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When to suspect ACS

* Non focal chest discomfort or pressure rather than pain and is
exacerbated by activity

 Discomfort that radiates to either or both arms

* Many patients with ACS present with symptoms such as dyspnea or
malaise

* Patients who are older or have diabetes are more likely to present
with dyspnea without chest pain



OPQRST

* Onset

* Provocation and palliation
* Quality

* Radiation

* Site

* Time course



Levine sign
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Symptoms associated with the highest
relative risk of Ml
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Chest pain associated
with heart attack




Historical features increasing likelihood ACS

 Patients with a prior history of ACS

* A prior history of other vascular disease

* Risk factors for ACS: age , male, sex, DM, HTN, DLP, cigarette smoking
* Recent use of cocaine or other sympthommetic



Characteristics are more typical of non ischemic
chest pain

* Pleuritic pain

* Location in the mid or lower abdominal region

* Any discomfort localized with one finger

* Any discomfort reproduced by movement or palpation

e Constant pain lasting for days

* Feeling pains lasting for a few seconds or less

* Pain radiating into the lower extremities or above the mandible



+ Central « Left-sided « Stabbing » Right-sided « Sharp

« Pressure * Dull » Tearing » Fleeting
» Squeezing « Aching + Ripping « Shifting

+ Gripping » Burning » Pleuritic
» Heaviness - Positional
» Tightness

« Exertional/stress-related
+ Retrosternal

High Low
ﬁ

Probability of Ischemia



Atypical presentation

* Dyspnea alone

* Weakness

* Nausea and or vomiting

e Epigastric pain or discomfort
 Palpitation

* Syncope

e Cardiac arrest



Sighs and Symptoms of ACS

Typical Atypical
* Chest pain (discomfort, * Generalized weakness
pressure, tightness, squeezing, * Excessive fatigue
crushing, ache, burning, «  Syncope

fullness, etc.) « Altered mental state
* Radiation (neck, jaw, shoulder, ,  Aqominal pain

arm pain/numbness) :
* Feeling of fullness
» Shortness of breath "
+ Palpitations

* Nausea/vomiting -

i e * Loss of appetite or indigestion
« Lightheadedness PP g



Causes of CP that pose an immediate threat
to life

e Acute aortic dissection

* Pulmonary embolism

* Tension pneumothorax

* Pericardial tamponade

* Mediastinitis(esophageal rupture)



Physical examination

* Responsiveness, air way , breathing and circulation
 Evidence of systemic hypo perfusion

* Evidence of heart failure

* Focused neurologic examination



Table 4. Physical Examination in Patients With Chest Pain

Clinical Syndrome Findings

Emergency

ACS Diaphoresis, tachypnea, tachycardia, hypoten-
sion, crackles, S3, MR murmur.?; examination
may be normal in uncomplicated cases

PE Tachycardia + dyspnea—=>90% of patients; pain

with inspiration”

Aortic dissection

Connective tissue disorders (eg, Marfan syn-
drome), extremity pulse differential (30% of
patients, type A>B)®

Severe pain, abrupt onset + pulse differential +
widened mediastinum on CXR >80% probabil-
ity of dissection?®

Frequency of syncope =>10%"°, AR 40%—75%
(type A)'°

Esophageal rupture

Emesis, subcutaneous emphysema, pneumo-
thorax (20% patients), unilateral decreased or
absent breath sounds

Other

AS, AR, HCM

MNoncoronary cardiac:

AS: Characteristic systolic murmur, tardus or
parvus carotid pulse

AR: Diastolic murmur at right of sternum, rapid
carotid upstroke

HCM: Increased or displaced left ventricular
impulse, prominent a wave in jugular venous
pressure, systolic murmur

Pericarditis

Fever, pleuritic chest pain, increased in supine
position, friction rub

Myocarditis

Fever, chest pain, heart failure, S3

disease, gall bladder
disease

Esophagitis, peptic ulcer

Epigastric tenderness
Right upper quadrant tenderness, Murphy sign

Prneumonia

Fever, localized chest pain, may be pleuritic,
friction rub may be present, regional dullness to
percussion, egophony

Pneumothorax

Dyspnea and pain on inspiration, unilateral ab-
sence of breath sounds

syndrome

Costochondritis, Tietze

Tenderness of costochondral joints

Herpes zoster

Pain in dermatomal distribution, triggered by
touch; characteristic rash (unilateral and derma-
tomal distribution)




Immediate emergency department
Intervention

* Rapid evaluation to determine if their symptoms are suggestive of ACS
* Assess and stabilize airway , breathing and circulation

* Establish v access

e attach cardiac and oxygen saturation

* Supplemental oxygen if O2 saturation < 90%

e Perform focused HX and examination

* Obtain 12 lead ECG within 10 min of arrival repeat every 10 to 15 min if
initial ECG is non diagnostic but clinical suspicious remain high

* Obtain blood for cardiac biomarker , Hb, electrolyte, .....



Immediate emergency department
Intervention

 Give 3 sublingual nitroglycerin (0.4 mg) stat and every 5 min for 3
dose if patient has persistent CP, HTN, signs of HF if there is no sign of
hemodynamic compromise (RV failure) and no use of PDE inhibitors

 pain relief with nitroglycerin in acute setting is not diagnostic

* Give ASA 325 mg (non enteric coated) to be chewed and swallowed if
oral administration is not feasible give as rectal suppository

* Morphine is indicated for CP refractory to nitrate and other anti
ischemic therapies (2-4 mg slow IV and every 5 to 15 min)



Immediate emergency department
Intervention

* Give beta blocker (metoprolol tartrate 25 mgr orally) if no signs of HF
and not at high risk for HF and no signs of hemodynamic compromise

, bradycardia , severe reactive air way disease
 Start high intensive statin RX(atorvastatin 80, rosuvastatin 40 )



ECG and ACS

* In general a resting ECG should be obtained in all adult with CP that dose
not have an obvious non cardiac cause

* Who needs an ECG :
1)any patient over 30 with CP

2)any patient over 50 with any of following : dyspnea, altered = mental
status , upper extremity pain, syncope or weakness

3)any patient over 80 with abdominal pain, nausea or vomiting
41% of patient with NSTEMI do not have the typical ST depression or TWI

A normal ECG obtained while the patient experiencing CP can not R/O the
possibility of ACS
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ECG In ACS

Normal
e No irregularity
(- - in EKG
Zone of
ischemia
-l
~ Inversion
gy of T wave
Zone of
injury -1 — Elevation
of S-T
segment
Zone of
infarction
———Death of
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ECG finding consistent with NSTEMI

* New or presumed new horizontal or down sloping st depression > or
= 0.05 mv in two anatomically contiguous leads

* T wave inversion > 0.1 mv in two anatomically contiguous leads with
prominent R wave or R/S>1



ECG in UA and NSTEMI

An ECG showing the normal P QR ST waves An ECG showing an inverted T-wave



ECG in UA and NSTEMI
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ECG in UA and NSTEMI
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ECG finding consistent with STEMI

e >0r= 0.1 mv ST elevation in all leads other than v2 to v3 at two
anatomically contiguous leads

* lnv2-v3:
> or =0.2 mvin males > 40 years old
> or =0.25 mvin male <40 years old
>or = 0.15 mvin female



Evolution of STEMI in ECG

ECG evolution in non-reperfused myocardial infarction

Normal

Peaked T wave

Progression of
ST segment elevation

Loss of R wave,
Q wave formation

T wave inversion

T wave normalisation
persisting Q wave

Shd 341

o T

minutes

minutes - hours

hours - days

days

days - weeks - months
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Localization of STEMI

* V1-v6 : anterior

* V1-v3 : anteroseptal
e |, avl, v4-v6: lat Ml
|1, lIl, avf : inf Ml

* V4R : Right Ml

* \VV7-V9 : Post Ml
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Hyperacute Ml
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Acute MI
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Isolated post Ml

Vent. rate 94 BPM **% Poor data quality, interpretation may be adversely affected

PR interval 296 ms Sinus rhythm with 1t degree A-V block

QRS duration 94 ms Marked ST abnormality, possible anteroseptal subendocardial injury
QT/QTec 374/467 ms Abnommal ECG

P-R-T axes * 4 38

oI aVF /3




LBBB or pace maker and ACS
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Sgarbossa ECG Criteria for LBBB

Concordant STE21mm 5 points

SID2Immin VI -V3 } 3 points

Discordant STE 25mm 2 points




Chest Pain

v

History
+
physical examination

' . ' ' I

Diffuse ST- ST-depression
elevation Nondiagnostic
STe consistant with ":"' T';::? ar normal ECG New arrhiythmia

pericarditis e

Leads VT-vo Fh:ltl::w

are reasanable arrhwthmia-
p-c':"i:‘:fdgl{is if pesterion M specific
suspected guidelines
(2a)




Serum cardiac biomarkers

;

Myoglobin

BT Troponin (large infarction, e g. STEMI)
Troponin (small infarction, &g NSTEAI)
A CK-MB

oL
77

g

Multiples of the cut-off limit
=
f[ 1

87 R — URL (55 Percentile)
] | | ] 1 |

3 4 5 6 7 8
Days after onset of AMI
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Causes of Elevated Plasma cTnh Other Than ACS

Cardiac Causes

Cardiac contusion resulting
from trauma

Cardiac surgery
Cardioversion
Endomyocardial biopsy
Acute and chronic heart failure
Aortic dissection

Aortic valve disease
Hypertrophic cardiomyopathy
Tachyarrhythmia
Bradyarrhythmia, heart block
Apical ballooning syndrome
Post—PCI

Rhabdomyolysis with myocyte
Necrosis

Myocarditis or
endocarditis/pericarditis

Noncardiac Causes

Pulmonary embolism
Severe pulmonary hypertension
Renal failure

Stroke, SAH
Infiltrative diseases,
eg, amyloidosis
Cardiotoxic drugs
Critical iliness
Sepsis

Extensive burns
Extreme exertion



Evaluation of patients with chest

pain at low or intermediate risk
for ACS



HEART @

HEART score for chest pain patients

History
(Anamnesis)

Highly suspicious

Moderately suspicious

Slightly suspicious

ECG

Significant ST-deviation

Non-specific repolarisation
disturbance / LBBB / PM

= NDOo| =M

Normal

2 65 years

45 - 65 years

< 45 years

Risk factors

2 3 risk factors or history of
atheroscleratic disease

N o= MO

1 or 2 risk factors

No risk factors known

Troponin

2 3x normal limit

1-3x normal limit

- nolo|=

< normal limit

Total

Risk factors for atherosclerotic disease:
Hypercholesterolemia
Hypertension

Diabetes Mellitus

Positive family history
Obesity (BMI>30)

Cigarette smoking



If the score was 0 and obvious non ischemic
cause of chest pain

* Are the patients symptoms best explained by a non cardiac diagonosis
no further evaluation for ACS is needed



If the score was 1 or was O without obvious
cause of chest pain

e obtain 2 nd troponin 3 hours after the 1 st troponin
* If second troponin was above the upper reference -> ACS RX

* If not, recalculate heart pathway score if more than 3 obtain non
invasive evaluation for ischemia

* If less than 3 if symptoms have resolved discharge without cardiac
testing and evaluate other cause



Management of patient with
NSTEMI



Risk
Identification

Therapeutic
strategy

Risk
Category

|

[ Symptomonset |
v

First medical contact - NSTE-ACS diagnosis

PCl center

T

]
YES

YES

|

Immediate invasive
(<2h)

YES EMS or Non-PCl center
YES
Immediate [transfer to PCI center _
High p Same day transfer High
I
YES Low
l YES
v
Early Invasive Selective
(<24 h) Invasive )
High risk Low risk
« Established NSTEMI diagnosis Lack of any of the very high

+* Dynamic new or presumably new
contiguous ST/T-segment
changes (symptomatic or silent)

* Resuscitated cardiac arrest
without ST-segment elevation or
cardiogenic shock

* GRACE risk score >140

or high risk characteristics




Management of patient with
STEMI



Reperfusion Strategies for STEMI

Pharmacologic “»

| -

Widely available Limited availability
Quickly administered Treatment delay
Less effective More effective

Bleeding risk Bleeding risk lower



Door to
needle

Door to
balloon

SYMPTOM ONSET —
TO-REPERFUSION

Reperfusion
Goals




STEMI and ischemic
symptoms

v

y

Symptom onset Symptom onset
<12h 212 h
| e ' ' ' '
feasible? T o . Totally occluded infarct
Codogmic || Oneongichonin | | symptamonses | | “artary-zanandno
failure electrical inst:;bil'rty WithnRx2eh AMPEINE f Severe
EEB m l ischemia
LAGID Scew or PCI feasible? (ves) (ves) (ves)
myocardium
at risk
YES (NO |
, A Y
CABG Primary PCI PCI
(2a) (2a) a)







