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DIANA:cecq-apr16-acs12LECG 

Name Employer Date 
 

Abbreviations: STD = ST depression, STE = ST elevation 

1 
List 7 patient complaints that 
are indications for a 12L ECG. 

1. discomfort 
2. dyspnea/SOB/HF 
3. diaphoresis 
4. dizziness/syncope 

5. dysrhythmia/palpitations 
6. GI c/o (indigestion, N/V) 
7. weak/tired/fatigue 

2 List 7 locations 

1. Chest 
2. Jaw 
3. Neck 
4. Shoulder 

5. Arm 
6. Back 
7. Epigastric 

3 List 7 risk factors for ACS. 

1. Age 
2. Cholesterol - high 
3. DM 
4. HF 

5. HTN 
6. MI 
7. Smoking 

4 
List 5 ways to minimize artifact 
on 12L ECG’s. 

1. Fresh electrodes 
2. Skin prep 
3. Body/limbs relaxed 

4. Ask pt to hold still 
5. Avoid cable damage 

5 
What is most common error 
made with 12L ECG electrode 
placement? 

Electrodes for V1-2 placed too high 

6 
Describe correct placement for 
12L ECG electrodes. 

V1 – 4th ICS R of sternum 
V2 – 4th ICS L of sternum 
V3 – midway between V2 & V4 

V4 – 5th ICS mid-clavicular line 
V5 – level w/ V4 midway between V4 & V6 
V6 – level w/ V4, mid-axillary line 

7 
Identify what portion of 
myocardium is seen on 
following leads. 

I – lateral (high) 
II – inferior 
III – inferior 
aVL – lateral (high) 
aVF – inferior 

V1 - septal 
V2 - septal 
V3 - anterior 
V4 - anterior 
V5 - lateral 
V6 - lateral 

8 
What is the difference between 
ischemia/injury and infarction? 

Degree/severity and reversibility of myocardial damage. 

9 
What are two (2) ECG signs of 
ischemia? 

T wave changes – hyperacute or inverted 
STD 

10 What is ECG sign of injury? STE 
11 What is ECG sign of infarction? Q waves 

12 
Is a Q wave negative or 
positive? 

Negative 

13 
When measuring ST segment 
for elevation or depression, 
what is it compared to? 

TP segment/baseline 

14 
Describe a systematic method 
of analysis for 12L ECG’s. 

 II, III, aVF for STE, STD, T wave ’s 
 V1-4 for STE, STD, T wave ’s 

15 
ECG 1: What is likely cause of 
STD seen on only 1st complex 
in lead III? 

artifact 

16 
ECG 2: Why is this 12L 
interpreted as “normal” when 
there is STE in V3? 

Present in only 1 lead 

17 
Do ECG’s 3-4-5 appear 
“normal”? 

yes 

18 
ECG 6: What is ECG rhythm?  
Is device interpreting ECG 
rhythm correctly? 

Sinus w/ PAC’s 
No, device is not correctly interpreting ECG rhythm. 

19 
62M, chest pain (174539), 
indigestion x10m  

Engine from town A, arrived prior to amb from town B, decided to walk pt to ambulance. 
If pt had been placed on ECG monitor, prior to moving pt from house, do you think crew would have 
walked pt to ambulance? 
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20 
ECG 7: What ECG changes 
are triggering interpretation of 
“Acute MI, inferior inarct”? 

STE in II, III, aVF 

21 
ECG 7: What are ECG 
changes seen in leads I & aVL 
called/due to? 

Reciprocal changes 

22 

61F, chest pain (090906): 
could this pt have been given 
an IVF bolus?  What 5 
symptoms support your 
answer? 

Yes; was exercising, GI c/o (nausea/diarrhea feeling), pale, diaphoretic, BP 90/60,  

23 
ECG 8:  What is your 12L 
interpretation? 

IWMI w/ reciprocal changes 

24 
ECG 9:  What is your 12L 
interpretation? 

IWMI w/ reciprocal changes 

25 

ECG 9: Pt c/o dizzy, 
lightheaded, BP 70/40, pale, 
cool, lungs clear.  How tx this 
pt?  1st med? 

 O2 sat, bG, CSS 
ASA unless CI 
Atropine 0.5 mg q 3-5m, max dose 3mg 

26 
ECG 9: What if no response to 
1st med? 

Dopamine begin @ 5 mcg/kg/min, titrate 

27 
ECG 10: What is your 12L 
interpretation? 

Acute anteroseptal MI 

28 
ECG 10: What are signs of 
injury? 

STE in V1-5 

29 
ECG 10: What are signs of 
infarction? 

Q waves in V1-4 

30 
73M c/o palpitations (040742): 
Was O2 admin appropriate for 
this pt? Why? 

Yes; RA O2 sat 90% 

31 
ECG 11: What, if any, 
pathology is seen on 12L? 

STD in V2-4 

32 What is STD a sign of? Myocardial ischemia 

33 
ECG 12: Is device interpreting 
rhythm correctly? What is 
rhythm?   

No, Sinus w/ PVC’s 

34 What are causes of PVC’s? Myocardial ischemia (among others) 

35 
55F c/o nausea x5d (0211821): 
what indications did pt have for 
12L ECG? 

Nausea (angina equivalent), Age, PMH/meds 

36 
ECG 13: What 12L abnormality 
is seen? 

III, avF = Inverted T waves 

37 
What are inverted T waves a 
sign of? 

Myocardial ischemia 

38 ECG 14: What is ECG rhythm? Atrial fibrillation 

39 
50M c/o chest pain (200234): 
Does hx & PE sound like 
angina or acute MI? Why? 

Angina, onset during exertion (walking up stairs), pain-free upon ED arrival 

40 
ECG 15: What 12L 
abnormalities are seen? 

STD V2-6 

41 
ECG 15: What is STD a sign 
of?  

ischemia 

42 
Watch this video (2 links to 
same video provided) 

https://www.youtube.com/playlist?list=PLaKcwBVYPBNBUbTTOmFxVa3gk-EwOqcyV 
https://www.youtube.com/watch?v=Hcf-44TUcnE&list=PLaKcwBVYPBNBUbTTOmFxVa3gk-EwOqcyV 

43 
95F c/o dizziness x12h 
(123640): What criteria did this 
pt have for a 12L ECG? 

c/o dizziness (angina equivalent) w/ (+) PMH/age/meds 

44 
ECG 16: Does this pt have a 
LBBB? 

yes 

  

https://www.youtube.com/watch?v=Hcf-44TUcnE&list=PLaKcwBVYPBNBUbTTOmFxVa3gk-EwOqcyV
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45 What are 2 criteria for a (BBB)? Supraventricular rhythm w/ QRS >0.12 

46 
ECG 16: Using Sgarbossa 
criteria, is this pt having an 
acute MI? Why? 

Yes; concordant STE in II, III, aVF and concordant STD in V2-3  

47 
ECG 16: Is device interpreting 
12L as STEMI? 

no 

48 
ECG 17:  What leads have 
abnormal Q waves? 

III, aVF, V1-6 

49 
What do abnormal Q waves 
indicate? 

Infarction 

50 
ECG 17:  Is this an acute or old 
infarction? Why? 

Old, no STE present 

51 
75F c/o felt weak and fell 
(052505): What criteria did pt 
have for 12L ECG? 

Weakness (angina equivalent) w/  age 

52 ECG 18: What is rhythm? VT 

53 
ECG 18:  Should pt have 
received amiodarone? Why? 

No, rate <150 

54 

ECG 19: c/o mild chest pain 
(1/10) & some difficulty 
breathing, BP 174/86, P 160, R 
24 lungs clear. Tx? 

 O2 sat & bG, ASA, vagal, verapamil 5mg slow over 3 min 

55 
ECG 20: If IV was successful, 
tx? 

adenosine 

56 
36F c/o palpitations x5m 
(093437) & ECG 21: What tx 
should pt have received? Why? 

sync CV due to inability to obtain radial pulse & BP 70/p 

57 
23M palpitations x30m 
(094817) & ECG 23: what tx 
should pt have received? Why? 

sync CV due to BP 84/54 

58 
ECG 24: Using Sgarbossa 
criteria, does this ECG show 
signs of MI? 

No, ST changes are discordant (normal for LBBB) 

59 

ECG 25: What ECG changes 
are triggering interpretation to 
say “inferior infarct, age 
undetermined”? 

Q waves, without STE in II, III, aVF 

60 
ECG 26:  Should a 
cardiac/STEMI alert be called 
for this pt? Why? 

Artifact is being misinterpreted as STE 

61 
ECG 27: Using Sgarbossa 
criteria, does this ECG w/ STE 
in V1-3 show signs of MI? 

No, ST changes are discordant (normal for LBBB) 

62 
ECG 28: Using Sgarbossa 
criteria, does this ECG show 
signs of MI? 

No, ST changes are discordant (normal for LBBB) 

63 
ECG 29:  What are anterior 
and posterior “fascicles” a 
branch of? 

left bundle branch 

64 
ECG 30: Are discordant T 
waves seen in V1-4 a normal 
finding w/ RBBB? 

yes 

x 
To differentiate between LBBB and RBBB, look at lead V1.   
     If last portion of QRS complex is negative, think LBBB.     If last portion of QRS complex is positive, think RBBB. 

65 ECG 31: LBBB or RBBB? R-BBB 
x ECG 32: A bifasicular block is when a pt has both a RBBB and a left anterior or posterior fasicular block. 

66 
ECG 33: Why is there a “no” 
sign through this 12L? 

Doing a 12L on IVR @ 20 is like doing a 12L on VF – no added information. 
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I S C H E M I A  

 
Hyperacute T wave.. 

I S C H E M I A  

 
T wave inversion..  

“flipped”.. 

I S C H E M I A  
 

ST depression (STD).. 
consider reciprocal .. 

I N J U R Y  

 
ST elevation (STE).. 

“STEMI”..  

A C U T E  

I N F A R C T I O N  

 

Q waves, w/ (+) STE.. 

O L D  

I N F A R C T I O N   
 

Q waves, no (-) STE.. 

Location Changes  Rec iprocal    
Infer ior  I I ,  I I I ,  aVF  I ,  aVL  

Anter ior -Septa l  V 1 -4  na 

Latera l  1,  aVL,  V 5 -6  I I ,  I I I ,  aVF  
Poster ior  V 7 -8-9  V 1 -4  

Risk Factors 

 Age 

 Cholesterol (high) 

 Diabetes (DM) 

 Heart Failure (HF)  
 Hypertension (HTN) 

 Myocardial Infarction (MI) 

 Smoking 
 

Electrode Placement 

Limb leads (RA, LA, RL, LL)  on limbs 

V1…4th ICS (intercostal space), R of sternum 
V2…4th ICS, L of sternum 
V3…Midway between V2-4 
V4…5th ICS, Mid-Clavicular Line 
V5…Midway between V4-6, level w/ V4 

V6…Mid-Axillary Line, level w/ V4 

LA 

RA 
Photo: Physio-Control 

Indications 

 Discomfort   
chest, jaw, neck, shoulder, arm, back, epigastric 

 Dyspnea / SOB / Heart Failure 

 Diaphoresis 

 Dizziness / Syncope 

 Dysrhythmia, Palpitations 

 GI c/o (nausea, indigestion) 

 Weak / Tired / Fatigue 
 

I 

Lateral 
aVR 

V1 

Septal 

V4 

Anterior 

II 

Inferior 

aVL 

Lateral 

V2 

Septal 

V5 

Lateral 

III 

Inferior 

aVF 

Inferior 

V3 

Anterior 

V6 

Lateral 

 

 

DIANA:12Lecg-3-16 



 
 
 
 
 

NORMAL (LBBB/paced) should see  
ST & T shifted opposite majority of QRS 

ABNORMAL (suspect STEMI) should NOT see 
 ST & T shifted same direction as majority of QRS 
 ST deflected opposite T-wave 
 ST & T > 5 mm in precordial leads 

RBBB normal findings 

Images EMS 12-Lead: Editor-in-Chief Tom Bouthillet, Fire Captain / 
Paramedic, Hilton Head Island Fire & Rescue, SC, Cardiac Care 
Program Mgr, Chief Content Architect ECGMedicalTraining.com, 
Editor-in-Chief ACLSMedicalTraining.com, Co-Producer Code STEMI 
Web Series, Author 12-Lead ECG Challenge app. Member Editorial 
Advisory Board EMS World Magazine, author EMS 12-Lead column 
EMS1.com. Teaches nationally in UMBC CCEMT-P program, 
referenced in American Heart Journal, Journal of American College of 
Cardiology: Cardiovascular Interventions and EP Lab Digest.  
See more: www.ems12lead.com and www.ecgmedicaltraining.com 

 



ACS &
12-L ECGContinuing Education

April 2016



•

•

–

–

•

•

•











II, III, aVF

V 1-4









Age/Gender     CC & Duration                                                     12-L time

Narrative

PMH 
& 
Meds

VS
&
Physical Exam

Impression
&
Treatment











55F c/o nausea x5d                                                                             211821

Altered LOC

ondansetron









95F c/o dizziness x 12h                                          123640

Dispatched for pt. who was sick. UOA found 95F A&Ox3 
sitting in chair. States dizziness started yesterday at dinner. 
Had nothing to eat today. Last meal dinner yesterday. bG 
327. IV attempts x2 unsuccessful. Pt. originally SPO2 85% 
RA. Placed on 4L O2 via NC improved SPO2 to 95%. Pt. 
denied any other complaints or recent trauma. X contacted 
and had no further orders. Pt. transported to X and 
transferred to ED nurse in room X without further incident.
DM, HTN

Amlodipine
Lopressor
Glucatrol

90/60-50-16-85%RA
98/52-54-16-94%
90/p-52-16-95%
Lungs clear
Skin dry/dehydrated

Dizziness/Vertigo

O2 4L NC
IVx2 Unsuccessful
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