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Acute Coronary Syndrome
Acute Coronary [ ] : . Myocardial
Syndrome 1 Stable Angina Unstable Angina [ ao—
Acute Coronary Number 1 cause of
Syndrome death in the U.S.
Location of [ ] Retrosternal left ; . .
Angina Pectoris? | chest area Eplgasnicedien
Description Radiation
! I } ' ! . '
Pressure Crushing Squeezing Diffuse Chest ShE cﬁ:g;r Either Arm Either Hand

Beware of pain
described as

Stabbing

Y

May indicate a higher
probability of ACS!

May STILL be

angina!
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Angina Pectoris

Typically with
exertion

Can be at rest!

Plaque
Rupture

ACS Physical Exam

Coronary
Spasm

Angina

Appearance may vary }—

Blood pressure varies }—

Extremes of BP can
be associated with
a worse prognosis

Ominous Physical Findings

Prinzmetal’s

Angina

2-20
minutes

Angina Pectoris Ca_n tt:le
variaple M

Can last

hours

Associated Classically occurs
symptoms with
\ J
1
A
2-fold higher risk
of ischemia Cold Exercise

Classic Cardiac Risk Factors

!

HTN
Hypercholesterolemia
Diabetes

Poor predictors of ACS!

Normal

|

Severe distress

Normal

|l

Elevated

Rales

Chronic Hypertension ‘

Anxiety ‘

Decreased preload

RV infarction

May represent new

onset
CHF + Cardiogenic shock

Stress
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Pathophysiology

Initial [ ] Repeated injury to Atherosclerotic Rupture of the Platelet
Pathophysiology [ blood vessel walls plaque forms plaque aggregation
Results in vessel Release of
stenosis thrombogenic

substances

After [ ] ) :
aggregation — Vessel occlusion » » Cell death
Time & amount of
hypoxia
determine
Unstable Angina
vs.MI
25-40 % loss [ ]
ventricular function [
Affects pum Affects.
> p P Cardiac output
ficicn Blood pressure
>40 % loss [ ] Cardiogenic PICEEET
ventricular function ] Shock
Effects of myocardial
cell death
Tachydysrhythmias Higher degree blocks
o
Anterior Ml 2TTyp|e”||BI|3|OEk
i ype ocl
= Dysrhythmias & = Extensive MI?
AV Blocks
Type 1 AV Block Ventricular
Inferior Ml dysrhythmias

Other Causes of Acute Coronary Syndrome

Vasculitis or other
connective tissue

disease
Lupus
[ Kawasaki disease ]
5 Congenital
rugs anomalies
Cocaine
Other Causes of
Thrombotic Acute Coronary Emboli
processes Syndrome
DIC, TTP [ + Bacteria ]

Infectious
diseases

HIV
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Cocaine and Chest Pain

Potential coronar
Cocaine effects = Vasospasm m a—agonism » e Yy
) ] May cause premature
Cocaine abuse [ coronary disease
. . Only 5-6 % will
Cocaine use Chest pain Acute Ml have MI!
MI present with — May cause unopposed
cocaine use? Emm | reatthe same m No p-Blockers » o—agonist effect
Unopposed o— — Worsened Extremely high
agonism ] vasospasm BP
Treatment = Nitroglycerin Benzodiazepines
Atypical Chest Pain
Populations with atypical chest pain
N . . Immune
Women Minorities Elderly Diabetics Lupus compromised
HIV on HAART
\ J

1

Atypical presentations are typical in
this population

[ The chest pain may be different ]
|

Can occur at Can occur with

rest stress

Associated Sx in | Nausea + + . + ) + :
- 1 Vomiting Jaw pain Neck pain Back pain
| Other atypical findings |
Pain unrelated Pain relieved Weakness and No chest pain

Palpitations

to exertion with antacids fatigue at all
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Stable and Unstable Angina

Stable angina

Pain of stable
angina?

Relieved by?

Pitfall of stable
angina?

Unstable angina

New-onset chest
pain?

Pain of unstable
angina?

Pain duration?

Pitfall of
unstable angina?

Fixed plaque

Exertional

Crescendo-
Decrescendo pattern

Nitroglycerin

L,

Unstable plaque

Rest

May progress to

Unstable Angina & Myocardial Infarction

Change in chest
pain

Unstable angina

Exertional

B ¥

Rest

Greater than 20
minutes

Have h

Prinzmetal’s or Variant Angina

igh risk of

Myocardial Infarction & Death

Prinzmetal’s Angina

|

!

Frequency,
Intensity, Duration

Coronary artery
spasm

Occurs at rest

ST-elevation
occurs

May NOT have
evidence of coronary
disease at
catheterization

EKG

Similar to STEMI

EKG

NOT Palliated by

nitroglycerin or rest
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What Factors Predict Prinzmetal’s Angina?

Transient

[ Minutes

Consider in
women

More common

ST elevation HEe

Concave upwards

[ Convex upwards ] :

—

May be difficult to
distinguish with STEMI
Prinzmetal’'s
Angina
No reciprocal ST
depression
No dynamic
changes

Acute Myocardial Infarction

EKG mEmm | Single best test Should be done within 70
B | to perform in ED minutes of arrival to ED
EKG’s in AMI |
Normal Nonspecific
5-10 % 50-70 %
New ST- [ ] >1 mm elevation in two Positive predictive
elevations I | anatomically contiguous leads* value for AMI >90 %!
Reciprocal I ST depression over on ekg areas
changes || opposite areas of infarction
New ST-depressions | Positive predictive
& T-wave inversions | I | value for AMI only 20 %
ST Segment | Il Transmural Involves full-thickness -
Elevated? | infarction of myocardium
NO ST Segment | EEE | Subendocardial Does notinvolve full- [ ]
slevateda = infarction thickness of myocardium | S
Subendocardial | g | Initially may have lower The long term prognosis
infarction BN | morbidity and mortality is the same or worse
( (*) Except in V2-V3 \
Women = 1.5 mm
Men less than 40 = 2.5 mm
Men over 40 =2 mm

nostic
40-50 %

Up to 5 % will be
NORMAL

The elevation typically occurs
over the area of ischemia

Predicts increased Predicts potentially larger
mortality infarction

“Significant Q wave’= .04 mm
wide & 1/3 the height of R wave

“Non Q-wave”

Mi

ST elevation followed
by T wave inversion
may signify
improvement
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How Is the EKG Helpful?
EKG
Identifies
Quickly shows who Sorelsien
Identifies the STEMI requires emgrgent Abnomalities Aids in localization
reperfusion of infarction
Dysrhythmias
I Y
May guide
specific
therapy
Ntcr:n-djagnostiq or Continuous EKG
0 erf'cg'ncernlng monitoring may
indings show evidence of
reperfusion after e.g., Avoidance
thrombolytic therapy of nitroglycerin
for Inferior Ml
The EKG in Acute Myocardial Infarction
Posterior
R>S waves

Right Ventricular

ST de

Upright T waves

" R wave should
pression V1 & V2 be >.04 mm

Lateral
I, avL, V5, V6

11, Ill, avF
(Inferior injury) e—
+
1 mm ST elevation V4R
Anterior
Vi-V4
Inferior

I, 1ll, avF

Septal
V1, v2
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Causes of ST-Segment Elevation

Acute Ml
Bundle branch blocks Prinzmetal’s angina
Vasospasm ]
Causes of ST
elevation
- Ventricular wall
Early repolarization
aneurysm
Usually benign Post-MI
Pericarditis
Global ST elevation
All ST-segment elevation 1S
NOT MlI!
Arteries and Affected Areas
Posterior - Right Coronary
Right Ventricular

[ Usually accompanies inf Ml ]
| 4-5%uwilbeisolated |

-

ALWAYS Right Lateral
Coronary
~
Inferior Sinus Node — Rigc?:ci::é]f%ée‘g )%) —— Septal
S J

~
I I AV Node Right Coronary (90 %) I I

—
_— Circumflex (10 %)
S ) Anterior Ml
Right Coronary (80 %) Left Anterior
Circumflex (20 %) Septal Left Anterior Descenodmg
conduction = Descending (100 %)
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Anterior Ml

: 0 A mn’“mn‘“kf‘—h—r\m—r

A

ni Ve

il BslVaT ES It BB IRR G LU 65 SR S5 bt otk e Il 6 it em B

Center image (Reprinted from Davies A, Scott A. Acute coronary syndromes. In: Davies A, Scott A, editors. Starting to read ECGs (The basics).
New York: Springer Science; 2013. p. 147-59. With permission from Springer Science + Business Media)

Hyperacute T Waves
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What Factors Predict Ml on the EKG?

ST elevation

[ Horizontal ]
[ Convex upwards ]

Specific for coronary

Q waves anatomy

[ After time ]

Myocardial
Infarction

ST depression

HyperacuteT waves in reciprocal leads

[ Occurs early }

Dynamic changes

[ Changes with time }

What Factors Predict Early Repolarization?

. A

ST elevation

{ Concave upwards }
[ Precordial leads }
[ J-point elevation ]

NOT specific for
R coronary anatomy
Early
Repolarization
Men, Youn No reciprocal ST
, i depression
( Muscular J

No changes with
time
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Anterior Ml Specifics

] Poor prognostic Infarction of

Type Il 2° Heart Block [ E ially bad Potential progression to Consider Transcutaneous
associated with anterior MI? | specially ba complete heart block or Transvenous Pacing

| Sinus Tachycardia |

Left ventricular

failure Pericarditis Anxiety Pain Hypovolemia

Continued sinus tachycardia

carries a poor prognosis

The EKG and Emergent Reperfusion

Emergent Reperfusion

' ! b

Old Left Bundle Branch
Block with Sgarbossa
criteria

ST Elevation > 1 mm in New Left Bundle Branch
2 contiguous leads* Block

/But...new STEMI guidelines from\
2013 say this is not a STEMI w/o
ACS symptoms and/or Sgarbossa

criteria

Don't forget about a Posterior

Mt < -4
(will look like ST depression)

Concordant ST )

T D >1 i i
Elevation > 1mm in any ST Depression =1 mm Discordant ST elevation
inV{-Vy >5mm
lead
. —

| Concordant | —] ’ Same direction as QRS ‘
| Discordant | —] ’ Opposite direction as QRS ‘

(*) Except in V2-V3

Women = 1.5 mm
Men less than 40 = 2.5 mm
Men over 40 =2 mm
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Sgarbossa Criteria

Sgarbossa’a Criteria
LBBB/Paced Rhythm V1,V2, V3

>5mm

Con.cordant ST, ST elevation > 5 mm in de;ggg&fin} §1Tm n
elevathn >1mmin leads with a (-) QRS VALY
leads with a (+) QRS -V3

Center image (Reprinted from Allen B, Ganti L, Desai B. Cardiology. In: Allen B, Ganti L, Desai B, editors. Quick hits in emergency medicine.
New York: Springer Science; 2013. p. 71-82. With permission from Springer Science + Business Media)

Inferior Ml Specifics

Inferior wall Ml
complications

May have
Hypotension Bradycardia conduction
disturbances

( D Consider Atropine if ( )
Increase preload with required Mobitz | (Wenkebach)
fluids May need
transcutaneous or /\
transvenous pacing if Usually wi
. y will
refracto.ry to In.termltter)t NOT progress
atropine during the first to hiah
3 days o higher
degree blocks
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Inferior MlI
[, .
~— e
I aVR V1 \vi
I avL V2 V5
I aVvVF V3 V6
Inferior-Posterior Ml
[ aVR V1 V4
I avL V2 V5
I aVvF V3 V6
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Right Ventricular Infarction

Right ventricular
infarction

Right ventricular
infarction

EKG in RV
Infarction?

Other EKG
Tidbits?

Highly specific EKG
changes for RV MI?

Confirmation of
RV Infarction?

Right Ventricular Infarction

aVR

aVL

aVF

Vir

Vvar

V3r

Complicates up to Isolated RV infarction is
40 % of inferior MI extremely uncommon
Very preload Can develop severe hypotension in response Treated with
sensitive to nitrates or other preload-reducing agents fluids
ST elevation in V1 is the only standard EKG lead that
\'Al looks directly at the right ventricle

ST elevation in Lead Il is more “rightward facing” than lead Il & more

lead Ill > lead II sensitive to the injury current produced by the right ventricle
[ If the magnitude of ST elevation in V1 If the ST segment in V1 is isoelectric and the
Bl | exceeds the magnitude of ST elevation in V2 ST segment in V2 is markedly depressed

Presence of ST elevation in the The most useful Sensitivity of 88 %, specificity of 78 %
right-sided leads (V3R-V6R) lead is V4R

and diagnostic accuracy of 83 %

Var

V5r

Vér
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Posterior Infarction

Posterior ] Accompanies Usually occurring in the context Isolated posterior Ml is less
infarction Bl 15-20 % of STEMIs of an inferior or lateral infarction common (311 % of infarcts)

Posterior extension of an | mmmm | Implies a much larger area Increased risk of left ventricular
inferior or lateral infarct? | of myocardial damage dysfunction and death

Isolated Posterior | mmm Indication for emergent Lack of obvious ST elevation in this condition
infarction? . coronary reperfusion means that the diagnosis is often missed
EKG in Posterior | mmm Horizontal ST + Tall, broad R + Ubright T waves + Dominant R wave
MI(Vi-v3) | EEE  depression waves (>30ms) Prig (R/S ratio > 1) in V2
EKG [ . Leads V7-9 are placed on
considerations | HEE Eosiederloade » the posterior chest wall

Cardiac Markers

Rise }—H 1-2 hours ‘ Tidbits
| Mvoglobin Earliest detection
¥o9 Peak H 4-6 hours ‘ —
Poor specificity
Duration }—% 24 hours ‘ (caution in renal failure, trauma)
Rise }—){ 3-4 hours 1 Tidbits
‘ More specific than CK-MB
CK-MB
e IESSlRNE ‘ | Marked elevations predict higher
complications and increased
Duration — 1-2 days | mortality
. 1 Tidbits
R H h T
s 86 hours ‘ May have elevation due to
Troponin means other than M|
P Peak —>[ 12-24hours |-
- Must compare MB with total CK
Duration > 7 days ‘4 to improve specificity
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Other Reasons for Troponin Elevation

/— Heart bIOCK —\
Tachy or
‘ S lor o ‘ Bradyarrhythmias
I
Renal Failure Sepsis
| |
Aortic dissection HypeCrtroghic Obsttrl:xctive
ardiomyopathy
| Rhab : lysi
Cardiac contusion with ia?g;zg ?;1 ?:Jsry
| Other Reasons for
Burms > 25 % BSA Troponin Elevation vgggzr;])zrsym
Aortic valve CHF
disease |
Myocarditis Renal Failure
Infiltrative Pulmonary
diseases embolism
Drug toxicity
or toxins
Initial Therapy for ACS
Considering ACS? History + PE + EKG ‘ + ’ Cardiac monitor ‘ + ’ Stabilize ABC'’s as required

Oxygen ‘ ’ Aspirin ‘ ’ Nitrates ‘ ’ Morphine Heparins B-Blockers Glycﬁﬁ;?{:?;:rgb/@ ’ ACE|Inhibitors P2Y_,inhibitor
>162-325 mg Sublingual * v v v 2 ntiplatelet agent
plongenieric opical Consider for When added to Anti-arrhythmic Indications Bediicel v
(Delays Intravenous persistent ASA -Reduces = dysfunction
absorption) pain ; (+) troponins D
p=doipliand Anti-ischemic Pts getting PCI ec gosel
death in of CHF Reduces
Contraindicated if Lrstable dnglia L BP platelet
Reduces mortality by Phosphodiesterase-5 Use caution for owers aggregation
3 % inhibitors (eg Sildenafil inferior MI's! ol ]
within(zg hours ) By 56 %! (" Bowae ) S;j“h‘f)v:j‘?s'” Can give if
\ J l CHF Blocks binding aspirin
Hypotension of fibrinogen allergic!!
+ LMWH +ASA = Asthma at receptor
May cause fatal Better with Inferior/RV site that
hypotension! fibrinolysis infarction causes
ASA + Fibrinolytic Bradycardia aggregation In
Therapy reduces A8 ) <l USA/NSTEMI
ischemic events ) Reduces:
Mechanism LWMH = Less Death
- thrombocytopen Most AMI
Penpherald: (l)_oronary ia . Effective Stroke
vasodilation Give orally g
— within 24 PCI
Decreased Reduces infarct I{’\:YVH ? Nggl hours
o cardiac work size stiine for
42 % reduction in
mortality
+ I LMWH = Do not Administer early in
U |n|rena| patients along with
Decreased O, Improves failure! (Use ASA regardless if
e e 2 function Heparin) PCl or conservative
management is
+ planned
I I Decreases e W)
complications WA
Afterload
reduction
. . CABG =
withhold for 12—
Decreases 24 hours

mortality by 35 %

Titrate nitroglycerin to Blood
Pressure reduction, not chest pain
resolution
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Reperfusion in AMI

| PCI | ) | Thrombolysis Potential benefit
[ Outcomes better with PCI if provided in a timely manner Cardiogenic shock
<90 minutes

Constant CP for >6
hours

{ The longer the symptoms the better the benefit with PCI ]

y \ 4 JV v

Better at Decreases Decreases
L Decreases . : Decreases
establishing h death short and intracranial . -

re-occlusion re-infarction
flow long term hemorrhage

For PCI
Use Glycoprotein Ilb/llla
inhibitors! (In consultation
with cardiologist

Reduces death

Early PCl in NSTEMI (24—48°) » Reduces recurrent ACS

Reduces MI

Use in severely
unstable patients

Use for refractory
angina
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Reperfusion in AMI (2)

Fibrinolytics

Indicated for

Act as Plasminogen activators

Improves left
ventricular function

But...
May not fully restore coronary blood flow in 40-50 % of patients!

Improves mortality

STEMI (if PCI
unavailable)

EKG findings
1 mm ST elevation
in 2 or more
contiguous leads

New LBBB
(controversial)

<6-12 hours from
onset (at least >30

min)

After fibrinolytics ~ <
Give full-dose anticoagulants for 48 hours
Absolute Contraindications PCI available
" . Known . - . .
Hx intracranial e —— Known cerebral Ischemic stroke Active internal Aortic Dissection
hemorrhage AVM in last 3 months bleed or Pericarditis
neoplasm
Relative Contraindications
Uncontrolled BP L chionc Prior ischemic cher knqwn Known bleeding
severe intracranial INR >2-3 ) -
(>180/110) . stroke >6 months diathesis
hypertension pathology
Recent trauma Prolonged CPR Major surgery Rloncoppressible Active Peptic
. vascular Pregnancy .
(last 2 weeks) (>10 min) (<8 weeks) Ulcer Disease
punctures
Recent internal Condit_ions_ with
bleeding potential risk of
bleeding
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Thrombolytic Therapy Complications

Internal Bleeding Intracranial Bleeding Allergic Reactions

2-10 % Approx 1 % Usually minor

Always
Type and Screen

High mortality

Beware

Elevated Blood Pressure
Older age >65

Successful Thrombolytic Therapy

Early T-wave
Reperfusion Resolution of ST Resolution of chest inversions may be
Arrhythmias elevation pain highly specific for
reperfusion
N
Accelerated
idioventricular
rhythm
(highly specific)
Successful Thrombolytic Therapy
Early T-wave
Reperfusion Resolution of ST Resolution of chest inversions may be
Arrhythmias elevation pain highly specific for
reperfusion
<
Accelerated
idioventricular
rhythm
(highly specific)




