘ bl R MR Ay — ]
m AN avF V3 l' ‘( | V6




A 12 Lead ECG
sees MOST of the Heatrt,
but It has some



THE 12 LEAD ECG HAS TWO MAJOR BLIND SPOTS..

CHEST LEADS V1- V6
WHAT EACH LEAD "SEES'...

POSTERIOR WALL

V6| LATERALWALL

VS LATERALWALL

V4 ANTERICR WALL

V3 ANTERIOR WALL

VR V2IIANTERO-SEPTAL

V1P ANTERO-SEPTAL




Regarding th&?OSTERIOR WALL
the Standard 12 Lead will give you
azZ2YS adz22R Of dz
PROBLEM by displaying what we
O RECIPROCAL CHANGESD | .
2F fA1S aSSAy3a a
I YA NNE NX X X



LEADS V1 -V3 view the

POSTERIOR WALL

via RECIPROCAL CHANGES.



HOW EKG VIEWS INDICATIVE CHANGES

EXAMPLE: |

AREA OF ACUTE INFARCTION - ANTERIOR/SEPTAL

_ PATIENT'S BACK

EKG sees S-T ELEVATION

ECG LEAD V2

PATIENT'S CHEST U u




HOW EKG VIEWS RECIPROCAL CHANGES
EXAMPLE:
AREA OF ACUTE INFARCTION - POSTERIOR WALL

_.~ PATIENT'S BACK

EKG sees S-T DEPRESSION

ECG LEAD V2

PATIENT'S CHEST




ST DEPRESSION can be from any other these conditic

S-T SEGMENT DEPRESSION - COMMON ETIOLOGIES:

CONDITION:
J POINT * RECIPROCAL CHANGES of
>1mm ACUTE MI
-| DEPRESSED + NON-Q WAVE M.I. ( NON-
BELOW P-Q STEMI )
JUNCTION :
/

\\ // * OLD MI ( NECROSIS vs. ISCHEMIA )

= + DIGITALIS

* R. BUNDLE BRANCH BLOCK




THE 12 LEAD ECG HAS TWO MAJOR BLIND SPOTS..

CHEST LEADS V1- V6
WHAT EACH LEAD "SEES'...

POSTERIOR WALL

V6| LATERALWALL

VS LATERALWALL

V4 ANTERICR WALL

V3 ANTERIOR WALL

VR V2IIANTERO-SEPTAL

V1P ANTERO-SEPTAL




THE 18 LEAD ECG COVERS THE ENTIRE HEART ..

CHEST LEADS V1-V6 aums VAR, V5R, V6R, and
WHAT EACH LEAD “SEES” . . . V7,V8, V9

VO POSTERIOR WALL
V8 POSTERIOR WALL
POSTERIOR WALL

27 N\ LATERAL WALL

7 { B o LATERAL WALL
» WL N V4 ANTERICR WALL

EY % |

.ﬁ ' V3 ANTERIOR WALL

‘ Vs A . ANTERO-SEPTAL

ANTERG-SEPTAL

'V4R RIGHT VENTRICLE
V5R | RIGHT VENTRICLE
 V6R RIGHT VENTRICLE




To do 18 Lead ECG with 12 Lead machine 1 after you
obtain 12 Lead, reposition CHEST LEADS to this
configuration, then print !

HOW TO REPOSITION 6 CHEST LEADS to
OBTAIN 3 RVENTRICLE and 3 POSTERIOR LEADS

LEFT PARASPINAL

MOVE:
V1 to var | POSTERIOR AXILLARY LINE e
| v2 to V5R MIDAXILLARY LINE VA to V7
' V3 to V6R _ @l vs to v

= = " r -
: 3 :"'r it & L]
A 7 Sl
g §-—2
- ‘% I A~
N - U

V6 V7 V8 V9

ANTERIOR VIEW POSTERIOR VIEW

\




RIGHT SIDED ECG is indicated
Whenever you see INFERIOR WALL
Va |1




POSTERIOR ECG is indicated
whenever you see ST DEPRESSION

In Leads ~-
V1-V4




ST Depression in V4 . . ..

Vent. rate 88 BPM
PR interval 200 ms
RS duration 94 ms

QT/QTe 352/425 ms
P-R-T axes 63 2 1B




INDICATIONS for 18
Lead ECG Include:

- INFERIOR WALL Ml
F Right sided ECG

- ST Depression V1 -V4
F Posterior ECG



Practical application of
18 Lead ECGs
IS presented In the
CASE STUDIES
section of this curriculum.



Beforewe go
any farther,
you should

Know .. .



Sometimes,

ECGS
LIE to us !



ECGs and USED CAR SALESME
often have MUCH In common !




THE ECG in PERSPECTIVE:

PROBLEMS with ECG:

J SENSITIVITY

( FALSE NEGATIVES )

J SPECIFICITY

( FALSE POSITIVES )




PATIENT STANDING, PRETEST BRUCE | Measred ot 60ma Post 1 (10mmim ')
nnnnnnnnnnn . 28 bprn - STANDING | — — O.0mph— -hmhm& il el
00356 mnd 1z + et B0 S = lead | STimm) | Lead ST(mm)
1 1060

IO R ISR 7 o IR i

PROBLEMS WITH
SENSITIVITY . . .

NORMAL
ECcG L L

Em.;;@
S
i

LE
l

- |t = LETHAL
TRIPLE

CORONARY ARTERY g | 1 “ - VE SSE L
DISEASE




PROBLEMS WITH SPECIFICITY . . .

S-T SEGMENT ELEVATION - COMMON ETIOLOGIES:

CONDITION:

- ACUTE INFARCTION (STEMI)

| [T POINT

]<1imm [

ABOVE I

P-Q I

Launcrron




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)

» SINUS RHYPHM. . . ........... e A e e S e e e e e e e e normal P axis, V-rate 50- 99
. RIGET BURDLE BRANCH BIOCK. . ... ...crvcvrnnsranssnes QRSd>120, terminal axis(90,270)
. ANTEROLATERAL INFARCT, ACUTE.........cciiieiumcnrananannn Q >35ms, ST >0.20mV, V2-Vé

12 Lead; Standard Placement Unconfirmed Diagnosis

- ABNORMAL ECG -
>>> Acute MI <<< Requested by:
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Patient:

A Asymptomatic

A Troponin normal

A Cardiac Cath
angiography =
Gy 2 20ad.
[ 1 5 dE |

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.



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 In the hospital we
utilize ACS Risk
Stratification tools
¢ such as The
HEART Score. We
also have

roponins, Echo,

CTand Cardiac

Cath In the field,

you have far fewer

resourcesl!




A What do you have
In the field?

I Symptoms

I Risk Factors

I ECG

I Physical Exam




[ 1 PRESENTING SYMPTOMS
[ 1 RISK FAGTOR PROFILE
[]

ECG 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!




C2dz I NNA OGS |0 |
¢KS ao0OSyS Aa al
Into the living room by the

LI OASYUQa RI d

The Instant you see the patient, you assess for:

I CAB(pulse, breathinyythe patient is awake, to you
know he has a pulse and you see him breathing

I ShockAssessment. . ..



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




RAPIDLY FINIAND TREAT
THE ROOT CAUSE. ..



PHASE 1:

PHASE 2:

RULE OUT LIFE-THREATENING CONDITIONS

* ABCs

¢ SHOCK ASSESSMENT

+

UNCONSCIOUS

—

RESUSCITATE
PATIENT as per
ACLS, or
INSTITUTIONAL
PROTOCOLS

CONSCIOUS, WITH
SIGNS OF SHOCK

v

CONSCIOUS, NO
SIGNS OF SHOCK

v

RULE OUT
CAUSES OF
SHOCK:

-INSULIN

- CARDIOGENIC

- HYPOVOLEMIC

- METABOLIC

- NEUROGENIC

- SEPTIC

- RESPIRATORY

- PULMONARY
EMBOLUS

- DRUGS / MEDS

¢ ASSESS VITAL
SIGNS & 02 SAT

¢ ECG MONITOR

* TREAT
SYMPTOMATIC
DYSRHYTHMIAS
as per ACLS, or
INSTITUTIONAL
PROTOCOLS

¢ START IV &
DRAW LABS

PROVIDE
APPROPRIATE TX

RULE OUT ACUTE CORONARY SYNDROME




=7 PRESENTING SYMPTOMS
1 RISK FACTOR PROFILE

[ 1 EGCG 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!




CHIEF COMPLAINT

KEY WORDS:

a/ 1 9{¢cy t!'Lb k 19! %
C!bb, C99[ LbD LbZ¢ S

SHORTNESS BREATH
DIZZINESS / LIGHTHEADEDNESS

ETC. ETC. ETC.



TYPIGAL SYPTOMS of
ACUTE CORNARY SYNDROME:

v~ CHEST PAIN - DESCRIBED AS...

- "HEAVINESS, PRESSURE, DULL PAIN, TIGHTNESS"™
- CENTERED IN CHEST, SUBSTERNAL

- MAY RADIATE TO SHOULDERS, JAW, NECK, LEFT or
RIGHT ARM

- NOT EFFECTED by:
= MOVEMENT
= POSITION
" DEEP INSPIRATION

v~ SHORTNESS OF BREATH
- MAY or MAY NOT BE PRESENT

v~ NAUSEA / VOMITING
- MAY or MAY NOT BE PRESENT



INFRRGTION

- - = Classic Symptoms™ - - -

(&= QUICK ASSESSMENT "SHORT FORM"

vl SUBSTERNAL CHEST PAIN
(HAVE PATIENT POINT TO WORST PAIN )

vl DESCRIBED AS "DULL PAIN,"
"PRESSURE,” or "HEAVINESS"

vl DOES NOT CHANGE WITH
DEEP BREATH




stable angina

1. SYMPTOMS START
DURING PHYSICAL
EXERTION.

2. SYMPTOMS ARE
"PREDICTABLE"

unstable angina

. SYMPTOMS MAY START

AT ANY TIME, EVEN
DURING REST

. SYMPTOMS ARE NEW,

DIFFERENT, or WORSE
THAN PREVIOUS EPISODES

BEWARE of the patient with

Nl NTERMI

TTENT

CHE SW




ATYPICAL SYMPTOMS of ACS

227



Acute MI patients who present * The information listed in the table to

without chest pain* are SHREWD: the immediate left resulted from a study
conducted by John G. Canto, MD, MSPH,

Stroke (previous history of) et. al., of the University of Alabama. The
. T JP : , study consisted of 434,877 patients
LS BT gpl evious history of) diagnosed with AMI betwegn 1994 and
Race (non-white) 1998 in 1,674 US hospitals. Study
Elderly (age 75+) results were published in the Journal of
Women the American Medical Association (JAMA)
Diabetes mellitus on June 28, 2000, Vol. 283, No. 24, pages

3223-3229

Common atypical complaints associated with

AMI without chest pain include:

Malaise (weakness) Fatigue

I ndigestion Abdominal pain
Nausea Cold sweats
Dizziness Elevated heart rate
S yncope Dsypnea

BOOK PAGE:




Effect of Having Multiple Risk Factors for AMI Without Chest Pain

% of
PATIENTS with
ACUTE MI
PRESENTING
TO THE
EMERGENCY
DEPARTMENT
WITHOUT
CHEST PAIN

NUMBER OF RISK FACTORS PRESENT
RISK FACTORS INCLUDE: Stroke (previous), Heart failure (previous), Race (non-white), Elderly (age 75+), VW omen, Diabtetes
DATA SOURCE: J. CANTO, MD, MSPH, et al, JAMA 2000:; 283 : 3223 - 3229




UNUSUAL FATIGUE
SLEEP DISTURBANCE SHORTNESS OF BREATH

SOB WEAKNESS
INDIGESTION UNUSUAL FATIGUE

ANXIETY % COLD SWEAT
DIZZINESS




Physical ExamClues of M.

A Skin may be PALE, CLAMMY

A SWEATING (Diaphoresis)

A Clutching /Rubbing chest

A BP can be high, normal or low

Al vyEASGE k af221 2F A



7 PRESENTING SYMPTOMS
2~ RISK FACTOR PROFILE

[ 1 EGCG 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!




o 2NJ Y2NB Yl 22N wL{Y C!/ ¢hw{ 3ISha &

A7 PRESENTING SYMPTOMS
% RISK FACTOR PROFILE

[ 1 EGG ABNORMALITIES
[ 1 CARDIAC 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!




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




_ HEART score for chest pain patient Here Is the HEART
History nghly,r susplcmus 2 - A
g’llm.f:derata!y sys_plcmus 1 { O 2 NB H
ightly suspicious 0 _
ECG ﬁigniﬁcan.t ST-deuiaFion. 2 Wh at the score IS
_c:nn specific repolarisation 1 )
S —— for our patient
A = 65 2 -
# R : with the NORMAL
< 45 years 0 =
Risk factors |2 3 risk factors or history of 5 9 / D X CD ﬂ K 2
atherosclerotic disease* =y -
1 or 2 risk factors 1 CrltICal Trlple
No risk factors known 0 .
Troponin |2 3x normal limit 2 VGSSE' Dlsease anc
> 1 and < 3x normal limit 1
< 1x normal limit 0 nGEded STAT
Total
*Risk factors for atherosclerotic disease: BypaSS S u rg e ry! .
Hypercholesterolemia Cigarette smoking
Hypertension Positive family history
Diabetes Mellitus Obesity




PATIENT STANDING, PRETEST BRUCE | Measred ot 60ma Post 1 (10mmim ')
nnnnnnnnnnn . 28 bprn - STANDING | — — O.0mph— -hmhm& il el
00356 mnd 1z + et B0 S = lead | STimm) | Lead ST(mm)
1 1060

IO R ISR 7 o IR i

PROBLEMS WITH
SENSITIVITY . . .

NORMAL
ECcG L L

Em.;;@
S
i

LE
l

- |t = LETHAL
TRIPLE

CORONARY ARTERY g | 1 “ - VE SSE L
DISEASE




~ HEART score for chest pain patients
History Highly suspicious 2 — " —
Moderately suspicious 1 H Ch eSt pal N 2
Slightly suspicious 0
ECG Significant ST-deviation 2
N_(:nn specific repolarisation 1 E — ECG normal = O
disturbance / LBTB / PM
Normal 0
Age 2 65 years 2
> 45 and < 65 years 1 A= 63 = 1
< 45 years 0
Risk factors |2 3 risk factors or history of 5
atherosclerotic disease* ]
1 or 2 risk factors 1 R — 3I’ISkfaCtO IS — 2
No risk factors known 0
Troponin 2 3x normal limit 2
> 1 and < 3x normal limit 1 T — Trop N L — O
< 1x normal limit 0 ]
Total
*Risk factors for atherosclerotic disease: . _
Hypercholesterolemia Cigarette smoking H EART Score N 5
Hypertension Positive family history
Diabetes Mellitus Obesity




Comparison of PREDICTIVE RELIABILITY of the HEART SCORE to
the Modified TIMI and GRACE ACS Risk Scores:

=== HEART
- TIMI

=+ GRACE

~J
o

L 60
O
< 50
1))
%'40
30
2
20

—_
o

o

From minimum to maximum score



The
New England

Medica

1 Journa/




Some Basic Vocabulary:

= |Inadequate blood supply to cells,
but cells are still getting blood. Cellular
Oxygen Demand is HIGHER than the Oxygen
Supply.

A Infarction = blood supply to cells has been cut
off. Cells are no longer receiving oxygen or
glucose. Cells survive by consuming available
glycogen reserves, convert to ANAEROBIC
metabolism. Unless blood supply is restored,
cells die when glycogen reserves are depletec




Some Basic Vocabulary:

A Acute Coronary Syndrom@ACS) is made up
of the following cardiac conditions:
I Unstable Angina

I Non-ST Segment Elevation Myocardial Infarction
(NSTEMI)

I ST Segment Elevation Myocardial Infarction
(STEMI)

A Low Risk Chest Pain



Unstable Angina

1.

SYMPTOMS START
DURING PHYSICAL
EXERTION.

2. SYMPTOMS ARE

"PREDICTABLE"

. SYMPTOMS MAY START

AT ANY TIME, EVEN
DURING REST

. SYMPTOMS ARE NEW,

DIFFERENT, or WORSE
THAN PREVIOUS EPISODES




Non-STEMI (NSTEMI)

NonST Segment Elevation Myocardial Infarctior
da&y R2 OF NRAGHLIF NaILAé T 4 |

T wave points away from
zone of Infarction. Often
there is ST Depression.




Non-STEMI (NSTEMI)

NonST Segment Elevation Myocardial Infarctior
da&y R2 OF NRAGLOF NaULAEF t o gdb

The 12 Lead ECG may show:

- ST Depression

- Other ST Segment changes

- Inverted T wave

- THE ECG MAY BE TOTALLY NORMAL



Non-STEMI (NSTEMI)

NonST Segment Elevation Myocardial Infarctior
0 a&y R2 OF NR.AGLOF NaULAEF @ gdb

CKA&a Aa | &Gt NOAFE 21| f ¢
cells are dying, and the Troponin becomes
RSUSOUlIoftS Ay OGKS LJ GAS
L adz- ftfée af Saa aASOSNBE 0
needs blood thinners and to get to tloath

lab In 2448 hours.



STEMI

A ST Segment Elevation Myocardial Infarction.

ST Segment Elevation is
noted over zone of
infarction.




Non-STEMI (NSTEMI)

ST Segment Elevation Myocardial Infarction.
O GdPdzfi ff G KAOlYySaaze ¢N.

This Is a lifghreatening emergency. Part of
0KS LI GASYGQa KSIF NI Aa
be restored within 90 minutes or less In order

to preserve heart muscle. Based on the

region of the heart affected, critical and often
lethal complications may rapidly develop.



A quick review of some very basic
ECG concepts:

A When you turn on the ECG machine, it
RSTlIdzZ 6a 2 y2NXYIt @I
I Records at 25mm/ second (horizontal axis)
i1 YLX AGdZRS 6@GSNUAOKE | E.
OMYYUL O02Z2ESade



ECG PAPER - THE HORIZONTAL AXIS:

THE HORIZONTAL

AXIS REPRESENTS

TIME. . .

STANDARD SPEED

FOR RECORDING

ADULT EKGs =

25 mm / SECOND

EACH 1mm BOX =

.04 SECONDS, or

40 MILLISECONDS

(40 ms) =

5 SMALL BOXES =

.20 SECONDS, or

200 MILLISECONDS

(200 ms)




ECG PAPER - THE VERTICAL AXIS:

= SMALL BOXES =

1mm SQUARES —

= THE VERTICAL

AXIS REPRESENTS

AMPLITIUDE

(VOLTAGE)

= I[N VERTICAL

DIRECTION, THERE

ARE 5 SMALL

BOXES IN EACH

LARGE (5mm) BOX

= 1 mv CALIBRATION

SPIKE = 10 mm




P WAVE =
ATRIAL
DEPOLARIZATION

QRS COMPLEX =
VENTRICULAR
DEPOLARIZATION
(contracting)

T WAVE =

VENTRICULAR
REPOLARIZATION
(recharging)



Q: To evaluate the patient for ischemia
or Infarction, what part of the ECG do we
look at?



Q: Toevaluate the patient for ischemia
or infarction, what part of the ECG do we
look at?

A. We evaluate the

A J Points

A ST Segments &

A T Waves

XXXXXXXXXDPD AY S| Of



Evaluating the ECG for ACS:

STEP 1

- EVALUATE WIDTH OF QRS:

NORMAL ( <120 ms)

WIDE (> 120 ms)

ORIGIN --

(&= OF SUPRAVENTRICULAR

DETERMINE QRS MORPHOLOGY:

+

RIGHT BUNDLE BRANCH
BLOCK PATTERN

]

LEFT BUNDLE BRANCH
BLOCK PATTERN

Ll

I

I

h 4
EVALUATE FOR
ST DEPRESSION
IN USUAL MANNER

EVALUATE FOR
ST ELEVATION
IN USUAL MANNER

DO NOT RELY ON
ST DEPRESSION
AS A MARKER OF ACS. -
WIDE QRS COMPLEX
RHYTHMS (both L and R
BBB PATTERNS ) OFTEN
CAUSE: DEPRESSION of
JPOINTS, ST SEGMENTS,
& INVERSION OF T WAVES.

USE CAUTION -

ST ELEVATION
IS ROUTINELY SEEN IN
WIDE QRS COMPLEX
RHYTHMS WITH LBBB
PATTERN. FOLLOW AHA
CRITERIA (page 109) FOR
DIAGNOSIS OF STEMI IN
PRESENCE OF LBBB.




Evaluating the ECG for ACS:

Patients with Normal Width QRS
(QRSc& 120ms)

STEP 2 - EVALUATE the EKG for ACS

THE EKG MARKERS USED FOR DETERMINING THE PRESENCE OF ACUTE CORONARY SYNDROME
INCLUDE:

- JPOINTS
- ST SEGMENTS
- T WAVES

CAREFULLY SCRUTINIZE THESE MARKERS IN EVERY LEAD OF THE 12 LEAD EKG, TO DETERMINE
IF THEY ARE NORMAL or ABNORMAL.



Q: Why i1s QRS width an issue
when we look at J Points, ST
Segments and T Waves??



Q: Why i1s QRS width an issue
when we look at J Points, ST
Segments and T Waves??

A. When the QRS iIs abnormally
wide (> 120ms), it ALTERS the ¢
Points, SBegementand T Waves



Defining NORMAL QRS <120ms:

S-T SEGMENT

|



THE J POINT

IS where the
QRS complex
ends and the

J POINT



THE S-T SEGMENT

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



QRS
/ S-T SEGMENT

/ /T WAVE




THE J POINT SHOULD BE..

WITHIN
1T mm
ABOVE

OR
BELOW
the

ISOELECTRIC
LINE




THE ISOELECTRIC LINE

sl e

IS MEASURED BETWEEN
T and P WAVE, or
U and P WAVE

® ® DPUKS aFtlFad Ay
when there Is no detectable electrical
activity . . .



The Isoelectridine -

AU Q

Name: ; | . } 12-Lead 1 |
D: 1 : oy MHEHEE | 112:44:29
Patient !D ' . |PR0.138s | QRS 0.082s |
Incident ID: ; L QT/QTe: | 0.360s/0.454s
Age:78 | | | Sex: | P-QRS-T Axes: 49°

i ; laVR

o e f ﬂ
L LN«J

i M\j\,,mfbﬂ,xﬁ,\ﬂ/d\fk/mj
B | avF

x1 0 .05- 40‘-Iz 25mrr\‘!sec | |

" HR 96bpm | :

V 2 0

-BorderllneECG*Unconﬁrmed** -
* Normal sinus rhythm | |
* Moderate voltage criteria for LVH may be normal varlant

-19°647 | |

VA

Hud

|V6;

ACLSMedlcalTralnlng com ' @ACLSMedTralnlng


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjt9-zH-bjgAhWwTt8KHXOuAmkQjRx6BAgBEAU&url=https://www.aclsmedicaltraining.com/blog/guide-to-understanding-ecg-artifact/&psig=AOvVaw1J4TUY_QecWnYSb3IFziYR&ust=1550155311675809

THE P-Q JUNCTION

. . . IS the POINT
where the P-R
SEGMENT ends
and the QRS
COMPLEX BEGINS.

Used for POINT

OF REFERENCE
for measurement of
the J-POINT and
the S-T SEGMENT -

— as per the A.H.A.,, A.C.C., and WANG, ASINGER, and
MARRIOTT, N.E.J.M. vol. 349:2128-2135 Nov. 27, 2003




Use the PQ junction as a reference
point for measuring the J Point and
ST S3AYSY Uisorkd®iy lingis

THE P-Q JUNCTION not 1So-

\ 4

. . is the POINT S f S l.] N\]

where the P-R

SEGMENT ends
and the QRS
COMPLEX BEGINS.
Used for POINT

OF REFERENCE
for measurement of
the J-POINT and
the S-T SEGMENT -

— as per the A.H.A., A.C.C., and WANG, ASINGER, and
MARRIOTT, N.E.J.M. vol. 349:2128-2135 Nov. 27, 2003




Defining NORMAL:
THE J POINT SHOULD BE..

WITHIN
1 mm
ABOVE

BELOW
THE

P-Q
JUNCTION




THE S-T SEGMENT

J POINT



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:

z Jnconfirme
I.-\CJ]S'. . . :
1 | - -
e it % ] e . e BE i EHBE




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

hec ¢1L{ !'{ _h
¢ 2F 6KIG bhwa



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

ECG MARKERS of NORMAL PERFUSION

EREAE

ST SEGMENT: "MILD POSITIVE INCLINATION "]

J POINT ISOELECTRIC
T WAVE: SAME POLARITY AS QRS  «




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



Up Next:

ECG Indicators of
ABNORMAL PERFUSION
(possible iIschemia / infarction)
In Patients with
Normal Width QRS Complexes
(QRS duration < 126hs)



PATTERNS of ACS & I1scHEMIA

- J POINT, ST SEGMENT, and T WAVE ABNORMALITIES -

FLAT or CONVEX ACUTE MI

J-T APEX
SEGMENT EARLY PHASE

ACUTE mi
EARLY PHASE

HYPER-ACUTE
T WAVE

S-T SEGMENT
ELEVATION at
J POINT

DEPRESSED J pt.
DOWNSLOPING ST
and INVERTED T

ACUTE mi

- ACUTE (NON-Q WAVE) MI
- ACUTE MI - (RECIPROCAL CHANGES )




- MYOCARDITIS

INVERTED - ELECTROLYTE IMBAL.

T WAVE

SHARP S-T - ACUTE Ml (NOT COMMON)
T ANGLE |

BI-PHASIC - SUB-TOTAL LAD LESION
T WAVE - VASOSPASM

(WELLEN'S ) HYPERTROPHY

DEPRESSED J
POINT with
UPSLOPING ST

DOWNSLOPING
S-T SEGMENT




Some less common, less reliable
possible indicators of ACS:

FLAT S-T
SEGMENT
> 120 ms

LOW VOLTAGE
T WAVE WITH
NORMAL QRS

U WAVE POLARITY
7 OPPOSITE THAT
sl OF T WAVE




PAITERNS of ACS s 1SCHEMIA

- J POINT, ST SEGMENT, and T WAVE ABNORMALITIES -

FLAT or CONVEX ACUTE M/

J-T APEX
SEGMENT EARLY PHASE

HYPER-ACUTE ACUTE M/
T WAVE ' EARLY PHASE

S-T SEGMENT
ELEVATION at ACUTE mI

J POINT

- ACUTE (NON-Q WAVE) MI

DEPRESSED J pt. W~
DOWNSLOPING ST ﬁC.UTE MI - ( RECIPROCAL CHANGES )

and INVERTED T




J-T Apex Segment

/1]

ST-Segment T wave: origin to apex




THE S-T SEGMENT

ABNORMAL

SHOULD BE
"CONCAVE" IN
SHAPE . ..

AS OPPOSED TO
"CONVEX"



J-T APEX SEGMENT VARIATIONS

|ABNORMAL - CONVEX |

L5
7

| ABNORMAL - FLAT

NORMAL - CONCAVE |

PATTERNS of EARLY INFARCTION
-- FLAT and CONVEX J-T APEX SEGMENTS




Il " JPOINT plus 40 ms"
—— shows ST ELEVATION > 1 mm
WHEN EVALUATING
INFARCTION -
EARLY PHASE
for PATTERN
ST SEGMENT + ,,\
ELEVATION e }»’\
From: \
AMERICAN HEART ASSOCIATION
ACLS 2005 REVISIONS
During NORMAL STATES of PERFUSION, the J During a 20 second BALLOON OCCLUSION of the
POINT is ISOELECTRIC and the ET EEGI‘u’IENT has a patlent'a LAD -::Iurlng routine PTCA, the ST segment
CONCAVE appearance. i : "oyt | assumes a CONVEX shape.

| When measured 40 ms
. .| beyond the J POINT, the ST
! segment is elevated > 1 mm.
~-"'| This phenonemon is seen
routinely in the cath lab
prior to the occurance of ST
ELEVATION at the J POINT
during PTCA and STENTING.

When measured 40 ms
beyond the J POINT (noted
by the RED DOT), the ST
SEGMENT elevation is less
than 1mm.

Both figures were recorded

from a 54 year old male while
resting (figure A), and during
PTCA of the Left Anterior Descending artery (figure B) ,

 figh




J POINT
END of ST SEGMENT

T WAVE APEX

LEAD II 41 ylo FEMALE

in ER C/O CHEST PAIN

x 30 minutes.

= FLAT J-T APEX SEGMENT
= NO ST ELEVATION at

J POINT !
STEMI - INFERIOR WALL

11 MINUTES LATER, 5-T
ELEVATION at the J POINT

EJl«"'-._.ﬂw.x .
R V™ ISNOTED.
iHbnsdi = CATHLAB FINDINGS:
1850 hrs TOTAL OCCLUSION of the
RIGHT CORONARY ARTERY




ABNORMAL J-T APEX SEGMENT

J POINT
END of ST SEGMENT

T WAVE APEX

CONVEX J-T APEX SEGMENT

&= CONSIDER EARLY
PHASE of ACUTE MI!

93 ylo MALE

1yr. PRIOR TO MI
NORMAL EKG
CONCAVE J-T APEX SEGMENT

STEMI LATERAL WALL
= CONVEX J-T APEX SEGMENT
= MINIMAL ST ELEVATION

at J POINT
0732 hrs

15 MINUTES LATER, S-T
ELEVATION atthe J POINT
M IS NOTED.

= CATH LAB FINDINGS:
TOTAL OCCLUSION OF

0747 hrs CIRCUMFLEX ARTERY
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CHIEF COMPLAINT and SIGNIFICANT HISTORY:

56 y/o MALE presents to ED with complaint of “INTERMITTENT

SUBSTERNAL & SUB-EPIGASTRIC PRESSURE" x 3 HOURS. PMHx
of ESOPHAGEAL REFLUX. NO other significant past medical history.

RISK FACTOR PROFILE:

&~ FAMILY HISTORY - father died of Ml at age 62
v] PREVIOUS CIGARETTE SMOKER - quit 15 years ago.

v] CHOLESTEROL - DOES NOT KNOW; "never had it checked."
v] OBESITY

oA Mo\ N H Patient supine on exam table, mildly anxious,

currently complaining of "mild indigestion,” skin is warm, pale, dry,;
REST OF EXAM is UNREMARKABLE.

ap\asiel /g BP 142/94, P 80, R20, SAO2 98%

F\-H JUST OBTAINED, RESULTS NOT AVAILABLE YET.




53 yr Venl. rate 80 BPM =UNEDITED COPY — REPORT IS COMPUTER GENERATED ONLY, WITHOUT

Male Caucagian PR interval 154 ms PHYSICIAN INTERPRETATION
QRS duration T8 s ] {1 S P -

Room:AQ OT/Te 380/438  ms E}L."._m_‘li ECG Hyih

Loc:3  Option:23 P-R—T axes 5] 24 38 TROTIHAL S

No previous ECGs available

Technician: W Ruppert

Referred by: Confirmed By
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