
ACS-STEMI 

 

 





• 12 Lead is Standard of Care 

 

 

• State recognizes need for all EMS to acquire 

 

• EMT application and transmission 

• Grant for equipment 



• Definition: 

 

  Death of Heart Tissue 

   due to 

  Obstruction of Blood Flow 

 



 AMI is not a single event 

 It is a rapidly evolving process 

 

The Goal: 

Identify, Intervene, and  

STOP HEART MUSCLE 

DEATH 



• 1.2 million Americans experience 

AMI annually 

• 400,000 die in the field (ER) 

• Most deaths are arrhythmic 

• EMS must act with urgency 







• Patient Assessment 

• 12 Lead ECG Screening 

• PCI/Fibrinolysis Screening 

Prehospital Standard of Care - 



  Leading cause of death: Coronary Disease 
 

  Cause of most AMIs: Thrombus 
 
  Reduce time to Rx: Prehospital ECG 
 
  Early Rx:  Saves Lives 
     (PCI/Fibrinolysis) 
 

 
“TIME IS MUSCLE” 

 
   



• Shortens in-hospital treatment time 

• Patient’s more likely to receive Fibrinolytics 

 or percutaneous coronary 

 intervention (PCI) 

• Significantly reduces patient mortality 

Although adds Prehospital time: 



•  Patient 

•  Prehospital 

•  Hospital 

GOAL:  30 - 90 Minutes to Treatment 



• Focused History 

• 12 Lead ECG 

• Physical Examination 

• Fibrinolytic Criteria 



• EMS SYSTEM APPROACH THAT 

SHOULD ADDRESS: 

 Oxygen - IV - cardiac monitor - vital signs 

 Nitroglycerin 

 Aspirin 

 Pain relief with narcotics 

 Notification of emergency department 

 Rapid transport to emergency department 

 Prehospital screening for PCI or fibrinolytic 

therapy 

 12-lead ECG, computer analysis, 

transmission:  

•     to emergency department 

 

• “DOOR-TO-REPERFUSION”  

TEAM PROTOCOL APPROACH 

 

 Rapid triage of patients with chest pain 

 Clinical decision maker established 

(emergency physician, cardiologist, or other) 

 



ASSESSMENT 

 

TREATMENTS TO CONSIDER if  there  

is evidence of  coronary thrombosis 

plus no reasons for exclusion: 

(some but not all may be appropriate) 

  Clopidogrel 

 Nitroglycerin IV 

 -Beta Blockers IV 

 Heparin IV 

 Ace Inhibitors 

 Statins 

 Glycoprotein Inhibitors 

 Consult as needed 

 Decide eligibility for  

•  PCI/Fibrinolysis 

 

 

 

• Immediate: 

 Vital signs  

 Oxygen at 4 L/min-Sat<94% 

 Aspirin, if not given prior 

 Start IV 

 Nitroglycerin SL or spray 

 Morphine IV 

 12-lead ECG (MD review) 

 Focused history & physical 

 Chest X-ray 

 Blood (electrolytes, cardiac 

 markers, coagulation 

 studies) 

 





• AMI = Death of Heart Tissue 

 (an evolving process) 

• Coronary Occlusion:   

 atherosclerosis / thrombus 

• Mainly Left Ventricle (LV) 

• Most of LV supplied by Left Coronary 



• Hyperlipidemia 

• Age 

• Male sex 

• Tobacco use 

• Alcohol use 

• Hypertension 

 Sedentary lifestyle /  

 obesity 

 Family history 

 Diabetes mellitus 



Right 

Coronary 

Artery 

Left Main 

Coronary 

Artery 

Circumflex 

Left 

Anterior 

Descending 



The background for 

most infarctions: 

ATHEROSCLEROTIC 

NARROWING 



The immediate cause 

of most infarctions: 

THROMBUS      

FORMATION 



 Inferoposterior  L.V. 

 Posterior Septum 

 Right Ventricle  

 SA Node, AV Node 

 



 Inferior/Posterior M.I. 

May Involve R.V.  

 Bradycardia 

 Heart-Block 
•     (often transient) 



• Left Anterior 

Descending 

 Anterior L.V. 

 Anterior Septum 

 Bundles in Septum 

• Circumflex 

 Posterolateral L.V. 

 



 Anterior M.I. 

 Bundle Branch Block 

 Heart Block 

 Posterolateral M.I. 

 



• CLINICAL 

CORRELATIONS 

 

 Bundle Branch Blocks 

•     occur at different sites 

 

  Complete Bundle Branch 

•     Blocks may obscure the  

•     ECG findings of AMI 

 

SA Node 

AV 

Node 
Left  

Bundle 

Posterior 

Fascicle 

Anterior 

Fascicle 

Right 

Bundle 





The “Chest Pain” of AMI 

Note:  

Often not in the chest 

Often not described as pain  

Classic:    

Substantial to left arm  

More than 30 minutes 



AMI “Chest Pain” Location 

(Typically Diffuse)  

Epigastrium Back 

Jaw Arms 

Shoulders Wrists 

Classic:  Substernal 



AMI “Chest Pain” Character 

Heaviness Squeezing 

Aching Indigestion 

Distress Burning 

Discomfort Numbness 

Classic:  Pressure / Tightness 



Pain History (PQRRRST) 

P rovoked 

Quality 

Region 

Radiation 

Relief 

Severity 

T ime 

R 

P T 
U 

S Q 



Additional History (SAMPLE) 

Symptoms (other than pain) 

Allergies 

Medication 

Past history    

L ast meal 

E vents prior to episode 



• CARDIOVASCULAR 

• PULMONARY 

• GASTROINTESTINAL 

• MUSCULOSKELETAL 

• ANXIETY ATTACK 



• Infarction 

• Angina Pectoris 

• Dissecting Thoracic Aneurysm 

• Pericarditis 

** All effect ECG **  

CARDIOVASCULAR - 



• Embolism 

• Pneumothorax 

• Pleurisy 

• Pneumonia 

PULMONARY - 



• Cholecystitis 

• Pancreatitis 

• Peptic Ulcer 

• Esophageal 

• Hiatal Hernia 

GASTROINTESTINAL - 



• Cervical Disc 

• Costochondritis 

MUSCULOSKELETAL - 

ANXIETY ATTACK - (Hyperventilation) 



General Physical Exam  

 (“MACCS”imize) 

Mental (AVPU) 

Appearance (skin) 

Chest (breath sounds) 

Cardiovascular (head to toe) 

S troke (focal signs) 



Venous Distention 

Heart Sounds (S3, S4) 

Abdomen (Mimics) 

Radial Pulse 

Peripheral Edema 

Breath Sounds (rales) 



Elevated Central Venous Pressure         

> 15 cm 

Sternal 

angle 

= 5 cm 

Normal 

= 7 cm 

or less 



Auscultatory Areas - Listen at Apex 

SYSTOLE DIASTOLE 

S4 

S1 
S2 

S3 

S4 

 Normal:  S1, S2 

 Heart Failure:  S3, S4  

 systolic murmur 

 Pericarditis:  rub 



Breath Sounds for EMS 

 Vesicular: Normal 

 Rales (crackles): Pulmonary Edema 

 Wheezes (whistles): Bronchospasm  

  “Cardiac asthma” 

 Friction rub: Pleuritis 

 (like sandpaper) 



• Tachycardia:  HR > 100 bpm 

• Hypotension:  BP < 100 mm Hg 

• Pulmonary Edema:  rales > 1/2 way up 

• Shock:  BP < 90 and Pulmonary Edema 

• Conduction Abnormalities - 

 AV Block and Intraventricular (BBB) 





Indications for 12 Lead ECG Include: 

“Chest Pain” Palpitations/Dysrhythmias 

Shortness of Breath Overdoses 

Syncope / Dizziness Impending Doom 

Unexplained Sweating or Nausea and Vomiting 



 First treat life threatening 

problems and chest pain 
 

 Do not delay transport of 

critically ill patients 

  



6 Limb Leads (Vertical Plane) 

 I, II, III, aVR, aVL, aVF 

6 Limb Leads (Horizontal Plane) 

 V1 through V6 



Limb Leads 

(Vertical Plane) 

Chest Leads 

(Horizontal Plane) 

V1 V2 
V3 

V4 

V5 

V6 

Anterior 

Posterior 

Center of Heart 
zero point 

- - 
- 

- 

- 
+ 

+ 
+ + + + III 

aVF 

II 

aVR 

I 

aVL 

Inferior 

Lateral 



R 

P T 
U 

S Q 

5.0 mm.      
= 0.2 sec. 

1.0 mm.       
= .04 sec. 

10.0 mm.   

= 1.0 mv. 



R 

P T 
U 

S Q 

Isoelectric line 

Isoelectric Line (reference for ST elevation) 



R 

P T 
U 

S Q 

P 

P Wave  (atrial depolarization) 

P - R Interval 



P T 
U 

QRS Complex  (ventricular depolarization) 

QRS 

R 

S Q 



R 

P 

S Q 

T   (ventricular repolarization) 

T 
U 



R 

P T 
U 

S Q 

J Point  (junction between QRS and ST) 

The J Point is not always identifiable 

J Point 



R 

P U 

Q 

ST Segment  (read for injury - STEMI) 

ST 

T 

S 

S-T 



AMI - Guide to Interpretation 

QRS - Is LBBB present? 
 

        If answer is no, 

Read the ST 

segments.  

ST  - Is elevation  1 mm. 

present in at least two 

contiguous leads? 

After Rate and Rhythm: 





Do Not Place On Torso 

Right Arm Left  Arm 

Right Leg Left  Leg 



I 

V6 

V4 V1 aVR 

III aVF 

V5 II aVL 



4th Intercostal Space (ICS),    
Right Parasternal 

4th ICS, Left Parasternal 

5th ICS, Midclavicular Line 
(must place prior to V3) 

Between V2 and V4 

Level = V4, Anterior Axillary 
Line 

Level = V4, Mid Axillary Line 

1 2 

3 
4 5 6 

V1 

V2 

V4 

V3 

V5 

V6 Axila 

Clavicle Sternal 

Angle 



   Correct  (1 mV.)  

   Under  (0.5 mV.) 

    Over  (1.5 mV.) 





• Remember inferior and anterior 

• Worry most about anterior 

• Identify significant ST elevation 

• STEMI 



CLINICAL CORRELATIONS 

 

 BBB may occur at  

    different sites in the 

    conduction system 

 

 BBB may obscure the  

    ECG findings of AMI   

The Conduction System 

LBBB 

RBBB 



QRS  .12 sec. ( 3 small boxes) 

When develops during AMI, 

implies extensive ischemia 

LBBB - 

treat as AMI if 

symptoms present 

RBBB - 

read ST segments 

Note: may be difficult 



QRS 

down = left 

QRS 

up = right 

Left BBB Right BBB 

Lead V1 - turn signal: 



I aVR V1 V4 

II V5 
V2 

aVL 

III V6 V3 aVF 



I aVR V1 V4 

II V5 aVL 

III V6 V3 aVF 

V2 



AMI - Guide to Interpretation 

QRS - Is LBBB present? 
 

        If answer is no, 

Read the ST 

segments.  

ST  - Is elevation >   1 mm. 

present in at least two 

contiguous leads? 

After Rate and Rhythm: 



I 

II 

III 

aVR 

aVL 

aVF 

V1 

V2 

V3 

V4 

V5 

V6 



AMI - Locations and Leads 

LOCATIONS LEADS 

Inferior II, III, aVF 

Anterior  V1 - V6 

Anteroseptal V1 – V2 

Lateral I, aVL, V5, V6 



Normal 

Q Wave / ST 
Elevation 

Q Wave / Normal ST / 
Inverted T 

ST Depression T Wave Inversion 

ST Elevation 

ST-T Wave Changes 



Ischemia: Injury: 

 

T  
Inversion 

ST 
 Elevation 

Q Wave 
(Pathologic) 

Infarction: 

 



AMI Extent and Progression 

Subendocardial Non Transmural 
(Non Q Wave) 

Transmural 
Thrombus Usual 

ST Segment 
Depression 

T Wave  
Inversion 

Q Wave and ST 
 Segment Elevation 

V5 V5 V5 

LV 



I aVR V1 V4 V2 

V6 V3 aVF III 

II V5 aVL V3 

III 
aVF 

II 



I aVR V1 V4 

II V5 V2 aVL 

III V6 V3 aVF 

V1 V2 

V5 

V4 

V6 

V3 

1,    

aVL  



I aVR V1 V4 

III V6 V3 aVF 

II V5 V2 aVL 

V1 V2 

V5 

V4 

V6 

V3 

1,    

aVL  

1,    

aVL  



I aVR V1 V4 

II V5 V2 aVL 

III V6 V3 aVF 

V1 V2 

V5 

V4 

V6 

V3 



I aVR V1 V4 

II aVL V2 V5 

III aVF V3 V6 



aVF V3 V6 III 

aVL V2 V5 II 

I aVR V1 V4 



aVF V3 V6 III 

aVL V2 V5 II 

I aVR V1 V4 





Complete LBBB 

LV Hypertrophy 

Ventricular Pacemakers 

Early Repolarization 

Ventricular Rhythms 

Pericarditis 



V1 V6 

• Sinus P with wide QRS  (> 3 small boxes) 

• LBBB and history suggestive of acute MI 

 (Class I recommendation for thrombolysis) 

Complete Left Bundle Branch Block 



Complete Left  Bundle Branch Block 

I aVR V1 V4 

II V5 V2 aVL 

III V6 V3 aVF 



III V4 

• QRS wide and unrelated to P waves 

• Cannot interpret ST - T waves 

Ventricular Dysrhythmia 



Ventricular Dysrhythmia 

V4 V1 aVR 

V5 V2 aVL 

V6 V3 aVF 

I 

II 

III 



II V5 

• Spike followed by wide QRS 

• Cannot interpret ST - T waves 

Ventricular Pacemaker 



Ventricular Pacemaker 

II 

III 

aVL 

aVF 

V2 

V3 

V5 

V6 

I aVR V1 V4 



III V3 

• Spike followed by P wave 

• 2nd spike followed by wide QRS 

A-V Sequential Pacemaker 



A-V Sequential Pacemaker 

I aVR V1 V4 

II aVL V2 V5 

III aVF V3 V6 



V4 V5 

• J and Concave ST elevation V Leads 

• Normal variant / young males 

Early Repolarization 



Early Repolarization 

V4 V1 aVR 

V5 V2 aVL 

V3 aVF 

I 

II 

III V6 



I V5 

• Tall R waves in leads reflecting L.V. 

 (R wave V5 or V6 > 26 mm) 

• ST - T changes due to L.V.H. 

Left Ventricular Hypertrophy (LVH) 



Left Ventricular Hypertrophy 

I aVR V1 V4 

II V5 V2 aVL 

III V6 V3 aVF 



I V6 

• ST segment elevation most leads 

• “Flu” history and atypical chest pain 

Acute Pericarditis 



Pericarditis 

V4 V1 aVR 

V5 V2 aVL 

V6 V3 aVF 

I 

II 

III 





The immediate cause 

of most infarctions: 

THROMBUS      

FORMATION 



Atherosclerosis 

and         

Thrombus 



Totally 

Occluded by 

Thrombus 



Flow 

Partially 

Restored 



Further 

Resolution of 

Thrombus 



Airway - ensure patency (prevent aspiration)  

B reathing - oximeter, O2 

Circulation - vital signs, rhythm monitoring, IV  

Initial Assessment: 



METHOD: 
 

 

 

GOAL: 

 

Reduce Infarct Size 

 

 Decrease oxygen demand 

 Increase oxygen supply 



DRUG USE MECHANISM CAUTIONS 

Nitroglycerin 

 

Morphine 

 Sulfate 

 

Ischemic pain 

 

Severe ischemic 

 pain 

 

Pulmonary 

Edema 

 

May dilate 

 coronary arteries 

 Dilates peripheral 

veins and arteries, 

reducing heart’s 

volume and 

 pressure load 

Acts on pain sites 

in brain 

Headache 
 

Hypotension 
 

Vasodilators 
e.g., Viagra 

 

Nausea, 

Vomiting 

 

Hypotension 

 

Respiratory 

Depression 

 



DRUG USE MECHANISM CAUTIONS 

Anti-Platelet: 

Aspirin 

 

Fibrinolysis: 

Retavase 

TNKase 

Streptokinase 

 

 

Prevents clot 

formation 

 

Dissolves  

the clot 

occluding 

coronary 

artery 

 

Decreases 

 platelet  

“stickiness” 

Activates  

plasmin 

which lyses 

the thrombus 

 

 

Bleeding 

 

Gastric Ulcers 

 

Bleeding 

 

Exclusion 

Criteria for 

Thrombolytics 

 

 



AMI Cause: 

If Rx Early: 

Indications: 

Contraindications: 

Thrombus in majority 

Flow    , damage 

Persistent symptoms  

of < 12 hours duration 

 

ST elevation of STEMI 

Exclusion criteria 



• Persistent symptoms consistent with AMI 

 for > 30 minutes and < 12 hours 

 (chest pain or equivalent) 

• ECG changes 

• ST segment elevation 1 mm. in at least 2 contiguous vertical 

leads, or 2mm. In 2 contiguous horizontal leads 

• QRS is.12 sec. with LBBB (not RBBB) 

Inferior - II, III, aVF, Anterior -  V1-V6, Lateral - 1, aVL 



B leeding (active or known problems) 

S troke (TIA, brain and spinal surgery) 

S treptokinase (previously received - allergy) 

Surgery (recent or trauma - traumatic CPR) 

Severe Hypertension 



• EMS SYSTEM APPROACH THAT 

SHOULD ADDRESS: 

 Oxygen - IV - cardiac monitor - vital signs 

 Nitroglycerin 

 Aspirin 

 Pain relief with narcotics 

 Notification of emergency department 

 Rapid transport to emergency department 

 Prehospital screening for PCI or fibrinolytic 

therapy 

 12-lead ECG, computer analysis, 

transmission:  

•  to emergency department 

 

• “DOOR-TO-REPERFUSION”  

TEAM PROTOCOL APPROACH 

 

 Rapid triage of patients with chest pain 

 Clinical decision maker established 

(emergency physician, cardiologist, or other) 

 



ASSESSMENT 

 

TREATMENTS TO CONSIDER if  there  

is evidence of  coronary thrombosis 

plus no reasons for exclusion: 

(some but not all may be appropriate) 

  Clopidogrel 

 Nitroglycerin IV 

 -Blockers IV 

 Heparin IV 

 Ace Inhibitors 

 Statins 

 Glycoprotein Inhibitors 

 Consult as needed 

 Decide eligibility for  

•  PCI/Fibrinolysis 

 

 

 

• Immediate: 

 Vital signs  

 Oxygen at 4 L/min-Sat<94% 

 Aspirin, if not given prior 

 Start IV 

 Nitroglycerin SL or spray 

 Morphine IV 

 12-lead ECG (MD review) 

 Focused history & physical 

 Chest X-ray 

 Blood (electrolytes, cardiac 

 markers, coagulation 

 studies) 

 



Cherri and Gary Trump of Pinecrest 

Tree Farm in Blue Springs. Gary 

benefited last summer from a heart 

attack protocol recently introduced in 

Beatrice Fire Rescue  
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