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About this Curriculum:

This curriculum Is designed fmrovide
Emergency Department and Observation Unit
staff with evidencebased education and
recommended practicefr identifying changes
In serial ECGs, and identifying ECG changes
consistent withAcute Coronary Syndrome.



Observation Medicine ECG Course

BASIS:

A Current ACC/AHA Guidelines and
Recommendations

A Multiple additional recent Evidencé3ased
Publications

A ECGs from case files of the author, Wayne
Ruppert

A Graphic art / images from published
textbooks authored by Wayne Ruppert



Observation Medicine ECG Workshog
Version 1- Today

A Acute Coronary Syndrome



Observation Medicine ECG Workshog
Version 2 Future

A Acute Coronary Syndrome
A Atrial Fibrillation

A Heart Failure

A QT syndrome abnormalities
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Wayne Ruppert bio:

A Cardiovascular Coordinator 20p2esent (coordinated
4 successful accreditations)

A Interventional Cardiovascular / Electrophysiology
Technologist, 199¥resent.

Al dzii 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 Provider #5098

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

A Website: www.ECGtraining.org
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Download A-Fib / Flutter ER Physician's Order Set - BHDC
Download A-Fib / Flutter Flowchart Emerg Care BHDC

Download Team Driven Performance Improvement - SCPC 19th Congress
Download TDPI in Ambulance Industry Journal

Download TIC Sentinel Event Alert - Disruptive Physicians

Download ACLS 2015 Algorithm Cheat Sheets

Download 2015 ACLS Algorithms with ECG examples

Download Neighbors Saving Neighbors Program
Download Basic ECG Course with 2015 ACLS Algorithms

Download STEMI Assistant

Download ECG ID of SADS CONDITIONS

Download ECG Review of Hypertrophy

Download 14 Point AHA Screening Form for Genentic and Congenital Heart Conditions

Download Preoperative ECG Evaluation 2016

Download Perioperative Considerations for Patients with CIEDs
Download 12 Lead ECG in ACS Handout
Download LQTS in Anesthesia
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Copyright 2010, 2011, 2015

All cardiovascular subjecelated images, graphics
and diagrams were created by the author, Wayne
Ruppert and have been taken from his two
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ECG Interpretation in ACS with Case Studies from |
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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
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SuggestedPrerequisite Knowledge

Basic ECG Rhythm Interpretation Skills.

This course does not teach how to interpret
basic ECG rhythmsAlthough it is not
necessary to know Basic ECG Rhythms to
understand the material in this course, it is
strongly suggested that this course be used as
GGKS YySEG f S@Sté¢ 27F ¢
providers who are already proficient in basic
singlelead EC@Gythm strip interpretation.



ODbjectives (Part 2).

A Evaluation of the ECiGr ACS
I Wide QRS Complexes (R & LBBB patterns)
I Normal Duration QRSomplexes

A Serial ECG Timing Strategies

A Indicators of Evolving Ischemia / STEMI
I With Case Studies

A Review practice ECGs
A5A&a40dzaa TFdzidzNB dadhoast
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Evaluating the ECG for ACS:
A TWOSTEP process:



Evaluating the ECG for ACS:
A TWQOSTEP process:

STEP 1Evaluate QRS Width




Evaluating the ECG for ACS:
A TWQOSTEP process:

STEP 1Evaluate QRS Width

STEP 2Evaluate J Points, ST
Segment and T waves
In EVERY Lead




STEP t evaluate QRS width:

AQRS is ABNORMALLY WIDE (€0

I Indicates DEPOLARIZATION ABNORMALIT
60S®IDd qodzyRfES -0NI yOF
ParkinsonWhite Syndromegtc).



STEP t evaluate QRS width:

AQRS is ABNORMALLY WIDE (€0

I Indicates DEPOLARIZATION ABNORMALIT
O0SPIP Godzy Rt S -0NJ) yOF
ParkinsonrWhite Syndromegtc).

I DEPOLARIZATION ABNORMALITIES In tul
cause REPOLARIZATI®GBNORMALITIES,
which alters the: J Points, SHegments
and/or TWaves.




CONDITIONS THAT INCREASE QRS DURATION RESULT IN
SECONDARY REPOLARIZATION ABNORMALITIES:

I
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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.




Wide QRS present:
QRS 120ms

ADetermine RIGHT vs. LEFT Bundle
Branch Block Pattern



Vi

L "ORS points UP = RIGHT BUNDLE BRANCH BLOCK"

To make a LEFT TURN A\ |/
i you push the tum signal lever DOWN . ... “
// \ \ &
THINK:

[AYLIX S ac¢dz2Ny { A

USE LEAD V1 for this technique

To make a RIGHT TURN
you push the tum signal lever UP. . ...

THINK:

"ORS points DOWN = LEFT BUNDLE BRANCH BLOCK"
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DIAGNOSING BUNDLE BRANCH BLOCK

L-B-B-||3- USING LEAD V1
N ﬁ - QRS WIDER THAN 120 ms
l = BEAT IS SUPRAVENTRICULAR
\ ,{3\‘ IN ORIGIN
V1 \J . = TERMINAL PHASE OF QRS
COMPLEX (LAST DEFLECTION)
R.B.B.B.

NEGATIVE = LEFT BUNDLE
BRANCH BLOCK

RIGHT BUNDLE
BRANCH BLOCK

— :I , |—PiI}'SITI"..v”E

c




DIAGNOSING LBBB IN LEAD V1:

* QRS GREATER THAN

120 ms (.12)

« EVIDENCE THAT

THIS IS NOT

VENTRICULAR BEAT

~A- - » TERMINAL PHASE
N T (LAST PART) OF

e
\ ‘ L QRS COMPLEX IS

] N NEGATIVE

I~ DEFLECTION

I S-T SEGMENTS ARE

NORMALLY

ALWAYS ELEVATED !




DIAGNOSING RBBB IN LEAD Vi1:

L N

+ WIDER THAN
120 ms (.12)

(or 3 little boxes)

+ TERMINAL PHASE
(LAST PART) OF
QRS COMPLEX
IS POSITIVE
DEFLECTION




DIAGNOSING BUNDLE BRANCH BLOCK

USING LEADS V1, V2, and V53, V6:

LOCATING RsR' or RR'" COMPLEXES:

V1 V2 V5 V6
RIGHT BUNDLE LEFT BUNDLE

BRANCH BLOCK BRANCH BLOCK
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TERMINAL PHASE OF QRS IS

RIGHT BUNDLE
BRANCH BLOCK




09:16:40

74 yr _ Vent. rate 64 BPM Normal sinus rhythm
Female  Caucasian PR interval 188 ms Left bundle branch block
8113 duration 152 ms Abnormal ECG
T/QTe 472/486  ms i .
lios7 s b5 PLR T #xee 72 3 106 When compared with ECG of 28-MAY-2003 06
EKG #WR03029959

Technmician: WwW

136,

Referred by:

VE

(AR

2omm/s  10mm/mV  40Hz 005C 125L229 CID:0

EID:5 EDT:




TERMINAL PHASE OF QRS IS
NEGATIVE

= LEFT BUNDLE
BRANCH BLOCK



Wide QRS present:
(QRSdA> 120ms)

AWhen RIGHT Bundle Branch Block
pattern Is present:

I Precordial Leads typically demonstrate ST
Depression and T wave Inversion
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Wide QRS present:
(QRSdA> 120ms)

AWhen RIGHT Bundle Branch Block
pattern Is present:

I Precordial Leads typically demonstrate ST
Depression and T wave Inversion

I DOES NOT MASK STEMhen ST
Elevation is noted, CONSIDER STEMI !



RBBB with CHEST PAIN - CASE 1:

48 yr Vent. rate
Male Caucasian PR interval
QRS duration
Room:ATL QT/QTc
Loc:3 Option:23 P-R-T axes

Technician: W Ruppert

102 BPM
130 ms
168 ms
400/521 ms
60 114 -19

ST ELEVATION IN LEADS V1 - V4

Sinus tachycardia with Premature supraventricular complexes and Fusion complexes
| Right bundle branch block

ST elevation consider anterior injury or acute infarct

EE S T ACUTE MI & odkesk ckesk dkk dkesk
Abnormal ECG ...

DIAGNOSIS: STEMI, ANTERIOR - SEPTAL WALL

CATH LAB FINDINGS: TOTAL OCCLUSION of
mid - LEFT ANTERIOR DESCENDING ARTERY.

_ Ref_crrcd_ by: MD

Conﬁrmed By: _




RBBB with CHEST PAIN - CASE 2: ST ELEVATION LEADS II, lll, aVF - WITH RECIPROCAL ST
DEPRESSION in LEADS
Vent. rate 67 BPM Sinus rhythm with 1st degree A~V block [ER"ABER"(S

Caucasian PR interval 258 ms  [Right bundle branch block |

QRS duration 136 ms ST elevation consider mnferior injury or acute infarct

QT/QTc 398/420 ms :
Option23 PLROT axes ik o ok ok ok ok A CUTE M * %% ok ok sok
Abnormal ECG

Confirnded B_y: UNED]

DIAGNOSIS: STEMI - INFERIOR-POSTERIOR WALL

CATH LAB FINDINGS: TOTAL OCCLUSION of
DOMINANT RIGHT CORONARY ARTERY




RBBB with CHEST PAIN CASE 3: ST ELEVATION V3-Ve6, |l lll, avVF

mr Coses gﬁm- e | ;8 BPM Sinus tachycardia ACUTE LATERAL - INFERIOR - ANTERIOR AMI
ale aucasian interva ms 1 v

QRS duration 148 ms E;%;‘;l":r’:ﬁlﬁ:’”:)';illlgll‘;:cm - CATH LAB FINDINGS: OCCLUDED VEIN GRAFT
Room:CS—19 QT/QTe 366/495  ms it soulbl b TO THE CIRCUMFLEX DISTRIBUTION
Loc:6 Option:41 P-R-T axes 57 19 69 e i b
0C ption axes Anterior injury pattern (DOMINANT CIRCUMFLEX)

Abnormal ECG

I aVR | Vi

| - aVL V2 \E

aVF V3 ' ' Vé




Wide QRS present:
(QRS& 120ms)

AWhen LBBB QRS pattern is present:



Wide QRS present:
(QRS& 120ms)

AWhen LBBB QRS pattern is present:

I SFSegment Elevation is typically noted In
Precordial Leads



Wide QRS present:
(QRS& 120ms)

AWhen LBBB QRS pattern is present:

I SFSegment Elevation is typically noted In
Precordial Leads

I Can cause up to 5mm of J Point Elevation |
normally calibrated ECG (1mm=10mv)



Wide QRS present:
(QRS& 120ms)

AWhen LBBB QRS pattern is present:

I SFSegment Elevation is typically noted In
Precordial Leads

I Can cause up to 5mm of J Point Elevation |
normally calibrated ECG (1mm=10mv)

I Does NOT typically cause ST elevation In
INFERIOR Leads (ll, lll and AVF).



Diagnosis of STEMI with LBBB patterr

2013 ACC/AHA Guideline for Management of STEMI

AST Elevation of 0.1mv (Lmm) or more in leads
with Positive Deflection QRS complexes


http://circ.ahajournals.org/content/127/4/e362

Diagnosis of STEMI with LBBB patterr

2013 ACC/AHA Guideline for Management of STEMI

AST Elevation of 0.1mv (Lmm) or more in leads
with Positive Deflection QRS complexes

AST Elevation of 0.5mv (5mm) or more in leads
with Negative Deflection QRS complexes


http://circ.ahajournals.org/content/127/4/e362

Diagnosis of STEMI with LBBB patterr

2013 ACC/AHA Guideline for Management of STEMI

AST Elevation of 0.1mv (Lmm) or more in leads
with Positive Deflection QRS complexes

AST Elevation of 0.5mv (5mm) or more in leads
with Negative Deflection QRS complexes

AST Segment Changes as compared with those
of older ECGs with LBBB


http://circ.ahajournals.org/content/127/4/e362

Diagnosis of STEMI with LBBB patterr

2013 ACC/AHA Guideline for Management of STEMI

AST Elevation of 0.1mv (Lmm) or more in leads
with Positive Deflection QRS complexes

AST Elevation of 0.5mv (5mm) or more in leads
with Negative Deflection QRS complexes

AST Segment Changes as compared with those
of older ECGs with LBBB

AConvex ST Segment


http://circ.ahajournals.org/content/127/4/e362

A.H.AA. ACLS GUIDELINES

= CARDIAC MARKERS

= SYMPTOMS

= RISK FACTOR PROFILE

* HIGH INDEX OF SUSPICION

for diagnosis of STEMI

a) previously NORMAL ECGs (no LBBB)
- or -
b) no old ECGs available for comparison

consider diagnosis as STEMI until proven
otherwise.






