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Electrophysiology Lab Case Studies

EP Catheters within the heart used for Author Wayne Ruppert conducting Pace-
obtaining the Electrogram (the “internal mapping during EP study at the St Joseph’s
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Observation Medicine ECG Course

BASIS:

* Current ACC/AHA Guidelines and
Recommendations

* Multiple additional recent Evidence-Based
Publications

* ECGs from case files of the author, Wayne
Ruppert

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

12 LEAD ECG
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All cardiovascular subject-related images, graphics
and diagrams were created by the author, Wayne
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Cardiac Cath Lab,” are Copyright protected, and may
not be removed from this PowerPoint presentation.
This presentation may not be used as part of a profit-
generating program without prior written consent
from the author.
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PROGRAM CONTENTS
SESSION TWO The EKG in PERSPECTIVE

. Much development in the 19505 and 60s,
and at that time, EKGs were the primary
diagnostic toal,

2. Today we have better diagnostic tools

(e.g. ECHO, CARDIAC CATH, EP 5TUDIES)
that sometimes conflict with traditional
EKG-made diagnoses.

. Some EKG findings are more accurate and
reliable than athers ,

AND. ..
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Sometimes,
ECGs

LIE to us !

ECGs and USED CAR SALESMEN
often have MUCH in common !




The EKG in PERSPECTIVE
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PROBLEMS WITH SPECIFICITY . . .

S-T SEGMENT ELEVATION - COMMON ETIOLOGIES:

1 | | | CONDITION:

""""""" « ACUTE INFARCTION

! 1 = * HYPERKALEMIA

{ ¥ 1 * BRUGADA SYNDROME
| | * PULMONARY EMBOLUS
*~INTRACRANIAL BLEED
*MYOCARDITIS |

- L. BUNDLE BRANCH BLOCK

* PACED RHYTHM

* EARLY REPOLARIZATION &
"MALE PATTERN" 5-T ELEV.
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afd

SELEL]

Patient: : EE=EEY

* Asymptomatic

* Troponin normal

* Cardiac Cath
angiography =
“no obstructive
CAD.”

* 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.




EKGs in PERSPECTIVE, con't:

One of the MOST MISLEADING
scenarios of all is 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 I 1!
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SUB-TOTAL
CCCLUSION of

LEFT MAIM
COROMARY ARTERY
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PROBLEMS WITH
SENSITIVITY . ..

NORMAL
ECG.

...... - e
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LETHAL
TRIPLE
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REMEMBER . . . . Keep the ECG Result in
PROPER PERSPECTIVE . . . .

HISTORY
& PHSYSICAL

HEART a
SOUNDS
SIGNS and

SYMPTOMS CARDIAC
CATH

74

REMEMBER. ..
it's only

ONE PIECE

of the
DIAGNOSTIC
PUZZLE !

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.

12
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* We utilize ACS Risk
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.

The ECG...

EART score for chesl pain patients
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oderally suspicious

HEART ¥
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RISK FAGTORS

for the development of

CORONARY ARTERY DISEASE:
Score %o MACE/n MACE Death Policy

& - HEREDITY pts
& T LDL and | HDL CHOLESTEROL PROFILES
&  SMOKING

& DIABETES MELLITUS

OBESITY

PHYSICGAL INACGTIVITY

HYPERTENSION

AGE - OVER 65

MALE

HIGH STRESS

per the AMERICAN HEART ASSOCIATION
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R PROBLEMS WITH gamveaiat agHiEs :’"“ B
Heart Score Reliability SENSITIVITY... RE §4
. . _ NORMAL '
HEART score reliably predicts endpoints i i FrsEe= |
ECG [ EESE HNEY ST ERE R ARG IHE SR TIANE e 2

LETHAL

TRIPLE

VESSEL

DISEASE
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TYPICAL SYPTOMS of
ACUTE CORNARY SYNDROME: INFARCTION

v~ CHEST PAIN - DESCRIBED AS

-"HEAVINESS, PRESSURE, DULL PAIN, TIGHTNESS"

- CENTERED IN CHEST, SUBSTERMNAL

- MAY RADIATE TO SHOULDERS, JAW, NECK, LEFT or ” (i
Ay foo (F= QUICK ASSESSMENT "SHORT FORM
NOT EFFECTED by:

e /] SUBSTERNAL CHEST PAIN

* DEEP INSPIRATION [ HAVE PATIENT POINT TO WORST PAIN )

- - - Classic Symptoms™ - - -

v’ SHORTNESS OF BREATH DESCRIBED AS "DULL PAIN,”
- MAY or MAY NOT BE PRESENT "PRESSURE," or "HEAVINESS'

v NAUSEA /| VOMITING [¥1] DOES NOT CHANGE WITH
MAY ‘or MAY NOT BE PRESENT DEEFP BREATH

18



stable angina

unstahle angina

SYMPTOMS START
DURING PHYSICAL
EXERTION

SYMPTOMS ARE
"PREDICTABLE"

SYMPTOMS MAY START
AT ANY TIME, EVEN
DURING REST

SYMPTOMS ARE NEW
DIFFERENT, or WORSE
THAN PREVIOUS EPISODES

BEWARE of the patient with
“INTERMITTENT CHEST PAIN”. ...

ATYPICAL SYMPTOMS of ACS

?

?

?

9/3/2018
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Acute Ml patients who present

without chest pain® are SHEEWD: ). MAP
Sivoke (previous Bistary of) n. Thie
Hewrt fidlare (previous hkstory of)

R {non-w )

Eldisddv (i T5+)

Wi Ty

D |:~|5'|| e piod | 1=

Common atypical complaints associated with

AMI without chest pain include:

Malaise (weakness) Fatizue

I ndigestion Abdominal [rain
Nausca Cold sweats
Dizziness Elevated heart rate
S yncope Dsypnea

BOOK PAGE: 70
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Effect of Ha ving Mult lrr'ﬂ Risk Factors for AMI Without Chesat Pain

Yl
PATIEMTS with
ACUTE W
PRESENTIRG
TQ THE
EMERGENCY
DEPARTHRENT
WITHOUT
CHEET PAIN

NUMBER OF RISK FACTORS PRESENT

RESH FACTORS IMCLUDE: Sarok (previcas), M eart faflure praviow ], Paze faos-whine]. £ Herly jags T}, Wemms, Diabiaias
DATA FOURCE: J. CANTO, MD, M5PH, of al, JAMA 2000 | 283 1 3223 - 3229
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« UNUSUAL FATIGUE  T1% 2
* SLEEP DISTURBANCE 41% EERNLIEES MO RNEATH

s 4ah WEAKHESS BE %
DNUSUAL EATIGUS 433 OBTAINING
= ANNIETY 16 % COLD SWEAT 3 %

DIZZINESS 0%

o s THE
12 LEAD ECG

And have it interpreted by a
physician or mid-level provider
...within 10 minutes !

21
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Obtaining the 12 Lead ECG

/m 12 LEAD ECG
Lnr INTERCOSTAL SPAGE |

“@ - PATIENT SHOULD LAY
AS FLAT AS POSSILVE

- LIMB LEADS SHOULD BE
a PLACED AS DISTALLY
AS POSSIBLE

STANDARD LEAD PLACEMENT ---

Obtaining the 12 Lead ECG

e Limb leads should be on the limbs.

22
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Obtaining the 12 Lead ECG

e Limb leads should be on the limbs.

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

Obtaining the 12 Lead ECG

Recent AHA/ACC/HRS literature indicates
QRS AMPLITUDE, Q WAVE DURATION, AXIS
and WAVEFORM DEFLECTION can be altered
when limb leads are placed on the patient's
torso (Mason-Likar lead placement).

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

23



AHA/ACC/HRS Scientific Statement

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

alTected by rnunilnrinl; lead pi:u.'unn:nlz hivwever, IRcimngs that
use forso electrodes differ in important ways from the
standard 12-lead ECG, In addition to body position differ-

ences that affect the ECG"™ monitoring electrodes placed on
the trunk do not provide standard limb leads, and distortion of
the central terminal alters the sugmented limb leads and the
precordial leads. "™ Tracings with Mason-Likar and other
alternative lead placement may affect QRS morphology more
than repolarization compared with the stendard ECG; these
differences can include false-negative and false-positive in-
farction eriteria®"* Motion artifact of the limbs is a partic-

ralne mechilas Foe soaabine eoocedine o oo ke HEY P |

Khgfilil o1 o Fanilanlioaben sl Baeprsraion of i TG, Fan 0

AHA/ACC/HRS Scientific Statement

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

Recommendations

ECGs recorded with torso placement of the extremity elec-
trodes cannot be considered equivalent 1o standard ECGs for
all purposes and should not be used interchangeably with
stundard ECGs for seral comparison. Evaluation of the effect

ol tore oy alarsamant od limb baad e oo arova foem aminlbinnedlac ancd

Khgfilil o1 o Fanilanlioaben sl Baeprsraion of i TG, Fan 0
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Leads V1 & V2 on 12 Lead ECG:

* Proper lead placement of precordial Leads V1
and V2 are 4th intercostal space on opposite
sides of the sternum.

* 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 /
septal infarction.

AHA/ACC/HRS Scientific Statement

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

the often profound -alterations In waveforms thal can resolt
from precordial electrode misplace ment.®*** A COMMGN Ereor
is superior misplacement of ¥V, and V', in the second or third
intercostal spoce. This con resull an redoction of initid
R-wave amplitude in these leads. approximotiog 001 mY per
interspace, which ¢an cause poor R-wave progression or
erroneons signs of anterior infarction™ Superior displace-
ment of the ¥V, and V. electrodes will often resull in rSr'
complexes with T-wave inversion, resembling the complex in
lead aVE. 11 also has been shown that in patients with fow

i

diaphragm position, as i obstmictive pulmonary discase.®

Khgfilil o1 o Fasilanlation sad Baterpretation of e T, Pt B
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Initial 12 Lead ECG Initial 12 Lead ECG
* Obtain and interpret within 10 minutes of * Obtain and interpret within 10 minutes of
patient presentation patient presentation

* Interpreted by physician / advanced
practitioner

26
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Initial 12 Lead ECG

* Obtain and interpret within 10 minutes of
patient presentation

* Interpreted by physician / advanced
practitioner

» Determines presence of STEMI and/or other
imminent life-threatening condition

Initial 12 Lead ECG

Obtain and interpret within 10 minutes of
patient presentation

Interpreted by physician / advanced
practitioner

Determines presence of STEMI and/or other
imminent life-threatening condition

Should be compared to any previously
recorded ECGs in the patient’s medical
records

27
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Initial 12 Lead ECG, continued:

* Additional Serial ECGs should be compared to
the BASELINE ECG for determining the
presence of Dynamic J Point, ST-Segment
and T Wave Changes

Initial 12 Lead ECG, continued:

* Additional Serial ECGs should be compared to
the BASELINE ECG for determining the
presence of Dynamic J Point, ST-Segment and
T Wave Changes

* Serves as “footprint” for determining ECG
lead(s) to be used during Continuous ECG
Monitoring
— Ischemia
— QT interval

28
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Normal ECG — No ACS Indicators

Defining NORMAL - QRS <120ms:

QRS
S ffS*T SEGMENT

/ T WAVE

/8

[ b =

29
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THE S-T SEGMENT THE J POINT SHOULD BE..

BEGINS AT J POINT 5 5 P WITHIN
' 1 mm

- ENDS AT BEGINNING EEENI INENEERENEEmEEEE
OR

BELOW

| ' | i the
NN 0 1 8 O ISOELECTRIC
LINE

J POINT

HEART Score criteria is J Point should be less than 0.5mm

30
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THE S-T SEGMENT
/ g

'__.-l-"..'--'

SHOULD HAVE SHOULD BE
A "SLIGHT POSITIVE" "CONCAVE" IN
INCLINATION SHAPE . ..

31



THE S-T SEGMENT

r_
I\

AS OPPOSED TO
"CONVEX" IN
SHAPE

SHOULD BE
"CONCAVE" IN
SHAPE . ..

9/3/2018

Evaluating the ECG for ACS:
A TWO-STEP process:

32
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Evaluating the ECG for ACS:
A TWO-STEP process:

STEP 1: Evaluate QRS Width

Evaluating the ECG for ACS:
A TWO-STEP process:

STEP 1: Evaluate QRS Width

STEP 2: Evaluate J Points, ST-
Segment and T waves
in EVERY Lead

33
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STEP 1 — evaluate QRS width: STEP 1 — evaluate QRS width:
* QRS is ABNORMALLY WIDE (>120 ms), * QRS is ABNORMALLY WIDE (>120 ms),
—indicates DEPOLARIZATION ABNORMALITY —indicates DEPOLARIZATION ABNORMALITY
(e.g. “bundle branch block, Wolff- (e.g. “bundle branch block, Wolff-
Parkinson-White Syndrome, etc). Parkinson-White Syndrome, etc).

—DEPOLARIZATION ABNORMALITIES in turn
cause REPOLARIZATION ABNORMALITIES,
which alters the: J Points, ST-Segments
and/or T Waves.

34
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CONDITIONS THAT INCREASE QRS DURATION RESULT IN
SECONDARY REPOLARIZATION ABNORMALITIES:

Evaluating the ECG for ACS:

e RERIESEA 17, 25 250 0
RS (SIS 1"1'l'if-|fi B STEP 1 - EVALUATE WIDTH OF QRS:
WEW AR | T sl L WIDE { = 120 ms)
AN R
& o s it A | awrask macr
ey ' ‘L || E { l “_'m'""1»«":1'4’7:1
e . | L TR
iy NALE == |t:\_i||l'j|'.-rlllrrlm_i--\:--'I-‘-\---p-{lll_u.'i/l"l:l\.llJuull:u'-'-ﬂ--|II E‘:‘Tﬂ?ﬂ:r
L] lIF'I.!Iith
S e
Zee | | ][] ] e
1 wsin Paters | ,.'l'.IU AN EPS D B l! codl el | Vira Pasas|
1]

[ T ]
=

P L Rl 'JI .r"J ke | Wmlr
L T R W Y R Y | weEx
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Wide QRS present:
QRSd > 120ms

* Determine RIGHT vs. LEFT Bundle
Branch Block Pattern

Simple “Turn Signal Method”

USE LEAD ¥1 for this technigue

To meke o RIGHT TURN
you pash the tum signal e
THIKE:

NS s WP = RIS

ue..

T E

LINDLE BRANCH BLOCK i

To maks a LEFT TURN

¥ou push tha twm signal lever DDOWN ., .

THENE:
"5 poivts PO =

LEFT BUN

- @

VOLE BRANCH BLOCK™

B
‘

"\
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“Terminal Phase of QRS Method”. ..

DIAGNOSING BUNDLE BERANCH BLOCK

USING LEAD W1

= QRS WIDER THAN 120 ms
= BEAT IS SUPRAVENTRICULAR

IN ORIGIN
* TERMINAL PHASE OF QRS

COMPLEX (LAST DEFLECTION)

NEGATIVE = LEFT BUNDLE
BRANCH BLOCK

B /"“*l— POSITIVE = RIGHT BUNDLE

BRANCH BLOCK

W1

DIAGNOSING LBBB IN LEAD V1:

* QRS GREATER THAN
120 ms (.12)

* EVIDENCE THAT
THIS IS NOT
VENTRICULAR BEAT

PO\l | TERMINALPHASE

HEEEEY EE N L

= =N ST ]| (LAST PART) OF

RN J\f WS EREN S ol i
5 15 O S U | RS 1 "‘\:.‘_\1 | NEGATIVE

T RL DEFLECTION

e

\ " §-T SEGMENTS ARE

NORMALLY
ALWAYS ELEVATED !
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DIAGNOSING RBBB IN LEAD V1:

| e R ] el ) L O Bl i + WIDER THAN
':A: CECLECEEEE  120ms (12)

(or 3 little boxes)

(LAST PART) OF

| J-ﬂ \_ _/'_‘x |+ TERMINAL PHASE

IS POSITIVE

8 R S R i i QRS COMPLEX
v DEFLECTION

9/3/2018

DIAGNOSING BUNDLE BRANCH BLOCK

USING LEADS V1, V2, and V5, V6:

V1 V2

WL

V5

LOCATING RsR' or RR' COMPLEXES:

Vé

JU

RIGHT BUNDLE
BRANCH BLOCK

M

LEFT BUNDLE
BRANCH BLOCK

38
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u":'hr. ues PR | B RBBE causes 5T Depression,
e ?‘;"F e - T Wave lnversion, ANTERIOR
Wide QRS present: | | “ —
(QRSd > 120ms) i r—
* When RIGHT Bundle Branch Block HEhoE -
pattern is present: a:
—Precordial Leads typically demonstrate ST T TR LTy
Depression and T wave Inversion G ) R

41
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Wide QRS present:
(QRSd > 120ms) : A e S5 L R LT RIS
* When RIGHT Bundle Branch Block e R S RS A Ve (S S S

pattern is present: T e n el R e A e e
—Precordial Leads typically demonstrate ST o il e i cEER R AL el R {7

Depression and T wave Inversion ol smresl s mauiignadion
—DOES NOT MASK STEMI; when ST L= '

Elevation is noted, CONSIDER STEMI ! ! | - h

DiAGHOEIS: STEML ANTERSOR - SEFTAL WALL

CATH LAE FINDBGGS. TOTAL DOCLUSION of
midl - LEFT ANTERIOR DESCEWDNG ARTERY

42
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avF

UL

RBEE with CHEST PAIN I,

CASE 2: &7 ELEVATION LEADS I, B, 8VF

RESE with CHEST PAIN

AGUTE LATERRL

AMiEEoR A

Br 7 H ririthn with | dagmme A= black e e BB L
L A of % . Ble g =
oh T P TRy of o (el L el " i Il gt , pobdp ace
SN e by s Apbiris i paaen
IFCLI -5 ] HM O A g honrea hu
Aboomml ECG
Befiered by NIy Cusbedol Be UBEDITEDH | | | i i
" S 1 | | Luhy R L L . | A | )
|l _| L | j | ur 7, el Y Rt s y AL Al = 4 =
| = 3 o iy - * i | I, [ avi ¥l Wil
| oy Sl = — e A
| ¥R | 1 %l T I

DHAGNDRIS: STEMI - INFERIOR-POSTERIOR WALL { f ! i s iy | Bt e [ i.;.; Wty st et Bhos (o5

CATH LAB FINDINGS: TOTAL DCCLUSION of
DOMIKENT R CORDKARY ARTERY

43



9/3/2018

Wide QRS present: Wide QRS present:
(QRSd > 120m:s) (QRSd > 120ms)
* When LBBB QRS pattern is present: * When LBBB QRS pattern is present:

—ST-Segment Elevation is typically noted in
Precordial Leads

44
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Wide QRS present: Wide QRS present:
(QRSd > 120m:s) (QRSd > 120ms)
* When LBBB QRS pattern is present: * When LBBB QRS pattern is present:
—ST-Segment Elevation is typically noted in —ST-Segment Elevation is typically noted in
Precordial Leads Precordial Leads
— Can cause up to 5mm of J Point Elevation in —Can cause up to 5mm of J Point Elevation in
normally calibrated ECG (1Imm=10mv) normally calibrated ECG (1Imm=10mv)

—Does NOT typically cause ST elevation in
INFERIOR Leads (ll, Ill and AVF).
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Diagnosis of STEMI with LBBB pattern:

2013 ACC/AHA Guideline for Management of STEMI

* ST Elevation of 0.1mv (1Imm) or more in leads
with Positive Deflection QRS complexes

Diagnosis of STEMI with LBBB pattern:

2013 ACC/AHA Guideline for Management of STEMI

* ST Elevation of 0.1mv (1Imm) or more in leads
with Positive Deflection QRS complexes

* ST Elevation of 0.5mv (5mm) or more in leads
with Negative Deflection QRS complexes
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Diagnosis of STEMI with LBBB pattern:

2013 ACC/AHA Guideline for Management of STEMI

* ST Elevation of 0.1mv (1Imm) or more in leads
with Positive Deflection QRS complexes

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

* ST Segment Changes as compared with those
of older ECGs with LBBB

Diagnosis of STEMI with LBBB pattern:

2013 ACC/AHA Guideline for Management of STEMI

* ST Elevation of 0.1mv (1Imm) or more in leads
with Positive Deflection QRS complexes

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

* ST Segment Changes as compared with those
of older ECGs with LBBB

* Convex ST Segment
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AH.A. ACLS GUIDELINES

L u- (23] Tl e R Rl ool Bt embtoos

- Normal arteries

- Normal LV Function
- No hypertrophy

CARDIAC MARKERS

SYMPTOMS IIIII'."' "Z'.II """""
RISK FACTOR PROFILE |
HIGH INDEX OF SUSPICION h""—"-'-’ —W—ﬂ’ﬁr‘ ']’ﬁ‘"'F‘”F'l ”f“_][dr ]J f
for diagnosis of STEMI Z._'.:'.f. i I
TEEEEESSEEE S INNEF SEESE AN Ao ==

ﬂ*‘r“"-r T my VEBIEL ﬂ“f‘“ ﬂ“ (\1"""1" rwf i

a) previously NORMAL ECGs (no LBBE) JT ] [ 1 h Z[ I i
- Oor — .ZZ' [ Zi'.ZZZZZ_ZZZZZZ.rZI.. |

b) no old ECGs awvailable for comparison o 5 5 4 A GHEE R e i1

e i e R | e
consider diagnosis as STEMI until proven ﬂ,}"“‘w.r"“—'\ " ol T ( [
otherwise, ! A I R A | [ 6

-
=k
|

Thwns  Wwwwy @i WBC PEL 4 ORI -J WL
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@D

- ST ELEVATION > 5 mm

- COMPARE J POINT, ST SEGMENTS “Electrocardiographic Diagnosis of Evolving Acute

and T WAVES of previous ECG with Myocardial Infarction in the Presence of Left

LEBB to NEW ECG. Bundle-Branch Block” Birnbaum et al, N EnglJ Med
- CONVEX ST SEGMENT = poss. Mi 1996; 334:481-487

CONCAVE ST SEGMENT = normal

- CONCORDANT ST changes (1 mm or
> ST DEPRESSION V1-V3 or ST
ELEVATION LEADS Ii, lll, AVF)

- ST ELEVATION in LEADS Ii, Ill, and/or AVF

49


http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801

] k¥
i
[ & i
" avl
e : i
i AV

DIAGHOSIE: STEMI - INFERIOR-
POSTERIOR WALL

CATH LAB FINDINGS: TOTAL
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LBEBE wilh CHEST PAIN

il ¥ avF

DIAGHNOSES: STEMI - ANTERIOR-SEPTAL
WWALL

CATH LAB FINDINGS; TOTAL OCCLUSION

of PROXIMAL LEFT ANTERIOR DESCENDING

9/3/2018

Evaluating the ECG for ACS:

STEP 1 - EVALUATE WIDTH OF QRS:

WIDE (= 12ms)
T OF FUPRA VESTERCOLAR
R -

LEFT ELIMILE BRANCH
BLOCK PATTERM

P ——
RIGHT BUNGLE BRANCH
| BLOCH BATTERH

|USE CAUTICR
| T ELEVATION
BB ROUTIHELY SEEH I
WHIE GRE COWPLEX
RHYTHME WITHLEBE
PATTERM. FOLLORY AHA
GRITERIA (page 103 1T R
[MGNOSS OF STEMI W
| PREBEMCE OF LEEB.
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Evaluating the ECG for ACS:

Patients with Normal Width QRS
(QRSd < 120ms)

STEP 2 - EVALUATE the EKG for ACS

THE EKG MARKERS USED FOR DETERMINING THE PRESEMCE OF ACUTE CORDMARY SYMDROME
INCLUDE

- J POINTS
ST BEGMENTS
T WAVES

CAREFURLLY SCRUTIMEZE THESE MARKERS IN EVERY LEAD OF THE 12 LEAD EXG, TO DETERMME
IF THEY ARE WORMAL or ABNORMAL

Defining NORMAL - QRS <120ms:

QRS
S f5~T SEGMENT

/ TWAVE
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When QRS duration is NORMAL (<120 ms ): THE J POINT SHOULD BE..
NORMAL ST - T WAVES

WITHIN
1 mm
ABOVE

- J POINT: ISOELECTRIC (or <1 mmdev.}j
. ST SEG: SLIGHT, POSITIVE INCLINATION — : - | S S—
- T WAVE: UPRIGHT, POSITIVE | I 1, 0 0 ISOELECTRIC

LINE
@@= in EVERY LEAD EXCEPT aVR !!
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THE ISOELECTRIC LINE

T and P WAVE, or

U and P WAVE

IS5 MEASURED I:'IE"'-‘-'EEH‘

. .the “flat line” between ECG complexes,
when there is no detectable electrical
activity . . .

The Isoelectric Line -
it’s not always isoelectric !
THE ISOELECTRIC LINE

EKG from 13 yio girl in ACCELERATED JUNCTIONAL RHYTHM.

note: upsloping T-P interval, and P burled in T waves.

V2 V3
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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 AHA., AC.C., and WANG, ASINGER, and
MARRIOTT, N.E.J.M. vol. 348 8-2135 Now. 27, 2003

Use the P-Q junction as a reference
point for measuring the J Point and
ST-Segment when “iso-electric line is

THE P-Q JUNCTION not

is tha POINT iso-electric !

where the P-R
SEGMENT ends
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Defining NORMAL: THE S-T SEGMENT

THE J POINT SHOULD BE..

WITHIN
1 mm
ABOVE _

OR

BELOW SHOULD HAVE
THE A "SLIGHT POSITIVE"
JuNCTION INCLINATION
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THE S-T SEGMENT THE S-T SEGMENT

SHOULD BE
"CONCAVE" IN
SHAPE . ..

o

AS OPPOSED TO
"CONVEX" IN
SHAPE

SHOULD BE
"CONCAVE" IN
SHAPE . ..
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THE T WAVE THE T WAVE

; - SHOULD BE ; - SHOULD BE
| | A "NICE," | | A "NICE,"
'q : ROUNDED, 'q : ROUNDED,
;.f CONVEX SHAPE ;.f CONVEX SHAPE
- SHOULD BE SYMMETRICAL - SHOULD BE SYMMETRICAL

= SHOULD BE UPRIGHT IN ALL
LEADS, EXCEPT AVR
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THE T WAVE

LEAD
r\)|— AVR

REMEMBER, IN LEAD AVR
EVERYTHING

IS
"UPSIDE-DOWN"

9/3/2018

Normal Variants:
T Wave Inversion

Leads where the T WAVE may be

INVERTED:
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THE T WAVE

A(W_

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

= IN THE PRECORDIAL LEADS, SHOULD
BE LESS THAN 0.5 mv (5 mm)

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

AMPLITUDE
GUIDELINES:

9/3/2018

When QRS duration is NORMAL (<120 ms):

NORMAL ST - T WAVES

. WHEN QRS WIDTH

IS NORMAL (<120 m= )

ASSESS:

- J POINT: ISOELECTRIC (or<1mmdev.) ‘
- ST SEG: SLIGHT, POSITIVE INCLINATION —
- T WAVE: UPRIGHT, POSITIVE

@@= in EVERY LEAD EXCEPT aVR !!
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Multiple patterns of

ECG Indicators
of ACS
in Patients with
Normal Width QRS Complexes

(QRS duration < 120 ms) I ——
NORMAL, it’s

configurations

”
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PATTERNS of ACS &1SCHEMIA

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

ELEVATION at
J POINT

FLAT or CONVEX
5T APEX ACUTE MI
SEGMENT EARLY PHASE
HYPER-ACUTE ACUTE MiI

T WAVE EARLY PHASE

S5-T SEGMENT ACUTE MI

DEPRESSED J pt.
DOWNSLOPING ST
and INVERTED T

IS Els

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

ISCHEMIA

PATTERNS of ACS &1SCHEMIA

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

9/3/2018

eyt ACUTE MI
SEGMENT EARLY PHASE
HYPER-ACUTE ACUTE MI

T WAVE EARLY PHASE

ST SEGMENT

ELEVATION &t L~ '"‘ \ | ACUTE MI

J POINT

DEPRESSED J pt. - ACUTE (NON-Q WAVE) MI
DOWNSLORING ST _ﬂ*\/_ - ACUTE MI - | RECIPROCAL CHANGES |
and INVERTED T
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ECG Patterns associated with
“EARLY PHASE MI:”

 J-T Apex abnormalities
* Hyper-Acute T Waves
 ST-T Wave Changes

J-T Apex Segment

A

/11

ST-Segment T wave: origin to apex

N\
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J -T APEX SEGMENT VARIATIONS

[ABNORMAL - CONVEX |
[ 2

i \
+

| CONCAVE |

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

9/3/2018

WHEN EVALUATING
for
ST SEGMENT

ELEVATION

From:
AMERICAN HEART ASSOCIATION
ACLS 2005 REVISIONS

" J PQINT plus 40 ms "
—=shows §T ELEVATION > { mm
INFARC T -

HARLY PHRASE
PATTERN

B of PERFUSION, the J Dfing o 25 second BALLOOK DOCLUSION of the
patiart's LAD dering routine STCA, the 5T seqment

]

Beryond the J POINT jmpbed |
&y the RED DOT), # BT ¥

SEQMENT alwvatinn is e | A
Ban imm.

Besth figjures were recerded
from & 34 year oid mafs whils
resting {figure A} and dering figa

| |
Ry | I I__'_z o J
\/

unsemes 8 CONVER shaps

bepond dhe J POINT, the 8T
segmest im elevated > 1 mm.
This shenomman s ssen

|

| /_‘-\l roolisaly in the cil lab
e A= pried o e sesuranes of T
L

ELEVATION ot She J POINT
M B durieg FTCA and STENTING

PTCA of the Lafl Anterior Desconding artery ffigere 8],
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4 POINT
END of 5T SEGRENT

TWAVE AFPEX

LEAD I

1835 hrs

il | T ‘.\J_

1850 hry

41 yio FEMALE

InER CiZ CHEET PAIN
% 30 minsrtea

" ALAT o-T APEN 3EG
« §O 3T ELEVATION 2t

! POWT!

STEMI - INFERIOR WALL

11 MINUTES LATER, 5-T

ELEWVATION & the J POINT

IS HOTED

» CATHLABEFINDINGS:
TOTAL DCCLUSION of the
RIGHT CORONARY ARTERY

J POINT

CONSIDER FARLY
PHASE of 4ACUTE MI T

END of 5T SECMENT
T WAVE APEX

CONVEX J-T APEX SEGMENT

83 yo MALE

1yr. PRICR TO MI

9/3/2018

r: I] -, HORMAL EKS
"_.,-" COMCANE J-T A7EX SEGMENT
STEMI LATERAL WaLL
= CONVEX AT APEX SEGMEN
<l | = MINIMAL ST ELEVATION
L it J FOINT
0732 hrs
18 NMINUTES LATER, 5T
' ELEVATICH at the J POINT
-"‘*—J?’Jﬂ"*' 15 ROTED
= CATH LAB FINDINGS:
TOTAL OCCLUSICN OF
0747 hrs CIRCUMFLEX ARTERY
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F CASE STUDY: ABNORMAL J-T APEX SEGMENTS

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

56 ylo MALE presents to ED with complaint of "INTERMITTENT
SUBSTERNAL & SUB-EPIGASTRIC PRESSURE" x 3 HOURS. PMHx

RISK FACTOR PROFILE:

&% FAMILY HISTORY - father died of Ml at age 62

M PREVIOUS CIGARETTE SMOKER - quit 15 years ago.

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

LA N Patient supine on exam table, mildly anxious,

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

L\l BP 142/94, P 80, R20, SAO2 98%
¥4 JUST OBTAINED, RESULTS NOT AVAILABLE YET.

of ESOPHAGEAL REFLUX. NO other significant past medical history.

v

ECG COMPUTER DOES NOT NOTICE THE CONVEX J-T APEX SEGMENTS !

Y - AEFNET 15 COMILTEN CENERATID OKLY, WITHDLT

R DL AT

9/3/2018
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PATTERNS of ACS &1SCHEMIA

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

9/3/2018

eyt ACUTE MI
SEGMENT EARLY PHASE
HYPER-ACUTE ACUTE MI

T WAVE EARLY PHASE

ST SEGMENT

ELEVATION &t L~ '"‘ \ | ACUTE MI

J POINT

DEPRESSED J pt. - ACUTE (NON-Q WAVE) MI
DOWNSLORING ST 4\/- - ACUTE MI - | RECIPROCAL CHANGES |
and INVERTED T .
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T waves should not be HYPERACUTE

LA

HYPERACUTE T Waves may indicate:

s

* Early phase Acute Mi

* Transmural ischemia
(usually seen in one
region of the ECG)

* Hyperkalemia (seen
globally across ECG)

* Hypertrophy

69



9/3/2018

CONTETION:

" HWYPER-ACUTE T WAVES - COMMON ETIOLOGIES: §°

L R BT

— & ACUTE M1

 TRANS-MURAL
ISCHEMIA

# HYPERTROPHY

o

SUB-TOTAL
OCCLUSION OF
PROXIMAL LAD

¢ HYPERKALEMIA - m-x

-m

o

fey

Helpful Clue: Hyper-Acute T Waves

* GLOBAL Hyper-acute T Waves (in leads
viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA
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Helpful Clue: Hyper-Acute T Waves

* GLOBAL Hyper-acute T Waves (in leads
viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA

* Hyper-acute T Wave noted in ONE ARTERIAL
DISTRIBUTION ( Anterior / Lateral / Inferior )
favors TRANSMURAL ISCHEMIA / Early Phase
Acute MI
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'CASE STUDY: HYPERACUTE T WAVES |

30 ylo male presents to ER via EMS, c/o sudden onset of dull chest pain x 40 min.

feem MO [OMPUTER IMTERFRETATION

Pain level varies, not effected by position, movement or deep inspiration. No Lot L P e O AR o 1y, SR ‘llf_ JJ #,-.,_Lj__,.k_ !
associated symptoms. : R R e 4 | l I o -
MR QT (e i@ ol H NONE. CHOLESTEROL UNKNOWN. T FEC R | |
Patient is supine on exam table, CAO x 4, anxious, restless, i T ’ ' f 5

skin pale, cool, dry. Patient c/o chest pressure, "7" on 1 - 10 scale, uneffected by

position, movement, deep inspiration. Lungs clear. HS: NL 81, 82, no rubs, ' BRI ~.l---—J»—J,.f_ Jﬁ n _I.-"'.I JI i l,»_.Jl i
murmurs, gallops - 5 G A . A B A et

MLV BP 136/88 P90 R20 SAO2 98%
el ol-p logmy o) [[eH) 15t TROPONIN | - ultra: <0.07
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Dynamic ST-T Wave Changes: Dynamic ST-T Wave Changes:

* Other than HEART RATE related variations * Other than HEART RATE related variations
(which affect intervals), J Points, ST- (which affect intervals), J Points, ST-
Segments and T Waves SHOULD NOT Segments and T Waves SHOULD NOT
CHANGE. CHANGE.

* When changes to J Points, ST-Segments
and/or T waves are NOTED, consider
EVOLVING MYOCARDIAL ISCHEMIA and/or
EARLY PHASE M, until proven otherwise.
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46 year old male

* Exertional dyspnea X “several weeks”

* Intermittent chest pressure X last 3 hours.

Currently pain free.

1Ll 2 IRE2 Boen | = Al PO " Tee st sad™
¥ Ly i B e | e ey

46 year old male: ECG 1

* Chest pressure has returned, “5” on 1-10
scale. 2" ECG obtained due to “change in
symptoms”:
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7:59 am 8:08 am

- — 1 ey -y

i Iy

1 L
P e ] el e

ﬂ!jmm

ﬁ&ﬂmm

£44.0 mm
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ST-Segment Depression Cath Lab Angiography:

7:59 am 8:08 am
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ISCHEMIA A~

BI-PHASIC T WAVE

- SUB-TOTAL OCCLUSION of LEFT ANTERIOR
DESCENDING ARTERY (when noted in V1-V4 )

- LEFT VENTRICULAR HYPERTROPHY
- COCAINE INDUCED VASOSPASM

BI-PHASIC T WAVES

58 ylo MALE WITH SUB-TOTAL
OCCLUSIONS OF THE LEFT

ANTERIOR DESCENDING ARTERY
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Classic “Wellen’s Syndrome:”

Characteristic T wave changes
— Biphasic T waves
— Inverted T waves

History of anginal chest pain

Normal or minimally elevated cardiac
markers

ECG without Q waves, without significant
ST-segment elevation, and with normal
precordial R-wave progression
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Wellen’s Syndrome ETIOLOGY:

Critical Lesion, Proximal LAD
Coronary Artery Vasospasm

Cocaine use (vasospasm)

Increased myocardial oxygen demand

Generalized Hypoxia / anemia / low
H&H

Wellen’s Syndrome EPIDEMIOLOGY &
PROGNOSIS:

* Present in 14-18% of patients admitted with
unstable angina

* 75% patients not treated developed
extensive Anterior Ml within 3 weeks.

* Median Average time from presentation to
Acute Myocardial Infarction — 8 days

Sources: H Wellens et. Al, Am Heart ) 1982;
v103(4) 730-736
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Wellen’s Syndrome Case Study

* 33 y/o male

* Chief complaint “sharp, pleuritic quality chest
pain, intermittent, recent history lower
respiratory infection with productive cough.”

* ED physician attributed the ST elevation in
precordial leads to “early repolarization,” due
to patient age, gender, race (African American)
and concave nature of ST-segments.

SERIAL EKG CASE STUDY 1

Wellen’s Syndrome Case Study

- EKG #1 @& 06:22 HOURS
w4 EF o -
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Wellen’s Syndrome Case Study

DYNAMIC ST-T Wave Changes
ARE PRESENT !!

NOW

is the time for the

STAT CALL

to the
CARDIOLOGIST !1!!
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Wellen’s Syndrome Case Study

L )
1 i | ! | I
| G |
-l ? A
" 1 hr! VE
| |
| |
W ' i . i * |
i ¥ L3

SERIAL EXG

Foomn A

Wellen’s Syndrome Case Study

¥
b

--------
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Wellen’s Syndrome Case Study Wellen’s Syndrome Case Study

SUB-TOTAL / SUB-TOTAL /

OCCLUSION OF } OCCLUSION OF

:]'.'_ ;:;’ﬁ:‘:m STENT DEPLOYMENT, LEFT ANTERIOR POST POl
ARTERY LEFT ANTERIOR DESCENDING -

ARTERY

DESCENDING ARTERY,
33 ylo male
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Additional Resources:

* Wellen’s Syndrome, NEJM case study

9/3/2018

The
New England
‘Medical Journa/

N ‘a-t—E E
o g
o -
o ey ]
II T
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PATTERNS of ACS &1SCHEMIA

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

FLAT or CONVEX
J-T APEX
SEGMENT

ACUTE MI
EARLY PHASE

HYPER-ACUTE
T WAVE

ACUTE mMiI
EARLY PHASE

S-T SEGMENT
ELEVATION at
J POINT

ACUTE MiI

DEPRESSED J pt.
DOWNSLOPING ST
and INVERTED T

IS Els

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

SCHEMIA

Abnormal ST Elevation Criteria: ACC/AHA 2009 “Standardization
and Interpretation of the ECG, Part VI
Acute Ischemia and Infarction,” Galen Wagner, et al

Recommendutions

L. Fow mien A0 years of aee i alder, the Qoeshold valoe foe
nbnswrmal J-poini elevation sheunlad be 0.2 wmW (2 mmp in
leands W ol Wy oaed (R Y (1 menh) bnall agher beads

1. For men less than 40 years of age, the threshaodil values lor
nbnwwrnal J-point elevation an Euads ¥ aml Vo, showld be
1L.25 W 2.5 mum)

3. B wrnen,. the lireskede] valise o aboiamed J-panl cleva
liven shoukl be 0,15 mY (1.5 mmi in leads 5 and ¥, aml

vt Ul A1 i (1 i) inoall other bemmls
4. For men and women, the threshetd for abnormal J-pesint
chevalym in VE asd YR shoild be 80085 my (0.5 mun ).

exvepl for minbes fess | ars ol ape, for whesm 4|
mV 1 e s mone agy
5. For mes ond women, the

shiold valoe for ahiwemnl )
e elevation in ¥y thremgh Ve stemkd be dUS mY
13 mni

. For men and women of ol ages, the threshold valoe for
ahnormiil  J-pdnt depression should e —0418  mY
(=15 mm i lends Vo amd W, el =00, miV o b

ufl ther Il

9/3/2018
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ST SEGMENT ELEVATTON & ACHTE MY

trremed by dmverserr of toval arsrisl sodurrn m

Tha fellemrng ssmples nre from pabsninwith ACUTE S s oo
e Curvbsen Cuih Lt

[ IS | VIRIMANS §IAT

5-T SEGMENTS ELEVATE WITHIN SECONDS OF COROMARY LikhiEiad TR
ARTERY OCCLUSION: n || A ;
) W g e | A
Y ANTEHRIOR Vi- ANTERIOR VL . ANTEEIE VI ANTERIGN VI ANTERIUE
| LATERAL 30 | LATERAL Al | ATERALMI LATENAL LT LATEILAL, 811

| TTERE SANTS Al
: .

TUH RS T
Ll LS R

Toat - —JI \'.r'l-.
IN THIS CASE, a normal response to balloon occlusion of the LT mouaesn ) BLLCLL UL ~
RIGHT CORONARY ARTERY during PTCA in the CARDIAC CATH LAB _ IATERALMI | Lammaian | LATERAL M1 | vostemion

i |
3 COMMON PATTERNS of L _ LA o P Ll | )
ST SEGMENT ELEVATION ™ | | |
From ACUTE MiI: - i — W INFEEIN LI THFERICH INANFEIIOn I TNFERIGHR [1- ENFERLGE
DETWMELOPHE FLAT UPELOPMG I [ FOSTERNOR AT | M | a1 POETERLIGR Bl

5T GEGHENT 5-T SEOMENT ST BECMENT
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Reciprocal S-T Segment Depression may or
may not be present during STEMI.

Reciprocal S-T Segment Depression may or
may not be present during STEMI.

The presence of S-T Depression on an EKG
which exhibits significant S-T elevation is a
fairly reliable indicator that STEMI is the
diagnosis.
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Reciprocal S-T Segment Depression may or
may not be present during STEMI.

The presence of S-T Depression on an EKG
which exhibits significant S-T elevation is a
fairly reliable indicator that STEMI is the
diagnosis.

However the lack of Reciprocal S-T
Depression DOES NOT rule out STEMI.

9/3/2018
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STEMI

* Correlation of ECG Leads with Coronary
Arterial Anatomy and the STRUCTURES
SERVED by the OCCLUDED ARTERY ....

STEMI

* Correlation of ECG Leads with Coronary
Arterial Anatomy and the STRUCTURES
SERVED by the OCCLUDED ARTERY ....

..... Will serve as a “crystal ball,” allowing

you to ANTICIPATE complications of STEMI . . ..
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STEMI

* Correlation of ECG Leads with Coronary
Arterial Anatomy and the STRUCTURES
SERVED by the OCCLUDED ARTERY ....

Will serve as a “crystal ball,” allowing
you to ANTICIPATE complications of STEMI . . ..
BEFORE they occur !!

9/3/2018

"Having knowledge of
common coronary artery
anatomy is the ....

to understanding the PHYSIOLOGICAL
CHANGES that occur during ACUTE MIL"

“an INVALUABLE ASSET for ALL MEDICAL
PROFESSIONALS who
provide direct care to STEMI patients !”
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INTERPRET THE EKG, THEN:

INTERVENE APPROPRIATELY'!

9/3/2018

3 STEMI Case Studies,
excerpts from “12 Lead
ECG Interpretation in ACS

with Case Studies from

the Cardiac Cath Lab.”
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T g, W @ IVALLATT
L. (e 50 - " Ta - - m
Y o o Y

MOME mm
=1 2 L3-T o mn 3
! Py PRt T ATHER £ PSP | T R AR AL TR

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

T2 yio male, cio CHEST "HEAVIMESS," slarted 20 minutes befose calling 911, Pain is "8 on 1-10
scale, also ofo mild shorness of breath.  Has had same pain “intermittently™ x 2 weaks. L4 |

| L 1 e i A A A A j_.-"ll g]__.'.l
. pi e b SR e s e |! e t. et e e || I."'_F. | 'H—--.a
RISK FACTOR PROFILE: 1 By ¥ 1 H ¥

& FAMILY HISTORY - father died of M| af age 77 !
#" FORMER CIGARETTE SMOKER - smoked lor 30 year - quit 27 ysars ago :
“' DIABETES - oral meds and diet controlled H
#° HIGH CHOLESTEROL -controlled with STATIN meds 1 ' @ i | l= L

1 ! [ | Y

¥ PR e ok e s TR A
&% AGE: OVER 65 Bt V] D P DS RS ST R

] W, uhhﬂ! .'""_1; by 35 il
Patient calm, alert, orlented X 4, skin cool, dry, pale.
No VD, Lungs clear bilaterally. Hearl sounds normal 81, 82 Mo peripheral edema.

LGRS E] BP: 1064, P 75, R: 20, SAQZ: 84% ] / A I I |
RN FIRST TROPONIN. 6.4 A A A Al L
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LATEMAL - KM TE|
Wikl [LAD

IO

| m S GEIREE)

BANLRR REFTUR

Note: There is NO Reciprocal ST
Depression on this STEMI ECG !

9/3/2018
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{57 SEGMENT E\.E'l'l-T"Jlll

of the LEFT VENTRICLE

Vi- V4 'JE';’ THE ANTERIOR-SEPTAL WALL

VI W2 - ANTERIOR | SEPTAL

V1, V4 - ANTERIOR

TR i

—_ V1 W2 VI . _+"|:' ] I

& 11 Lyl e
'."*P-\"‘*"" m-.L'\_:-L
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OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY -_
LEFT MAIN COROMARY ARTERY .

AV NODE

REB

LEFT

ANTERIOR o
o BLOCKAGE
OF THE
LAD—
AREA OF INFARGT CAN RESULT IN

ANTERIOR VIEW

LV PUMP FAILURE - ® CARDIOGENIC SHOCK £
é* PULMONARY EDEMA £

-~
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LEFT ANTERIOR DESCENDING
ARTERY (LAD)

- ANTERIOR WALL OF LEFT
VENTRICLE

- SEPTUM, ANTERIOR 2/3

[¢" BuNDLE BRANCHES ]

- ANTERIOR-MEDIAL PAPILLARY
MUSCLE
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ANTICIPATED COMPLICATIONS of ANTERIOR-SEPTAL WALL STEMI

& POSSIBLE INDICATED INTERVENTIONS:

- CARDIAC ARREST

BCLS / ACLS

- CARDIAC DYSRHYTHMIAS (VT / VF)

ACLS (antiarrhythmics)

- PUMP FAILURE with
CARDIOGENIC SHOCK

INOTROPE THERAPY:
-DOPAMINE / DOBUTAMINE /
LEVOPHED

- INTRA-AORTIC BALLOON PUMP
(use caution with fluid challenges
due to PULMONARY EDEMA)

- PULMONARY EDEMA

- CPAP

- ET INTUBATION

(use caution with dieuretics due to
pump failure and hypotension)

- 3rd DEGREE HEART BLOCK - NOT
RESPONSIVE TO ATROPINE

TRANSCUTANEOUS or
TRANSVENOUS PACING

POST PTCA /STENT TO WD LAD

M0 -LAD 00N
GCCLLIDED

RAD CRANIAL VIEW

ANTERIGR
WALL
AFINESIS

£CTION FrACTION =

9/3/2018
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F cAsE STUDY 2 e
CHIEF COMPLAINT and SIGNIFICANT HISTORY: = -I-— -

46 ylo Fomale walks into ED TRIAGE, with chief complaint of EPIGASTRIC PAIN, NALISEA
and 'WEAKMESS. Symptoms have been intermittent for last two days. She was awakened sarly / b il A1) |
this morning with the abowve symptoms, which are now PERSISTENT | | | |

JHESUL AR NN, BE (51 EE.

& FAMILY HISTORY - laiher died of CAD, alder brother had CABG, age 19 I l ; l

" DIABETES - died confrolled o e : } =y - ] || | e frhord I
& HYPERTEMNSION | |

(el S E P CADRd, anxiows, SKIN cold, clammy, diaphorelic. o JVD i
Lumngs: clear, bilaterally. Hearl Sounds: Normal 51, 52 a3t | S SR R Y L B

ENETNE & 16898, P: 110, R 24,  SAOZ: 97% on 02 4 LPM via nasal canula .8 Bl et i gl . (i N

TROPONM uitra = 28
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ET BIGNENT ELEVATION

5T BEQMEHT BEFREISON

nAH_nTan_p .
n,+- -+-I-l 4- 'Hr o] =l
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OCCLRSION of [HAGOMAL ARTERY

T I IR AR TR

RAEA OF ENE WVIEWNED BT
LEAZE | wad 4

LEFT BHTBAOR
CiBLEAING
AETCRY

H0N of RABLIS ARTERY

BION of OETURE MARGIHAL ARTERY

LT i SO0k ATTERS

[P
ANTENY

ARER D¥

I 1

[FTOREET

—_
LT AHTNEER s
Boamren o

l::! l::v' L
Fr—e TR
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Maw i 4P
o 3 T e
Rk Uption- 28 - i L] Ll Flases TEORUAL T
CHIEF COMPLAINT and SIGNIFICANT HISTORY: iLem o A A -

23 o made presents 1o the ER cio “"HEAVY CHEST PRESSURE™ x 30 minutes. The patient siafes
he was playing football with friends after eating a large meal. Pt also oo nausea. Denies DIB.

I- i E 7 '.Tn_ e T T 'r.l e |I' e }'4 i e
RISK FACTOR PROFILE:
& FAMILY HIBTORY - father died of Ml age 48

& CURRENT CIGARETTE SMOKER
#° “MILD" HYPERTEMSION - untreated

gl i U TPy T i _ﬂ‘___.'.! |I i .-|.. I.- |I I.- o '..- '-\_-.-I.". il -'Ir'
[¥] CHOLESTEROL -unknown - “never had it checked ™ g i i . 1 f i .IE e

Patient alert, orlonted X 4, skin cool, dry, pale.  Pationt restiess.

He VD, Lungs clear bikaterally. Heart sounds normal 51, 52, No peripheral edema 1

BP: 10478, P: 76, R: 20, SAO2: 96% T e et e Lt

[F1-EH INITAL CARDIAC MARKERS - NEGATIVE
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AT SEOMENT ELEWATIN

ST -BEOMENT DEPSEEIOH

- Reciprocal ST Depression is

R —— S _ NOW PRESENT

QAR SAR P i s {.}-Ir . o e - Addltlon.al ST Elevation is
— present in Leads |, AVL
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CODLIRICN = DIRGOMAL ARTER

17 A OB TR

gt LEFT 1
AMTIRINH I ANTEHIOR
—_ e G L ) ) =
AR OF e e Y ARTEAY "
LN | o

E B E D
ARTERY

AREA OF MIARGT

DUCLLIER0N of PRUNIMAL LEFT ANTERIDE GESCEMMNG RATEHY

CCCLUSION =t WD -LIFT ANTEMON DRSCEHONG ARTERY
LT Mk DAY ATERS

ST ST AT

LEFT
I;.EF.'IIIIII'IH AMTTRIE
DEGCEN D0 ue A
ANTERY

ARTERY

I : ARESA OF INFARCT

PR i T AR A S S SR SR
e

AREA OF BMEANGT
T Al

104



OCCLUSION of PROXIMAL LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

Y h'ILIL'IE.,\

CIRUMFLEX
ARTERY

BB

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW
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ANTICIPATED COMPLICATIONS of ANTERIOR-SEPTAL WALL STEMI
& POSSIBLE INDICATED INTERVENTIONS:

- CARDIAC ARREST BCLS / ACLS
- CARDIAC DYSRHYTHMIAS (VT / VF) ACLS (antiarrhythmics)
- PUMP FAILURE with INOTROPE THERAPY:
CARDIOGENIC SHOCK -DOPAMINE / DOBUTAMINE /
LEVOPHED
- INTRA-AORTIC BALLOON PUMP
(use caution with fluid challenges
due to PULMONARY EDEMA)
- PULMONARY EDEMA - CPAP
- ETINTUBATION
(use caution with dieuretics due to
pump failure and hypotension)
- 3rd DEGREE HEART BLOCK - NOT TRANSCUTANEOUS or
RESPONSIVE TO ATROPINE TRANSVENOUS PACING
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o PRONIMAL
DCCLUSION of bt

LEFT ANTERION
DESCIHTFING
Brtary

-WHAT THERAPEUTIC INTERVENTIONS SHOULD BE
IMPLMENTED AT THIS POINT ?
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m o e E o e
= ] Wi En R M CRETHAC MARFIES: STGATNT
F case sTuDyY 4

As par current AHA recommendations, your hospitals policy Is to send every STEMI patiant to the
Cardlac Cathetarization Lab for emangency PCL

You are the ranking medical officer cn duty in the ED when two acute STEMI patients arrive, fan
minutes apart. The Cath Lab has one lab open, and can take ONE pationt immediataly
Belh pakients duration of symploms and siale of hemodynamic slability are similar

WHO SHOULD
GO TO THE

b g CATH LAB
FIRST ?

And....

r"'“m B H:.‘-'r;:“rP IC'IJI'C:“ F:“:‘I * Ir.i"R:l:;.?E MARFEES . MEGATRAL WHAT WOULD

YOU DO WITH
THE PATIENT
WHO DID NOT
GO TO THE

{ | | | CATH LAB ?
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T 1 1 HEUR
B M CRRTWAC MARFTSS: RTGATED

PATIENT A: PATIENT B:
pecLImEN

LLPY mdaw Diskodiwhbt SRTLAY

LEFET
AR E G
DEGCEMIHRG
&NTEAY

ARFA OF kARGl

The LEFT ANTERIODN DERDENDIMNG ANTENY
TAPYTES &0 -AF5 B SR ANT IENANENLAS BRI AREY

Wk MALE, EHERD PAIN 5 1 HOUR —
WP EAL P ON 8 SARINAC MAMNERE: REGATRE VOTAL OEGLURE o
T Tl D LEFT. M&H CONCMARY
ARTERY

PATIENT m:

FET
COBTARY
LEFT ANTERIGH | ." —
AREATIAN TELY
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Lead AVR Views the BASILAR SEPTUM (region of the Bundle of His).

}}[Eﬂ Cloes Fr FENTIFYING FTES] CRUSED @Y
=e® LEFT MAIN COROMARY ARTERY cocclusbum

t AT BLERAEH b AMTIRHIELEARE (V0 W) aad | ATRIAL RiAI (i e va)
T or MIL | INHMTS mar B son in ¥ LE s
§ by CUMPATING PORYES off ANTEANIE v FEETEITON BALL MY ©

maiaks V2 amdlar ¥

READ | and WL | sl by S0P FLAT 18 DIAGEIAL ¢ (VBTIESE MBI

1 SEEIH fn LIARS IL IIL amd W [[in ¢ 1424 scchusing of EaMIMANT
CIBNIMVLFY, fpds B 1, sl @07 ey shoer 5T W wi EOTLETCTHIC | ST AFPTERT, AT I ARSI 5007 e BTN (RIS B
MW FRISTMARLY SIOW aDEiL T LITE AVITRLGE SAACIRAR BLOCR™" “m“r‘ ';'-"ILHII.I' j.cl-:: mr::thmn
[ o5 Ilms ey Fraltiy Al 3031

o T e
At
T R e
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In STEMI with ST-Segment
Elevation in Lead AVR,
This is indicative of

Left Main Coronary Artery
Occlusion . ..

9/3/2018

OCCLUSION of the LEFT MAIN CORONARY ARTERY

LEFT MAIN CORONARY ARTERY

AV NODE

ANTERIOR VIEW

CIRCUMFLEX
ARTERY

LEFT
ANTERIOR
DESCEMDING
ARTERY

AREA OF INFARCT
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Ll B AT ELEVATION iw LEADE. L abl, W1 - 0
[ 5F ELEVATION in aVE GREATER THAN .8 mm
Ll B! 5 pLEvATION i VR GREATER THAN LEAD W1
BB LEFT ANTESIDH FASCCULAR BLOCK PATTERN

Rl [F] 5T ELEVRTION in LEAITE |, s, V0 - vl

[ &7 ELEUATION n sl SREATIN THAN £5 e

RN [F] BT ELEVATOON in sV GREATER THAS LERD Vi
LT [£1 LEST ANTEIDOH FARCKCLILAR BLOCH PATTENN
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Despite the dismal mortality rate
associated with STEMI from total
LMCA occlusion, this patient
survived and was later
discharged. His EF is estimated
at approximately 30%. He
received an ICD, and is currently
stable.

PORT PTCA FSTENT of ihe
LEFT MAMN COROMNARY ARTERY

9/3/2018
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F case sTuny 4

CONCLUSHING:

QUESTION 1:

ANEWER

WHICH PATIENT SHOULD BE TAKEN FIRST FOR IMMEDIATE CARDIAC
CATHETERIZATION for EMERGENCY PCI 7

PATIENT B was taken emergendly 1o the Cardisc Cath Lab - both (ke ED physician

and the Inferventional Cardiclogist comectly identified the EKG paliems
of LMCA acclision

9/3/2018

QUESTION 2

BRSWER:

WHAT COURSE OF ACTION SHOULD BE TAKEN WITH THE PATIENT NOT CHOSEN
T'0 BE SENT TO THE CATH LAE FIRST?

PATIENT A received thrombolytic therapy in the ED. It was determined that
THROMBOLYTIC THERAPY would achisve the FASTEST ROUTE fo REPERFUSION
—~ by ai least 60 minutes.

P EEG ﬂ'ﬂﬂ for IDENTIFYING STEMI CALSED BY
=awm

=]
]

I EA

C

L]

LEFT MAIN CORONARY ARTERY occlusion:

5T ELEVATION in ANTERIOR LEADS [V - V4] and LATERAL LEADS [VE & VhA)

1 5T DEFRESSION oo 1SOELETRIC | POINTS may be seen In VLEADS, ., maknly V2 amdfar V1

vairsed by COMPETING FORCES of ANVERME vs. POSTERIE WALL M1 **

=¥ NOTE: il umtsiEl (o pee ST DEPRESSION in W LEAIS with
REIR WALL MT when I Ny ardlwded 108

ST ELEVATION in AYR is GREATER THAN 5T LLEVATION in 1™

ST ELEVATION in A¥IE GREATER THAN 0.5 mm

ST ELEVATION in LEAD § and AVL | causcd by MO FLOW o DIAGORAL / DETUSE MAREINAL

BRAMNCHES | *

5T PEFRESKION in LEADS 0L 101 and AWE [ in cases of IMEA scclosion of DOMINANT

CHRCUMPLEX. lesals B, 101, snd ANT maay show ST ELEVATION or ISDELECTHIC | POONTS j**

NEW /PRESUMABLY NEW REBIFE, and/or LEFT ANTERIGNE FASICULAR BLOCK*™

* Burisu etal. WEART 2004, BEFTEMAER: 00 [0 16581080
+ Yo ol al, JACC vol 3, Be. 5 2001, Movemissr 1, 25071;1348-54

Yamaji et al, JACC vol 38, No 5, 2001: 1348-54

Electrocardiogram patterns in acute left main occlusion: J

Electrocardiol. 2008 Nov-Dec;41(6):626-9.
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In patients without STEMI, ST
Elevation in AVR, when seen
with global indications of
ischemia (ST Depression in 8
leads or more), is indicative of
advanced multi-vessel disease
or significant Left Main
Coronary Artery stenosis

“In patients with:
- Angina at rest
- ST Elevation in AVR and ST
Depression in 8 or more ECG leads
(global ischemia), it is reported
with a 75% predictive accuracy of
3-vessel or left main coronary
artery stenosis” . ..

Wagner et al, 2009 ACC/AHA Standardization and
Interpretation of the ECG, Part VI, ACS.
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Critical Triple Vessel Disease =
STAT Coronary Artery Bypass
Surgery

PROXIAAL
GOELUSION of the

CORONARY
\RTERY

9/3/2018

ANTICIPATED COMPLICATIONS of GLOBAL ISCHEMIA with
POSSIBLE NSTEMI -- INTERVENTIONS to be CONSIDERED:

Patients with CHEST PAIN at REST and this ECG
presentation have a 75% incidence of severe LMCA
STENOSIS and/or TRIPLE - VESSEL DISEASE -- in
such cases Coronary Artery Bypass Surgery (CABG)
is frequently indicated.

PREHOSPITAL: if patient has no hospital
preference consider transport to Chest Pain
Center WITH Open Heart Surgery
capabilities IF nearby.

HOSPITAL: consider use of SHORT-ACTING
intravenous GP llb/llla receptor agonists

- ACTIVE CHEST PAIN

ACUTE CHEST PAIN PROTOCOL

- ISCHEMIA - CONSIDER DYSRHYTHMIAS

ACLS PROTOCOL

- INCREASED PROBABILITY of IMMINENT
MYOCARDIAL INFARCTION

1. AGGRESSIVE SERIALTROPONIN and
SERIAL ECG PROTOCOLS (2014 AHA /ACC
/ NSTE-ACS Guidelines)

2. Positive TROPONIN: consider STAT / early
Cardiac Catheterization

Excerpt from S’[MI ﬂfSiSlaﬂl
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CHIEF COMPLAINT and SIGNIFICANT HISTORY:

48 yr. old MALE arrives in ER, Ci0 SUDDEN ONSET OF CHEST PRESSURE 45 MINUTES AGO. PAIN IS CONSTANT,
PRESSURE-LIKE. AND NOT EFFECTED BY POSITION, MOYEMENT or DEEP INSPIRATION. ALSO CIO DB

RISK FACTOR PROFILE:

#" CURRENT CIGARTTE SMOKER x 18 YEARS
#° HYPERTENSION

" HIGH LOL CHOLESTEROL

(b S VU H Patient |s alert & orlented & 4, skin warm, dry, color normal. Non-anxious
Lumgs cleas, normal 81, 82, No JVD, Ho ankle edema,

[ACMEIE s¢: 136/88 P: 88 R: 20  SAOZ: 100% on 4 LPM 02
TROPONIN: < .04

fr=, [pree—

P

|
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LATERAL - KHTERIDR
Bl ILAD cr &4 DL

3T EEGMENT DEFRESEIN

LEADS Ii. ll, and aVF VIEW
INFERIOR WALL of the LEFT VENTRICLE

| ;—I""'-v"""FI'—'L"—ﬁHJl-\_I:—“L—‘L

FED by the RCA | 75-80% pop )
or the CIRCUMFLEX { 10 - 15 % )
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RIGHT DOMINANT

75 - 80 %
POPULATION
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R —P mrevuL aove. MEMORZE THIS | 4— R
RIGHT CORONARY ARTERY (RCA ) Ml ooumi

SYSTEMS

» RIGHT ATRIUM

p SINUS NODE (355% of the population )

b RIGHT VENTRICLE - 100 % of muscle mas
)

i K 15 0

|—t- L ) I-

- INFERIOR WALL
-approx. 1/2 of POSTERIOR WALL
b AV NODE
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RIGHT DOMINANT

A standard

12 LEAD EKG

Does NOT show the

RIGHT VENTRICLE

75 - 80 % VIEW

POPULATION
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To see the

RIGHT VENTRICLE ...

...such as in cases of

INFERIOR WALL M.I.

& You must do a

RIGHT - SIDED EKG!!

VAR -VGR VIEW THE RIGHT VENTRICLE

9/3/2018
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LEAD |, and AVL LY
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INFERIOR - RIGHT VENTRICULAR MI

DOMINANT RCA

75-80 % of POPULATION

POSTERIOR
WaALL

i sepTAL LATERALJE
1 WALL wart  J

ANTERIOR
YWALL
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ANTICIPATED COMPLICATIONS of INFERIOR WALL STEMI secondary to
RCA Occlusion & POSSIBLE INDICATED INTERVENTIONS:

- CARDIAC ARREST BCLS / ACLS

- CARDIAC DYSRHYTHMIAS (VT / VF) ACLS (antiarrhythmics)

- SINUS BRADYCARDIA ATROPINE 0.5mg, REPEAT as needed UP TO 3mg.
(follow ACLS and/or UNIT protocols)

- HEART BLOCKS (1st, 2nd & 3rd Degree HB) ATROPINE 0.5mg, REPEAT as needed UP TO 3mg,
Transcutaneous Pacing, (follow ACLS and/or UNIT

protocols)

- RIGHT VENTRICULAR MYOCARDIAL - The standard 12 Lead ECG does NOT view
INFARCTION the Right Ventricle.

- You must do a RIGHT-SIDED ECG to see if RV
Ml is present.

- Do NOT give any Inferior Wall STEMI patient
NITRATES or DIURETICS until RV Ml has
been RULED OUT.

- POSTERIOR WALL INFARCTION - POSTERIOR WALL MI presents on the 12
Lead ECG as ST DEPRESSION in Leads V1 -
V3.

- POSTERIOR WALL Ml is NOT PRESENT
ONTHISECG
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Ml with HYPOTENSION ? ?

If this patient becomes

HYPOTENSIVE

NO

YES NO

POSTERIOR [ LATERAL
INVOLVEMENT ?

YES - INOTROPES

NO
- CONSIDER ET
v = FLUID CHALLENGE INTUBATION
* INOTROPES - CONSIDER
FLUIDS ! | | = CONSIDER LA.B.P LAB.P.
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N\

PROXIMAL
OCCLUSION of the
RIGHT CORONARY

T ARTERY.

o
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RIGHT DOMINANT

POSTERIOR

75 - 80 % VIEW

POPULATION
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LEFT DOMINANT

10-15 %
POPULATION

POSTERIOR
VIEW

F CASE STUDY 8

42 yio MALE arrived via EMS, cfo "HEAVY CHEST PRESSURE," SHORTMNESS of BREATH X 40 min
He has experienced V-FIB and been DEFIBRILLATED multiple times

RISK FACTOR PROFILE:

&~ CIGARETTE SMOKER
& HYPERTENSION
& HbEGH LDL CHOLESTERCL

bl T iy Patient Is alert & orlented x4, BNXIOUS, with COOL, PALE, DIAPHORETIC
SKIN, CADNAUSEA. and is VOBITING. LUNG SOUNDS: COARSE CRACKLES. BASES, bilaterally

VITAL SIGNS: J-TSra T T SR B © E i) SA02: 92% on 15 LPM 02

[P TRoPOMIN: < 04

9/3/2018
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BE  imaies o T EVALUATE EXG for indicatoes of ACS
...... - -5T SEGMENT ELEVATION | DEFRESSION
e 4 o -HYFERACUTE T WIVES

-COMVEX 3T SEGMENTS
OTHER 8T SEGRENT.! TWAVE ABNCGRMALITIES

ST U S - —_— - = ' R 3
i w7 i r1| | Y |
¥ | |
1 |
B WY G . e — ¥ I j I 1
1 i A1 il | I
| f
A i | ol o n kb 4 2 ! ¥
m _T T rl'.l- f / Y ¥ "k"

ROTE LEADS WITH 5T OEPAESSIN:

BREATHING:
PULSE:

(WHAT I3 THE “CULPRIT ARTERY" = H mpphesbis 7

LEET AMY CRITICAL STRIBITLURES COMPROMISED: LIST ANY FOTEMTIAL COMPLIGATIONE.

STATUS:
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ST SEGNERT_ELEVATON
ST HGMENT DEPRESSIN

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

DR . CL TEMA
|
| 7 i Ll
I G : S HE L L
FED by the RCA ( 75-80 % pop )

or the CIRCUMFLEX { 10-15 % )
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AT SEOMENT ELEWATIOM

AT ST EET LEADS V1 -V3 view the
POSTERIOR WALL

e T
L] [} e (M 1 LA
|
1

A o
I YH Wl [
¥ T sl Tl T W RS BT e M Rl e, ohiE
Vs Vool Bt “ RO TR BHVTHR
- . e T ER T TS —=—"T]
L ' ik e IMwm ey remihy A DL |
| T I w1 v
| ! | J |
n ] w1 ' IR | ye
1] L1 Lr v
[ HCA o € e CHRE LT L-ln_J/ﬁ.l-nlr*—-L--{w
= T L i ¥ = m A (1] v
1 I vy &y | l ‘ ‘

via RECIPROCAL CHANGES.
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HOW EKG WIEWS INDICATIVE CHAMGES
| EmameLE: |

AREA OF LIUTE [RFARCTION ANTERIOR SEFTAL

PRI, B
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PATENTS CHEST

HOW EKG WIEWS INDICATIVE CHAMGES
| EmameLE: |

AREA OF LIUTE [RFARCTION ANTERIOR SEFTAL

PRI, B

PATENTS CHEST

HOW EKG VIEWS RECIPROCAL CHAMGES

ABER OF ACUTE DHFARCTION POSTERIOR Wa'kiL

T R

ENG sees §-T DEPRESSION

BCs LR v

i

e b
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ST SEGNERT_ELEVATON
ST HGMENT DEPRESSIN

[l

JERAL,

RV

&
cast

V5-V6 VIEW THE LATERAL WALL

of the LEFT VENTRICLE

S~ EPINE
I i BEPER ], WATE I FanEa DT I M.H.HW
:Ill'ﬁ Vaml Rate [} AL SR BT
=Vi | Mu Al e
| 1Bms  erp ey Riked (B §
-5 i ‘ |
V4
vivz V3

www
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THE 12 LEAD ECG HAS TWO MAJOR BLIND SPOTS.. THE 18 LEAD ECG COVERS THE ENTIRE HEART..
CHEST LEADS V1- V6 CHEST LEADS V1-V6 ms VAR, VSR, V6R, and
WHAT EACH LEAD "SEES" WIAT EACH LoD SES° V7,V8, V9

V5 LATERALWALL |
V4 ANTERICR WALL
V3 ANTERIOR WALL
V2]

W1 ANTERC-SEPTAL

V4R RIGHT VENTRICLE
[ VSR RIGHT VENTRICLE
{VR RIGHT VENTRICLE
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HOW TO REPOSITION 6 CHEST LEADS to
To do 18 Lead ECG OBTAIM 3 RVENTRICLE and 3 POSTERIOR LEADS

INDICATIONS for 18 e s N
Lead ECG include: s ST

LEADS to this P
configuration, then il

|
- INFERIOR WALL MI P o e eoencn v

~ |paL

- ST Depression in
LEADS V1-V4
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Posterior wall STEMI — ST Elevation

V7 -V9

LEFT DOMINANT | CIRCUNFLEN |
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16-15% af POBULATION

EIPPLNT X5 - SF% & P LT FIRTENCILEN NSO ARES

T
CIROARAT
AETEAY

|LEFT AMTERIOH DESCENDING ARTERY |

"EXTREME ASGHT DOMNANTT BCH

P L B

BEFFTNE  FO-B0 % B TNV IFT FTRTANCOLAR NERDL SN

GINCURFLER |
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CASHE STUDY L

AT ELEWA TN P BT DEPRESS 0N
1, I, aVF, V5, VE |

B

BRECTER MAUNOSE  ACUTE INFERIOR - POSTERION - LATERAL MI

SUAPTCTED CULPRIT ARTERY" (] spplicasial
CLCLUSION of DOMINANT CIRCUMFLEX ARTERY

IMUEDIATE CONCERME FOR ALL ATEMI PATEENTS:

@ BE PRIFANLE T

" ATAY BEPERF

® COWGINES MEENE FOR ANTEPLATELET aed AHTECOADULATION THEWRAFY

Hi POSSIELE BEVERE LY =t
FUMF FAILURE

+ SRS ERADYCARDA | SRUS m—
ARREST

—+ HEART BLOCKS

BIGRIFICANT ANCUNT of TE FAFILLARY WUSCLE e

PAPILLARY MUSCL and MITRAL VALVE
MEEARTION i BABE of RGITATEN | 7 - 10 DAYSE |

CAFIDIAS | HEARY BLOCKS |

GRITECAL STAUGTURLY GOMPROWSEDR: POTENTIAL CSONFLICATIONE: FONHOLE CRITICAL IMTERVEN TROME:

NOTROPED AGENTS
U1 ENTUIA TN
AFP INSERTROM

ATROPME
TRAMECUTANEQUS FACHG
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CLICK HERE to download “A SHORT Course in LONG QT Syndrome,” a
focused excerpt from:

Elements of Sudden Cardiac
Death Prevention Programs

‘T downlgad pressntation in POF: viER: wwwECGTaining org, salecr: “Dawnisads - FOF
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http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf
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Brief, focused ECG excerpts
from the “19t Congress,
American College of Cardiology
Accreditation Services” national
conference, Miami, 2016..........

Prevalence
SADS Foundation Stats:

Each year in the United States, 350,000 Americans die

suddenly and unexpectedly due to cardiac arrhythmias.

Almost 4,000 of them are young people under age 35.
(CDC 2002)

In 30%—50% of sudden cardiac deaths, it is the first
clinically identified expression of heart disease
10-12% of Sudden Infant Death Syndrome (SIDS) cases
are due to Long QT Syndrome.

LQTS is now known to be 3 times more common in
the US than childhood leukemia.

1in 200,000 high school athletes in the US will die
suddenly, most without any prior symptoms—JAMA
1996; 276

138


http://circ.ahajournals.org/content/109/24/2930.full
http://circ.ahajournals.org/content/109/24/2930.full
http://circ.ahajournals.org/content/109/24/2930.full
http://circ.ahajournals.org/content/109/24/2930.full
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The SADS Conditions:

Hypertrophic Cardiomyopathy (HCM)

Long QT Syndrome (LQTS)
Short QT Syndrome (SQTS)

Brugada Syndrome (BrS)

e HCM:
* BrS:

Estimated SADS Prevalence
in US Population:

1/500 JAm Coll Cardiol. 2014;64
1/2,500 SADS Foundation
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http://www.heart.org/HEARTORG/Conditions/More/Cardiomyopathy/Hypertrophic-Cardiomyopathy_UCM_444317_Article.jsp
http://www.sads.org/What-is-SADS/Long-QT-Syndrome
http://circep.ahajournals.org/content/3/4/401.full
http://circep.ahajournals.org/content/5/3/606.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circep.ahajournals.org/content/5/2/425.full
http://circep.ahajournals.org/content/5/2/425.full
http://circep.ahajournals.org/content/5/2/425.full
https://www.marfan.org/about/marfan
http://www.ednf.org/learn-about-eds
http://www.ednf.org/learn-about-eds
http://www.ednf.org/learn-about-eds
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
https://ghr.nlm.nih.gov/condition/catecholaminergic-polymorphic-ventricular-tachycardia
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
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Prevalence Prevalence
Sudden Deaths in Young Competitive Athletes Adverse Drug Reactions: Torsades de Pointes
B Maron et al; AHA Circulation.2009; 119: 1085-1092 secondary to QT prolonging medications:

Analysis, causes of 1866 Deaths in the US, 1980 —2006:

* Occur in and out of hospital
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http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm110632.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm110632.htm
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Compared to sudden death from CAD, .
SADS mortality prevalence is low, &  Leave the detailed ECG

HOWEVER. ... diagnosis to the cardiologist.

* Nearly EVERY SADS death is a NEEDLESS TRAGEDY
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& Leave the detailed ECG

diagnosis to the cardiologist.

However every critical care nurse,
paramedic or other professional who
reads an ECG should be aware of some
important clues . . .

- VARIES BASED
ON HEART RATE
AND SEX

Q - T INTERVAL

9/3/2018
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DETERMINING Q-T INTER‘W&L LIMITS

| ', 'l - 1"' |-| j":-.. " 1'.1 .'-'"." '-‘!:l':‘.:.-j!

(2 Relatively accurate method to quickly identify
patients with abnormal QT Intervals.
- Applies to patients with normal heart rates
(60-100) and narrow QRS ( QRSd <120ms )

9/3/2018
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval

OK TOO LONG

DANGER!

9/3/2018

Determining the QT / QTc
Method 1 — 12 Lead ECG Report:

Standard 12 Lead ECG
printout . . .

7

Heart Rate = 83

QT Interval = 357

QTc = 420

/ Rate @3
FR 183

QRED B8

QT as7
= QTe 420

L

. Sinus ©m
- Borderlii
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22 ylo FEMALE r;:.:,; .-;:-:-'.- PENTION CANITRA SR A LT QTC Val u Es :

[ T e KT GlCT
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i W i i P 1
| |
|
I
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|
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WHEN THE “QUICK PEEK” METHOD for QT INTERAL EVALUATION IS
APPLIED TO THE ABOVE ECG, WHAT IS THE RESULT?
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Dysrhythmia Associated with Mortality, ECG Characteristics of TdP: The QRS
Triggered by LQTS: Torsades de Pointes Pattern of Torsades de Pointes
e e e B! 1 (= I I | B SEE BR SR R S resembles.....
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Etiology of Long QT Syndromes: PRO LO HG E D Q = T INTE RVAL

Congenital (14 known subtypes)
Genetic mutation results in abnormalities of cellular ion channels
Acquired

Drug Induced

Metabolic/electrolyte induced TH I N K:

Very low energy diets / anorexia

.CNS&Autonomicnervoussystemdisorders - CHECK K+ AND MAG ]_E‘\\'ELS
Miscellaneous - POSSIBILITY OF TORSADES

Coronary Artery Disease

Mitral Valve Prolapse
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QT Prolongation -- STAT Intervention:

<~ Avoidance of Meds that are known to prolong the QT
Interval. Click here for current list from
CREDIBLEMEDS.ORG

Commonly used QT prolonging meds include:

-Amiodarone -Ritalin

-Procainamide -Pseudophedrine

-Levaquin -Haloperidol

-Erythromycin -Thorazine

-Norpace -Propuicid

-Tequin -Iofran

-Benadryl -lihutilide and MANY more!

PATIENT 1: NORMAL

PATIENT 2: Genetic susceptibility; sensitivity to QT prolonging drugs:

EANMANKERIL ET Al

Padiari 1 Palisnl 7

aderng I_M\

Same QTprolonging drug

D
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https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
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ECG Indicators:
Hypertrophic Cardiomyopathy

* ECG may be normal

ECG Indicators:
Hypertrophic Cardiomyopathy

= DEEP, NARROW
"DAGGER-LIKE"
Q WAVES
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ECG Indicators: Hypertrophic Cardiomyopathy (HCM)
Hypertrophic Cardiomyopathy

T TTTRSTE

* ECG may be normal Hr'ﬂ'ﬂ“ bt
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http://sitebuilder.myregisteredsite.com/sitebuilder/f_edit_page.html
http://sitebuilder.myregisteredsite.com/sitebuilder/f_edit_page.html
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ECG Indicators:
Brugada Syndrome

BRUGADA SYNDROME

151



9/3/2018

15 THERE ANYTHING LI oyt MM | Reddatinte NOTE, GONPUTER
B Dl o i L R ABNORMAL WITH THIS EKG 7 o . P vt 1T vkl IMTERFRETATION !
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MECHANISM OF PHASE 2 RE-ENTRY IN BRUGADA SYNDROME

PATTERNS of S-T ELEVATION :
NORMAL ENDOCARDIAL  ALTERED (SHORTENED) ACTION

ACTION POTENTIAL FOTENTIAL OF EPICARDIAL CELLS

e || ")
N e

SHAPED S-T SEGMENT
IN V1, V2, and some-
times also in V3 . . .

THINK - -

&\"" BRUGADA SYNDROME “n‘i
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Brugada / Long QT Syndromes cause:

:.'_i_ll-'.'.ﬁ.!-.'l:l._ EEE

0 AR e FROLSREME ARISRINTNE ar F0 TR
T EAEREE Wi TERSLEES ar PR FWRERTE T 108
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ECG abnormality diagnostic or suspected of Brugada syndrome. 'nn“m s“'nnli
n Al sHaete sl
(08 ]j - SEVERAL VARIATIONS of this [ =
i i | : disorder are known to exist. | = .
i i Z b A P - CONCEALED and NON- |8 f \/ﬂ!&/
B o= [/ =tH J“‘-.;,_h [ CONCEALED. R -
b i il i R - The NON-CONCEALED version | 4
L HAS THE V1-V3 abnormality |
Typet: Tyuet Fia VISIBLE at all times.
EF‘;;I‘;:; ;“I“iﬂ’;‘:: type f:"f::;:::t*“"-’ - The CONCEALED version - pt. has a NORMAL
elevation elevation elevation” EKG at most times - a DRUG STUDY, an EP
B ity e Cre Ayt STUDY, and/or GENETIC TESTING must be
Ha o et s 1 A done to rule out or confirm diagnosis.
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Arrhythmogenic Right Ventricular Dysplasia

* A genetically acquired myocardial disease associated with
paroxysmal ventricular arrhythmias and sudden cardiac death.

* Characterized pathologically by fibro-fatty replacement of the
right ventricular myocardium.

* The second most common cause of sudden cardiac death in
young people (after HOCM), causing up to 20% of sudden cardiac
deaths in patients < 35 yrs of age.

* Typically inherited as an autosomal dominant trait, with variable
penetrance and expression (there is an autosomal recessive form
calledNaxos Disease, which is associated with woolly hair and
skin changes).

* More common in men than women (3:1) and in people of Italian or
Greek descent.

* Estimated to affect approximately 1 in 5,000 people overall.

From: 2014 ACC/AHA Guideline on Perioperative Cardiovascular Evaluation and
Management of Patients Undergoing Noncardiac Surgery: A Report of the American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines

Arrhythmogenic Right Ventricular (RV) Cardiomyopathy
and/or Dysplasia:

In 1 autopsy study examining a series of 200 cases of sudden
death associated with arrhythmogenic RV cardiomyopathy and/or
dysplasia, death occurred in 9.5% of cases during the
perioperative period. This emphasizes the importance of close
perioperative

evaluation and monitoring of these patients for

ventricular arrhythmia. Most of these patients require

cardiac electrophysiologist involvement and consideration for an
implantable cardioverter-defibrillator (ICD) for long-term
management.
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1502077
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ARVD - 12 Lead ECG Indicators ARVD ECG 1

EPSILON WAVES L— s e e . eV

s

1. “Incomplete RBBB” Pattern 4. Epsilon’s waves
2. V1,V2 Rs pattern
3. Inverted T waves, symmetrical, - Global
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ARVD ECG 2

Al

| kv."’\'_ il ,a—*x—fﬂ_—a-|n i, ,—-M]»\,—L\,E.ﬁ._m[,_.m.ﬁ!

1. “Incomplete RBBB” Pattern
2. V1,V2 Rs pattern
3. Inverted T waves, symmetrical, - Global

4. Epsilon’s waves
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http://www.wikidoc.org/index.php/File:Arrhythmogenic_right_ventricular_dysplasia.jpg

9/3/2018

ARVD INDUCED VT
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CLICK HERE to download “A SHORT Course in LONG QT Syndrome,” a
focused excerpt from:

Elements of Sudden Cardiac
Death Prevention Programs

'ﬁd‘mmrmh POF: vish: www.ECGmalning org  solec: “Dawnloads - FOF

9/3/2018

Evidence Based Reference Sources

2016 ACC Interassociation Consensus Statement
on Cardiovascular Care of College Student-Athletes

2014 AHA/ACC Scientific Statement: Assessment of the
12-Lead ECG as a Screening Test for Detection of Cardiovascular Disease
in Healthy General Populations of Young People (12—-25 Years of Age)

AHA/ACCF/HRS Recommendations for the Standardization and
Interpretation of the Electrocardiogram: Part IV: The ST Segment, T
and U Waves, and the QT Interval : _Circulation 2009 119: e241-e250

AHA Circulation: Inherited Arrhythmias; Basic Science for Clinicians
AHA ACC Scientific Statement Prevention of Torsade de Pointes in
Hospital Settings

AHA ACC QTc Behavior During Exercise and Genetic Testing for the
Long-QT Syndrome

Pharmacology Review: Drug Induced Long QT Syndromes
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Evidence Based Reference Sources, cont’ Other Reference Sources:

* HRS/EHRA/APHRS Expert Consensus Statement on the Diagnosis and
Management of Patients with Inherited Primary Arrhythmia
Syndromes

* Genetic Determinants of Sudden Cardiac Death: AHA

www.JACC.org

http://circ.ahajournals.org/

Circulation.2008; 118: 1854-1863
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