
Subtleties in the 12 lead ECGSubtleties in the 12 lead ECG

Dave Dave GrimsleyGrimsley
CCEMTCCEMT--P, FPP, FP--C, ASC, AS

Virginia EMS Symposium 2009Virginia EMS Symposium 2009

Pegasus Flight OperationsPegasus Flight Operations



ObjectivesObjectives

•• Review cardiac anatomy  Review cardiac anatomy  

•• Localize infarction and base  treatment Localize infarction and base  treatment 
on anticipated complicationson anticipated complications

•• Identify subtleties in the ECG related to Identify subtleties in the ECG related to 
PE, RVI, PWMI, Ext. Ant. MIPE, RVI, PWMI, Ext. Ant. MI

•• Utilize criteria to differentiate SVT with Utilize criteria to differentiate SVT with 
aberrancy vs. VTaberrancy vs. VT
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Right Coronary Artery (RCA)Right Coronary Artery (RCA)

•• Proximal RCAProximal RCA

•• Right ventricleRight ventricle

•• Posterior wallPosterior wall

•• AV nodal circulationAV nodal circulation

•• Supplied by RCA in 90% of Supplied by RCA in 90% of 
populationpopulation
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LCA OcclusionsLCA Occlusions

•• complicationscomplications

–– Bundle branches Bundle branches 
supplied by LCAsupplied by LCA

–– Serious infraSerious infra--nodal heart nodal heart 
block may occurblock may occur

–– HemiblockHemiblock



Localization of AMI important for Rx?Localization of AMI important for Rx?



What kind of AVN blocks should be What kind of AVN blocks should be 

expected?expected?

•• RCALRCAL

•• Dysfunction at Dysfunction at 
the AVNthe AVN

•• Use caution Use caution 
administering administering 
AtropineAtropine in in 
setting of MIsetting of MI



AVN blocks AVN blocks 

•• LCALLCAL

•• InfranodalInfranodal blockblock

•• WQRSWQRS



EVOLUTION OF INFARCTION 

• Tall T wave

• ⇑⇑⇑⇑ ST segment

• ⇓⇓⇓⇓ T wave 

• Pathologic Q wave

• EKG normalizes,                                     
Q wave remains as 
evidence of MI

EKG changes must be present 

in two or more anatomically contiguous leads 

to be indicative if MI!



Major ComplicationsMajor Complications



Limb Leads Chest Leads

I aVR V1 V4

II aVL V2 V5

III aVF V3 V6

Lead Groups



Inferior Wall

• II, III, aVF

– Left Leg
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High Lateral Wall

• I and aVL

– Left Arm
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Lateral Wall

• V5 and V6

– Left lateral chest

– Circflx art.
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Lateral

Lateral 

Wall

I, aVL, V5, V6
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Anterior Wall

• V3, V4

– Left anterior chest
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Anterior Wall

•• V3, V4V3, V4

•• LAD art.LAD art.
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Septal Wall

• V1, V2

• Along sternal borders
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Septal

•• V1,V2V1,V2
•• SeptalSeptal

brachbrach of of 
LADLAD
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AMI Localization

summary

Anterior: Anterior: V3, V4V3, V4

SeptalSeptal: : V1, V2V1, V2

Inferior: Inferior: II, III, AVFII, III, AVF

Lateral:Lateral: I, AVL, V5, V6I, AVL, V5, V6
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Practice Practice 



Practice Practice 



Practice Practice 





Practice Practice 



Extensive Anterior MI

• Evidence in septal, anterior, and
lateral leads

• Often from proximal LCA lesion

• “Widow Maker”

• Complications common!



more practice more practice 



even more practice



Proximal RCA Occlusion

• Right Ventricular 
Infarct (RVI)

• 12-lead ECG does not
view right ventricle

• Use additional leads

• V4R



Physical Evidence of RVI

(triad of RVI)

• Dyspnea with clear lungs

• Jugular vein distension

• Hypotension

– Relative or absolute



Treatment for RVI

• Use caution with vasodilators

– Small incremental doses of MS

– NTG by drip



Fluid for Hypotension

• One to two liters may be required

• “Large bore” lines here



Practice



Practice



Posterior Wall MI (PWMI)

• Usually an extension of an 
inferior or lateral MI

• Common with proximal RCA 
occlusions

• May occur with LCX occlusions 



PWMI

• Reciprocal changes 

– V1 - V4

• Indicative changes 

– V7, V8, V9
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Posterior Leads

• V7
– Posterior axillary line

– Level with V6

• V8
– Mid-scapular line
– Level with V6

• V9
– Left para-vertebral
– Level with V6



Practice



Pulmonary Embolus

• Typical presentation in lg. PE:

– Tachypnea, tachycardia, dyspnea, 
CP, anxiety, low Sao2, low grade 
fever

– Predisposing factors

– 12 lead: S1, Q3, T3

– ST, RBBB, low amplitude



ECG findings

S1 Q3 T3



AXIS
• Axis is the 

direction of 
travel of the 
electrical 
impulse

• LLQ “normal”
60 degrees LII

• Impulses 
traveling toward 
a positive 
electrode 
inscribes a + 
deflection



Limb Leads



Hex-axial reference

• Know 0 degrees is at the L arm

• 180 degrees is at the R arm

• Easiest to break down into “4 
quadrants”



VT

• Advanced age

• Width

• regular

• CAD

• AV dissociation (p waves)

• Fusion capture beats

• Extreme axis

• Upright complex in V1

• Negative complex in V6

• Concordance 
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SVT

• Regular

• Narrow

• Younger pt

• Faster

• Normal R wave progression

















MAT

• Irregular

• P wave morphology different

• pulmonary disease

• Strain patterns

• Ischemic patterns

• Rx the pulmonary disease







WPW

• Short p-r interval

• Delta wave

• Accessory pathway (BK) to 
bypass AVN

• Bouts of tachycardia
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