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Your patient complains of
CHEST PAIN

The Instant you see the patient, you assess for:

I Cardiac Arrest
I Shock




SHOCK ASSESSMENT

SHOCK =

INADEQUTE TISSUE
PERFUSION

SECONDS

-STARTS THE INSTANT YOU SEE
PATIENT

- ENDS WHEN YOU REACH THE
PATIENT'S SIDE



ANXIOUS AWAKE
RESTLESS ALERT &
LETHARGIC ORIENTED
UNCONSCIOUS

PALE / ASHEN NORMAL HUE
CYANOTIC WARM
COOL DRY
DIAPHORETIC

TACHYPNEA NORMAL
WEAK / THREADY STRONG
TOO FAST or SLOW

. Y= A




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




[ 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!




=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 unstable angina

1. SYMPTOMS START . SYMPTOMS MAY START
DURING PHYSICAL AT ANY TIME, EVEN
EXERTION. DURING REST

2. SYMPTOMS ARE . SYMPTOMS ARE NEW,
"PREDICTABLE" DIFFERENT, or WORSE

THAN PREVIOUS EPISODES

BEWARE of the patient with
Al NTERMI TTENT CHE SW P/




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!
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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




The 12 Lead ECG to Rule out AC.

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.

2. SYMPTOMS ARE
"PREDICTABLE"

SYMPTOMS START

DURING PHYSICAL “s

EXERTION.

. 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
Ga®&YyR2O0F NRAIFf aLé¢ & o

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




Non-STEMI (NSTEMI)

NonST Segment Elevation Myocardial Infarctior
Ga®&yR20 NRAIFf aLé¢ & o

The 12 Lead ECG may show:

- ST Depression

- Other ST Segment changes

- Inverted T wave

- THE ECG MAY BE TOTALLY NORMAL

TROPONIN is ABNORMALLY ELEVATED !




Non-STEMI (NSTEMI)

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

¢CKAa Aa | atl NODAFf 2| ff

cells are dying, and the Troponin becomes

o P Ve Pa A Ve

RSGSOGFotS Ay GKS LI dA

L adzr ffte af Saa aSOSNDBE
needs blood thinners and to get to tloath
lab In 2448 hours.

g
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STEMI

A ST Segment Elevation Myocardial Infarction.

ST Segment Elevation is
noted over zone of
infarction.




STEMI

ST Segment Elevation Myocardial Infarction.
OadTdzfi ff G KAOlYySaazée ¢ 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 rapidly develop.




Ischemia and Infarction = Acute
Coronary Syndrome

The conditions associated with Acute Coronary
Syndrome (ACS) include:

A Unstable Angind@schemia)

A NonST Segment Elevation Myocardial
Infarction (NSTEMI)infarction)

A ST Segment Elevation Myocardial Infarction
(STEMI)Infarction)




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




Q: Teevaluate the patient for iIschemia
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| OFf




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, ST Segments and 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

® & POUKS GFEF O f A
when there Is no detectable electrical
activity . . .




The Isoelectridine -

AU Q

'Nér-ﬁ'é: ‘ 12¥Lééd1 S
D:
Patient !D

Inc:dent ID:

| 112:44:29
QRS 0.082s
0.360s/0.454s
49° -19° 64°

PR 0.138s.
QT/QTe:

P-QRS-T Axes:
I IaVR |

I

I | w8 L
[aVL |
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* Normal sinus rhythm | |
» Moderate voltage criteria for LVH may be normal varlant

V4 Z |V4Z

e PR

r . .|v5; i

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 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




ECG Indicators of
ABNORMAL PERFUSION
(possible iIschemia / infarction)
In Patients with
Normal Width QRS Complexes
(QRS duration < 12hs)




PATTERNS of ACS & I1scHEMIA

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

FLAT or CONVEX
J-T APEX
SEGMENT

HYPER-ACUTE
T WAVE

S-T SEGMENT
ELEVATION at
J POINT

DEPRESSED J pt.

DOWNSLOPING ST
and INVERTED T

ACUTE mi
EARLY PHASE

ACUTE mi
EARLY PHASE

ACUTE mi

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




- MYOCARDITIS
INVERTED - ELECTROLYTE IMBAL.

T WAVE

SHARP S-T - ACUTE MI (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
OPPOSITE THAT
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




"J POINT plus 40 ms™
—— shows ST ELEVATION > 1mm
INFARCTION -

EARLY PHASE
PATTERN

0
» A ART A () ATIO
005 R O
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.




30 yr . ) Vent., rote 80 BPM =#HUNEDITED COPY — REPORT IS COMPUTER GENERATED ONLY, WITHOUT
Male Caucasian PR interval 154 ms PHYSICIAN INTERPRETATION

QRS duration TR s ] {1 [T T E
Room:AQ QTIqQTe SGO0/438  ms It:::-jr:ﬂ ?:.JI.’“EI:T rhythm

Loc:3 Ciption:23 P-R-T axes 51 =24 38 _ ;
No previous ECGs available

Technician: W Ruppert

Referred by: Confirmed By
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CASE STUDY: 56 y/o male with INTERMITTENT
"CHEST HEAVINESS" . . ..

TREATMENT PLAN: EMERGENCY CORONARY ARTERY
BYPASS SURGERY (4 VESSEL )



ECG Patterns associated with
a9l w[, t1lI!1 {9

A JT Apex abnormalities
A Dynamic ST Wave
Changes on Serial ECGs




Seven [ rs Raglona
Dept: 2 =

Room er

SINUS RHTTHM A e . . normal P axis, V-rate 50- B9
COHSIDER ANTEROSEPTAL INFARCT . . . g >»30m8, V1 V2
BORDERLINE REFOLARIEATION ABMOFRMALITY. . i ata i .87 dep & abnormal T
BASELINE WANDER IN LEAD(S) V1, v2

RIVERT i3 _.._'._I s
RIVERS REG '|_hI MED CTR

Unoconfirmed Diagnosis

Limks | 10 v Chest | F BO= O.158-100 ‘B2




3. Dynmamic ST-T Wave Changes In
Serial ECGs. Recorded at SRRMC

1StECG 2" ECG 1StECG 2" ECG







PATTERNS of ACS & I1scHEMIA

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

FLAT or CONVEX
J-T APEX
SEGMENT

HYPER-ACUTE
T WAVE

S-T SEGMENT
ELEVATION at
J POINT

DEPRESSED J pt.

DOWNSLOPING ST
and INVERTED T

ACUTE mi
EARLY PHASE

ACUTE mi
EARLY PHASE

ACUTE mi

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




T waves should not be HYPERACL




HYPERACUTE T Waves may indic

AH

g
AH

A Early phase Acute Ml

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

yperkalemia(seen
obally across ECG)

ypertrophy




NORMAL

ECG waveforms obtained just befolg/jperacutg and just after
OYV2NXIf0 0KS ONRUGAOLFE o0t2011F
Proximal Left Anterior Descending (LAD) artery.



Helpful Clue: HypeAcute T Waves

A GLOBAL Hypercute T Wavesin leads
viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA




1: 23-Nov- REGIONAL MEDICAL CENTER

Hbyears Vent. rate 57 bpm Sinog bradyc

Female  yaucasion PR interval 150 ms Poggible Lelt atrnal enlargement
QGRS duration 102 ma Borderline ECG

Raam: QT/QTe 47274389 ms
"R-Taxes 76 70 38 K+ = 6.7

Techmician:
Test ind:

Uneonlirmed

a:.“ln.] JLE:_l:l. T EHETE =
TR 21k i FE R

R I
+ bR A
...l....:"

i
-|u|I' I




Helpful Clue: HypeAcute T Waves

A GLOBAL Hypeacute T Wavesin leads
viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA

A Hyperacute T Wave noted in ONE ARTERIA
DISTRIBUTIOMNANterior / Lateral / Inferior )
favors TRANSMURAL ISCHEMIA / Early Pha:
Acute Ml
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CHIEF COMPLAINT and SIGNIFICANT HISTORY:

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

Pain level varies, not effected by position, movement or deep inspiration. No
associated symptoms.

N ea o g (o] ][RR NONE. CHOLESTEROL UNKNOWN.

A CI IV Patient is supine on exam table, CAO x 4, anxious, restless,

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, $2, no rubs,
murmurs, gallops

VA \ARi(el (ol BP 136/88 P90 R20 SAO2 98%

pjilelioln) (ogmy o] (cl 1st TROPONIN | - ultra: <0.07




Vent. rate
PR interval
QRS duration

QT/QTc
P-R-T axes

BPM

|64 ms
90 ms
ms

Normal sinus rhythm
Normal ECG
No previous ECGs available

<—— NOTE COMPUTER INTERPRETATION




CORONARY ARTERIAL DISTRIBUTIONS:

| aVR u

30 yr Vent. rate 88 BPM MNormal sinus rhythm
Male Black PR interval 164 ms Normal ECG V1 - V4 = LEFT ANTERIOR DESCENDING {LAD)
Room: ER 3.?.}‘2;['.';*‘”"" — _J'E’ i No previous ECGs available I, AVL = DIAGONAL (DIAG) off the LAD or
- o )
L Optiin: PoRT axes 6l 62 53 HIGHLIGHTED AREAS = OBTUSE MARGINAL (OM) off CIRCUMFLEX (CX)
HYPERACUTE T WAVES V5, V6 = CIRCUMFLEX
i, i, AVF = RIGHT CORONARY ARTERY or CX
_ LATERAL - ANTERIOR WALL ANTERIOR - SEPTAL WALL ANTERIOR WALL
| l
| P _«\_J' ] g -'I."'-"-"\. K_,,L.r’ f/\_ b 1 |
- 241 At a : :
I

F‘t ”"1(\“ ““'KL iR

INFERIOR WALL LATERAL - ANTERIOR WALL

:?W,AAJ\JL&«,}LJ

e tee e A U

aVL

ANTERIOR - SEPTAL WALL

/’F‘Lﬂ/\ Lw/ﬂ
LI | |

S

2

LATERAL WALL

‘uhf e |IL/L’MI

V5

1f/n\-_._ﬂ1|L

INFERIOR WALL

e

aV

INFERIOR WALL

TI—-'JL'”—"JF’J\“JF’F“ JJILf

11

ANTERIOR WALL

MLJJ/ ﬂ'"u_\ﬂ/Lﬂ,

LATERAL WALL
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Cath Lab findings:




Dynamic SAT Wave Changes:

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




Dynamic SAT Wave Changes:

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

A When changes to J Points,-SEgments
and/or T waves are NOTED, consider
EVOLVING MYOCARDIAL ISCHEMIA and/or
EARLY PHASE MI, until proven otherwise.




46 year old male

AOESNIA2Y I f ReaLlysS!
A Intermittent chest pressure X last 3 hours.
Currently pain free.

Nam e: ECG #1 12-Lead 2 HR 62 bpm | * Abnormal ECG ““Unconfirmed™ | early transitionor posterior infarct
D 7-59 am ?ﬁ Aug B7 01:53: 25 | * Bormal 5inus rhythm
atient 1D - PRE 14ds G5 @, 108s | * Minimal voltage criteria for LV, may
ncident Ur/dle 0. 4843/8.418s | be normal variant
ge * Sex: M| P-ORS-T Axes &2 -28" 11" | » Increased R/S ratio in V1, consider
3R I V4
I |2

1 f avF V3




46 year oldnale: ECG 1

Al KSa 0 LINB A& adzNB
scale. 9/ D 200l AYyS

ae YL 2Z2Yac¢é

Name: ECG #2 12-Lead
10 | 28 Aug 87
patient 1p;  8:08 am |PR0. 1443
|nc1dent {QT/QT¢e
Age: 46 Sea- M | P-ORS-T Axes
b | ¥R
! | |-'!:1'|

[11] | aVf

(1.8  B5-48Hz 25mim/sec

Y

HR 66 bpm | * Abnormal ECG “"Unconfirmed™

Ad:88:31) * Hormal sinus rithm

0SB, 965 | * Minimal vol tage criteria for LY, may
B.3985/8. 4175 | benormal variant

08" -20° -31° | » Increased /S ratio in V1, consider
Vi
fum
1YL
liii'.:-

HCER RESCUE

K—lOa

4

| early transition or posterior infare

NX

R dzS




sements
have

in Lead
]

ECG# 12-Lead2

; o g7 B1:58:25 |+ ormal sinus rythen
7:59 am ARG, Ty 065 5. 108s | » Mimimal voltage it ia for LW, may
il F1 {8 0. 4045/ 4189 | be normal variant
s M| P-ORS-T Axes -
m

e S e —— i

L f |

,q,__.-J..___.-.q.-r"‘___,__,__h

Name:

Patient 1D:

Incident:
i

HR62 bpm |* Abnormal ECG ““Unconfirmed™® | early transition or pasterior infarct

|
%('_"“*-"w-—-""'-._—ar-‘*-"""HL

ECG#2 ' 1A 66 bpm | * Abnormal ECS “Unconfirmed™ | early transition or poster ior infart
8 88: 33| * Normal 1nus rhy th

8:08 am , (RS 8. 8985 | *Minimal voltage criteria for LVH, may

§.308s/0.417¢ | benornal var jant

52" - privresa S Tt T e

I

Ll

-

T waves

have gained
amplitude in
Leads V1-V5

/




759&m 8:08 am
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V1
——— ﬁ2.5mm
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ﬁ&ﬂmm

4.0 mm




SFSegment Depression

7:59 am 8:08 am




Cath Lab Angiography:

[ Proximal sub-
totally occluded
Left Anterior
Descending
Artery (LAD)




PATTERNS of ACS & I1scHEMIA

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

FLAT or CONVEX
J-T APEX
SEGMENT

HYPER-ACUTE
T WAVE

S-T SEGMENT
ELEVATION at
J POINT

DEPRESSED J pt.

DOWNSLOPING ST
and INVERTED T

ACUTE mi
EARLY PHASE

ACUTE mi
EARLY PHASE

ACUTE mi

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




ECG CRITERIA for DIAGNOSIS of STEMI:
(ST ELEVATION @ J POINT)

*LEADS V2 and V3

MALES AGE 40 andup-- 2.0 mm
(MALES LESS THAN48- 2.5 mm)
FEMALES

ALL OTHER LEADS1.0 mm or more,

In TWO or more
CONTIGUOUS LEADS

* P.RautaharjuS 0  $tdndardigation and Interpretation

of the ECG ¢ W [/ HNn-ADTOpoLDLZ2 Pm




S-T SEGMENTS ELEVATE WITHIN SECONDS OF CORONARY
ARTERY OCCLUSION:

: .n
G LI Ux_mr\./*;__, ‘Jwﬂw

IN THIS CASE, a normal response to balloon occlusion of the
RIGHT CORONARY ARTERY during PTCA in the CARDIAC CATH LAB

3 COMMON PATTERNS of
ST SEGMENT ELEVATION
From ACUTE MI:

DOWNSLOPING FLAT UPSLOPING
S-T SEGMENT S-T SEGMENT S-T SEGMENT




STSEGMENT ELEVATION in ACUTE Mi:
- of total arterial ocelusion in

The following samples are from patients with ACUTE MI, as confirmed by discovery
the Cardiac Cath Lah:

"TOOMBSTONE" | "FIREMAN'S HAT"
PATFERN PATTERN

V5. ANTERIOR | V4.ANTERIOR aVL-ANTERIOR | V2-ANTERIOR| V3. ANTERIOR
LATERAL MI LATERAL MI LATERAL MI LATERAL MI LATERAL MI
"FIREMAN'S HAT"

|, | PATTERN

-

V4- ANTERIOR Va- ANTERIOR V5-ANTERIOR II - INFERIOR aVF- INFERIOR
POSTERIOR MI | POSTERIOR MI

LATERAL MI LATERAL MI LATERAL MI

f
i il 1—‘\"‘--“..;

III-INFERIOR III-INFERIOR II- INFERIOR
MI POSTERIOR MI

III-INFERIOR IIT-INFERIOR
MI POSTERIOR MI MI




Reciprocal 9 Segment Depressionay or
may notbe present during AMI.

The presence of-$ Depression on an EKG
which exhibits significant-$ elevation Is a
fairly reliable indicator that AMI Is the
diagnosis.

However thelack of Reciprocal-$
DepressiorDOES NOT rule out AMI.



PHASE 1: RULE OUT LIFE-THREATENING CONDITIONS
3 |
PHASE 2: RULE OUT ACUTE CORONARY SYNDROME

PERFORM RAPID, TARGETED ASSESSMENT.
AUSCULTATE LUNG and HEART SOUNDS.
DOES PATIENT COMPLAIN OF:

* TYPICAL ACS SYMPFTOMS 7

* ATYPICAL ACS SYMPTOMS 7

OBTAIN and EVALUATE
42 LEAD ECG

5T
Depression
andor T
WAVE
inversion:
OBTAIN 18
LEAD ECG -

IMPLEMENT
INSTITUTIOMNAL
ACUTE Mil
PROTOCOLS

PERFORM CARDIAC CATHETERIZATION.
PROVIDE REVASCULARIZATION { PTCA /
STENT / CABG ) AS NEEDED.

PHASE 3: RULE OUT OTHER LETHAL CARDIAC and
NON-CARDIAC CONDITIONS.



ACUTE MI

COMPLICATIONS TO ANTICIPATE
FOR ALL MI PATIENTS:

é° LETHAL DYSRHYTHMIAS

CARDIAC ARREST

%
i FAILURE OF STRUCTURE(S)
SERVED BY THE BLOCKED ARTERY



INTERPRET THE EKG, THEN:

IDENTIFY THE AREA OF THE
HEART WITH A PROBLEM...

RECALL THE ARTERY WHICH
SERVES THAT REGION. ..

RECALL OTHER STRUCTURES
SERVED BY THAT ARTERY...

ANTICIPATE FAILURE OF
THOSE STRUCTURES. ..




T :. :. e I . - Sl M‘* :
NOWHERE NEW ME XI CO,




STEMI CAS.
STUDIES



STEMI Case Studies,
SEOS NLILALe&INE
ECG Interpretation in ACS
with Case Studies from

the Cardiac Cath Ldke



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
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

72 ylo male, c/o CHEST "HEAVINESS," started 20 minutes before calling 911. Pain is "8" on 1-10
scale, also c/o mild shortness of breath. Has had same pain "intermittently” x 2 weeks.

RISK FACTOR PROFILE:

FAMILY HISTORY - father died of Ml at age 77

FORMER CIGARETTE SMOKER - smoked for 30 year - quit 27 years ago
DIABETES - oral meds and diet controlled

HIGH CHOLESTEROL - controlled with STATIN meds

AGE: OVER 65

V€S (o9 A S O\ BB Patient calm, alert, oriented X 4, skin cool, dry, pale.
No JVD, Lungs clear bilaterally. Heart sounds normal S1,S2. No peripheral edema.

VAL el BP: 100/64, P: 75, R: 20, SAO2: 94%
(WN-EH FIRST TROPONIN: 6.4

%

b {ALN { S {4 > 4
TR T r [ T




T2yr Venl. rate 75 BPM @ EVALUATE EKG for indicators of ACS:

- a gs'ﬂll.l;liﬂn ]g E - 5T SEGMENT ELEVATION / DEPRESSION
QT/QTe 182/426 ms - HYPERACUTE T WAVES
Loe:3 Option:23 P-R-T axes 72 13 83 - CONVEX ST SEGMENTS

- OTHER ST SEGMENT / T WAVE ABNORMALITIES




T2 yr Venl. rate 75 BPM MNormal sinus rhythm

Male Caucasian PR interval 162 ms Anteroseptal infarct , possibly acute
QRS duration 98 ms EEE EE tE*ths ﬁCUTPEMI E* % k% 5 ST SEGMENT ELEVATION
QT/QTe 382426 ms




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




T2 yr Vent. rate

Male Caucasian PR interval
QRS duration
QTIQTe

Loe: Option:2 P-R-T axes

L - ANTERIO

Normal sinus rhythm

Anteroseptal infarct , possibly acute

£xk k% 25 k% % ."\CUI‘E MI ** #% % +%
Abnormal ECG

ANTERIOR - SEPTAL

ANTERIOR - SEPTAL
LaD

Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

ANTERIOR
CHEST V1iV2 V3 v4

WALL

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

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2906 JOHNS-HOPHK

38Yrs Vent. Rate: 68 NORMAL 9INUS RHYTHM
MALE P-RInt: 160 ms Normal ENG
QRS: 100 ms Very Healfthy Athletic EKG !

[ST SEGMENT ELEVATION |




T2 yr Vent. rate 5 Normal sinus rhythm

Male Caucasian PR interval ; Anteroseptal infarct , possibly acute
8??@{3[&!}]“00 3 2% £ %% ¥% % ACTITE M[ ** #+ #+ #»
Loc: Option:2 P-R—T axes G 4 Abnormal ECG

LATERAL - ANTERIOR ANTERIOR - SEPTAL

DIAG. (LAD) or OM (CIRC).

LATERAL - ANTERIOR

INFERIOR

Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

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

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2906 JOHNS-HOPH
Vent. Rate: 68 NORMAL SINUS RHYTHM
P-RInt:  160ms  NormalEKG
QRS: 100ms  Very Healfhy Athletic EKG !

ANTERIOR
CHEST V1iV2 V3 v4

WALL

[ST SEGMENT ELEVATION |

ANTERIOR

OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW




OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

AV NODE \ cn ——
. = ._____._.-~—- — ) 3 e £ C|RUHFLEx
-~ ' 9 ARTERY

LEFT
ANTERIOR
DESCENDING

ARTERY

AREA OF INFARCT
ANTERIOR VIEW




A
BLOCKAGE
OF THE

LAD -

CAN RESULT IN .
LV PUMP FAILURE .. ®° CARDIOGENIC SHOCK £

& PULMONARY EDEMA £







LEFT ANTERIOR DESCENDING
ARTERY ( LAD)

- ANTERIOR WALL OF LEFT
VENTRICLE

- SEPTUM, ANTERIOR 2/3

- ANTERIOR-MEDIAL PAPILLARY
MUSCLE



ANTICIPATED COMPLICATIONS of2&AHERIQRLL STEMI
& POSSIBLE INDICATED INTERVENTIONS

-CARDIAC ARREST

BCLS / ACLS

-CARDIAC DYSRHYTHMIAS (VT

IACFE)S artiarrhythmics

-PUMP FAILURE with
CARDIOGENIC SHOCK

INOTROPE THERAPY:
-DOPAMINE / DOBUTAMINE /
LEVOPHED

-INTRAORTIC BALLOON PUN
(use caution with fluid challenge
due to PULMONARY EDEMA)

-PULMONARY EDEMA

-CPAP

-ET INTUBATION

(use caution wdleureticdue to
pump failure and hypotension)

-3rd DEGREE HEART BNOCTK
RESPONSIVE TO ATROPINE

TRANSCUTANEOUS or
TRANSVENOUS PACING




POST PTCA/STENT TO MID LAD

MID - LAD 100%
OCCLUDED

RAO CRANIAL VIEW

ANTERIOR
WALL
AKINESIS

Ofa Aes=SAAT.T mnt? Sy Ama= 0148 mmd Ejwet Frag = 42°
Qia Veduma = 37 4 o Sys Valume = TB1.7 ge ___,_.a-r-“’ Straks Vedime= 134 8 2o




V CASE STUDY 2:

46 y/o Female walks into ED TRIAGE, with chief complaint of EPIGASTRIC PAIN, NAUSEA
and WEAKNESS. Symptoms have been intermittent for last two days. She was awakened early

this morning with the above symptoms, which are now PERSISTENT.

RISK FACTOR PROFILE:

&* FAMILY HISTORY - father died of CAD, older brother had CABG, age 39
" DIABETES - diet controlled
&" HYPERTENSION

b gsior A ¢\ ' Pt. CAOx4, anxious, SKIN cold, clammy, diaphoretic. No JVD.
Lungs: clear, bilaterally. Heart Sounds: Normal $1, S2.

Ayl b BP: 168/98, P: 110, R: 24, SAO2: 97% on 02 4 LPM via nasal canula

(W.3=EH  TROPONIN uitra = 2.8




46 wr
Female

Room:ER

109
132
82

BPFM
s
ms

s
~17

Venl. rule

PR imterval
QRS duration
QTIQTe 3460465
P=R=T axes G 11

o EVALUATE EKG for indicators of ACS

- ST SEGMENT ELEVATIONM / DEPRESSION
HYPERACUTE T WAVES

- CONVEX ST SEGMENTS
OTHER ST SEGMENT / T WAVE ABNORMALITIES

e
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STUDY QUESTIONS:
ELEVATION:

CASE
NOTE LEADS WITH ST

Ve

I JLJ

ﬂ 1]

|

|

|

T

1

|NOTE LEADS WITH ST DEPRESSION:

WHAT IS THE SUSPECTED DIAGNOSIS ?

WHAT IS THE "CULPRIT ARTERY" -- if applicable ?

LIST ANY CRITICAL STRUCTURES COMPROMISED:

LIST ANY POTENTIAL COMPLICATIONS:




46 yr Vent. rale 109 BPM Sinus tachycardia
Female glftgn:ﬂ;";:n 1;; s Left ventricular hypertrophy with repolarization abnormality

) ation 2 ms someider1atral Talaey o s
Room:ER QT/OTe 246/465 s 5T elevation consider lateral injury or acute infarct

T dodoh #v2 5% +2 4%+ ACUTE MI *% ¥ #% w ST SEGMENT DEPRESSION

ST SEGMENT ELEVATION

LATERAL - ANTERIOR ' ANTERIOR - SEPTAL lH'I'EH!ﬂl

B I i-’x.,-*«:r‘l i)
FETT

LATERAL - ANTERIOR ANTERIOR - SEPTAL




LEADS | and aVL view the ANTERIOR-LATERAL JUNCTION




OCCLUSION of DIAGONAL ARTERY

LEFT MAIN CORONARY ARTERY

AV E

i IL'[;\\

ANTERIOR VIEW

OCCLUSION of RAMUS ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

ARTERY

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ARTERY

ANTERIOR VIEW

' \ ARTERY

- CIRUMFLEX
ARTERY

DIAGONAL

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ARTERY

OCCLUSION of OBTUSE MARGINAL ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

1st OBTUSE
MARGIMNAL
ARTERY

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ARTERY

ANTERIOR VIEW



CASE PROGRESSION: As the patient was being prepared for transport to
the Cardiac Cath Lab, she experienced an episode of Ventricular Fibrillation.

FIRST

POST PTCA-
STENTING of
1st DIAGNONAL
ARTERY




ST EL ST DEPRESSION:

I, 1ll, aVF, V3 - V5

SUSPECTED DIAGNOSIS: ACUTE LATERAL WALL M.L

SUSPECTED "CULPRIT ARTERY" (if applicable):
USUALLY ONE OF THE SMALLER SIDE-BRANCH ARTERIES:

1. DIAGONAL ARTERY. (This i1s a side-branch artery off of the LEFT ANTERIOR DESCENDING (LAD) artery.
2. OBTUSE MARGINAL ARTERY. (This is a side-branch artery off of the CIRCUMFLEX artery)
3. RAMUS ARTERY

IMMEDIATE CONCERNS FOR ALL STEMI PATIENTS:

® BE PREPARED TO MANAGE SUDDEN CARDIAC ARREST (PRIMARY V-FIB/V-TACH, BRADYCARDIAS | HEART BLOCKS )
® STAT REPERFUSION THERAPY: THROMBOLYTICS wvs. CARDIAC CATHETERIZATION and PCI
® CONSIDER MEEDS FOR ANTI-PLATELET and ANTI-COAGULATION THERAPY

CRITICAL STRUCTURES COMPROMISED: POTENTIAL COMPLICATIONS: POSSIBLE CRITICAL INTERVENTIONS:

é*“ 1530% of the LV P> POSSIBLE MODERATE  =——=tp INOTROPIC AGENTS
MUSCLE MASS LV PUMP FAILURE ET INTUBATION
|LA.B.P. INSERTION




- L

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

29 ylo male presents to the ER c/o "HEAVY CHEST PRESSURE" x 30 minutes. The patient states
he was playing football with friends after eating a large meal. Pt. also c/o nausea. Denies DIB.

RISK FACTOR PROFILE:

é* FAMILY HISTORY - father died of M age 46
& CURRENT CIGARETTE SMOKER

&~ "MILD" HYPERTENSION - untreated

[ CHOLESTEROL - unknown - "never had it checked."

£l (er Vg D OV HY Patient alert, oriented X 4, skin cool, dry, pale. Patient restless.
No JVD, Lungs clear bilaterally. Heart sounds normal S1, S2. No peripheral edema.

VA \epsel o BP: 104/78, P: 76, R: 20, SAO02: 96%
w41 H INITIAL CARDIAC MARKERS - NEGATIVE




29 yr Vent. rate 75 BPM &= EVALUATE the EKG for signs of ACS:
Male ‘Caucasian PR interval 176 ms - ST SEGMENT ELEVATION / DEPRESSION
QRS duration 90 ms - HYPERACUTE T WAVES
QT/QTc 362/404  ms - CONVEX / FLAT ST SEGMENTS

Loc:3 Gphan?.ﬁ P-R-T axes 70 50 -11 14:07 Hours - OTHER ST - T WAVE ABHORMALITIES




28 wr
Muile

W

~ DOMINANT RCA or CIRC.

e s e s gl

Venl. rute

Caucasian PR interval 176 s
QRS duration L s
OTIOTe 620 ms
P=R=T axes T 50 =|1
Ll
] L)
b~y
aVR
L] L]

73 BFM Mormal sinus rhythm

Sepral infarct , possibly acule
Anterolateral injury pattern

EEF BEF EE EE h["IJIE MI EE EX XE X%
Abnormal ECG

aVL
0
INANT RCA o i
'-FI.-'J-::}-—-"-'.'-N-*!—-*:--L '.In.v.’-:-':'t‘.—\l"l:‘\-r'-ll:hﬂ‘.-.'\-p:-'ﬂ\' y

aVF

IST SEGMENT ELEVATION

ST SEGMENT DEPRESSION

V4




Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL Leads | & AVL view the ANTERIOR-LATERAL JUNCTION

of the LEFT VENTRICLE
S
VI, V2 - ANTERIOR / SEPTAL
V3, V4 - ANTERIOR . .

L BE S
I AR i 4 i[ £ b ,*HI‘:I;:::I\i_:lJ,HiP_,.i_-._JrA___ut

AD i~ ﬂh| 1 o i
cs VIV2 V3 VA . L v v A | 11_4, 4,,,1:_,1,;{4,» ¥ 1:—4&—4
| | | | | IV "‘V{dl_ﬂ_nlhlifqr_«i“— L

WALL

QRS: 100ms  Very Healthy Athletic EKG 1

{ST SEGMENT ELEVATION |

5T SEGMENT DEPRESSION

| ; A i | i\
1 { = =2 T |
1 {l I |va ; i
| |
'.I'. ! i j i
- [ X | ) {'=
1 | "l' vs
| |
| |
i | i |
il 1 L. k l
I A {l Vb




Leads | & AVL view the ANTERIOR-LATERAL JUNCTION

b=

L]
FIFFIAT, WATEE Ex TASEEIREY DT SO PRI, LY.
T Venk. Baie S SORMAL SIS EHYTHR
HALY Pl Bt I S [
S LT Wiy Heralling Anbleti PR
Ll AR Vi Lo ‘
L] i

%

VI- V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

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

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2906 JOHNS-HOPRINS UNIV.
38Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-RInt: 160 ms Normal Et

QRS: 100 ms Very Healthy Athletic EKG !

ANTERIOR
CHEST V1V2 V3 V4

L | | |

{EE

) L) 0 LA L

LEFT MAIN COROMARY ARTERY

AV NODE

CIRUMFLEX
ARTERY

“ |1st DIAGNONAL ARTERY
SUPPLYING AREA
VIEWED BY LEADS

| and aVL ORIGINATES
FROM LEFT

ANTERIOR DESCEMNDING
ARTERY

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ANTERIOR VIEW ARTERY
» | D L JiR LU L =~
LEFT MAIN CORONARY ARTERY

AV NCDE

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW



OCCLUSION of DIAGONAL ARTERY

LEFT MAIN CORONARY ARTERY

ANTERIOR VIEW

CIRUMFLEX
ARTERY

15t DIAGNONAL ARTERY
SUPPLYING AREA
VIEWED BY LEADS

| and aVL ORIGINATES

| FROM LEFT

ANTERIOR DESCENDING

|ARTERY

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERICOR
DESCENDING
ARTERY

OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW

OCCLUSION of PROXIMAL LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

A

CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW




T2yr
Male

&
s S

Caucasian

Option:2

A i —"'\ II_._.-\_J

Veni. rase
PR srersal
RS diesinm
TEIT:
PoH-T anes
FIEET © o T H
sWVH
_"I‘ & VSN £t )
VL

Abnormal ECG

P-R-T axes 72 13 83

SN s
aV'F
Vent. rate 75 BPM Normal sinus rhythm
PR interval 162 ms Anteroseptal infarct , possibly acute
QRS duration 98 ms w5k £% %3 %5 % ACUTE M ** *+ %+ *»
QT/QTe 382426 ms

aVL

aVE

[

"

A
AL

ST SEGMENT ELE

5T SEGMENT DEPR

s
'IlI -—F"II
J V4
i | |
...|I Ll Sy
|| Ve
I
S .'II |Ii_.
| Vi
IST SEGMENT ELEVATI

V6

¥4

ON of PRO ANTERIOR D DING AR
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ANTICIPATED COMPLICATIONS of2&AHERIQRLL STEMI
& POSSIBLE INDICATED INTERVENTIONS:

-CARDIAC ARREST

BCLS / ACLS

-CARDIAC DYSRHYTHMIAS (VT

IS  (antiarrhythmics)

- PUMP FAILURE with
CARDIOGENIC SHOCK

INOTROPE THERAPY:
-DOPAMINE / DOBUTAMINE /
LEVOPHED

-INTRAORTIC BALLOON PUN
(use caution with fluid challenge
due to PULMONARY EDEMA)

-PULMONARY EDEMA

-CPAP

-ET INTUBATION

(use caution wdleureticdue to
pump failure and hypotension)

-3rd DEGREE HEART BNOCTK
RESPONSIVE TO ATROPINE

TRANSCUTANEOUS or
TRANSVENOUS PACING




D A P

29 yr Vent. rate 70 BPM Undetermined rhythm 14:48

Male Caucasian PR interval * oms MNon-specific intra—ventricular conduetion block ’
" QRS duration 130 ms Acute Myocardial infarction EVOLVING ANTERIOR

IH::_TM: Option:23 ;:!EI’E.:.Z“} 2 ‘_ﬂi m.; Lateral infarct , age undetermined

i BEA ’ : Inferior infarct , age undetermined

Abnormal ECG

e 5 B — a B
i \“‘""—\J"-r’\ Rl Vel Rt Ip\‘\/_"“""l_"‘// _H—jm{ e '“'\Jilr _\'—'—ﬂf

I . T avR v Vd r

VL

s i R o A .
7, SHGIE SE BB RPN =SS ) Y EE ey R oy A
ﬁ \Mﬂ LA A i i Pl A 3 g' H‘ul .\_ﬁf \ﬁ__ ﬁJ/\ B \.K







F cASE STUDY 4:

As per current AHA recommendations, your hospital's policy is to send every STEMI patient to the
Cardiac Catheterization Lab for emergency PCI.

You are the ranking medical officer on duty in the ED when two acute STEMI patients arrive, ten

minutes apart. The Cath Lab has one lab open, and can take ONE patient immediately.
Both patients duration of symptoms and state of hemodynamic stability are similar.



PATIENT A:

44 ylo MALE, CHEST PAIN x 1 HOUR,

BP: 78/46,

P: 70,

R: 28.

CARDIAC MARKERS: NEGATIVE

WHO SHOULD
GO TO THE
CATH LAB
FIRST ?

And . ...

WHAT WOULD
YOU DO WITH
THE PATIENT
WHO DID NOT
GO TO THE
CATH LAB ?



