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Practical ECG Rhythm Analysis

Edward C. Adlesic, DMD

Pittsburgh, Pennsylvania

Recording Electrical Activity

➢ Bipolar limb leads I, II, and III

➢ Augmented unipolar limb leads: aVR, aVL, and 
aVF

➢ Precordial unipolar chest leads V 1 to 6

➢ Leads historically used for monitors

▪ I, II, and II

▪ Lead II is the most frequently used lead for 
dysrhythmia recognition

▪ Lead V1 may have some value in selected patients 

3 Lead ECG 

Lead I =  RA to LA
Lead II = RA to LL
Lead III = LA to LL

Rhythm Interpretation Step 1

➢ # 1:  Step back & assess the rhythm

▪ Is there organized activity & is this activity 

repeated complex after complex?

▪ Is the rhythm regular or irregular?

▪ Is the irregularity regular or irregular?
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Rhythm Interpretation Step 1

▪ Are there groups of complexes followed by a 

pause?

▪ Do all the complexes look the same?

▪ Are the QRS complexes narrow or wide?

Organized Activity

This appears to have an organized pattern throughout the tracing

Chaotic Activity

The activity here does not appear to be organized at all.

There is no set pattern.

Regular Rhythm

The rhythm is very regular.  

There are no pauses in the tracing
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Irregular Rhythm

The large deflections are not following a regular set interval.

They are occurring earlier ( premature ) than expected.

Irregularly Irregular

There is no set pattern to when the large deflections occur.

Hallmark of a specific dysrhythmia.

Group Beats

See a group of  3 wave forms and then a pause.

Recognition of groups of beats is the key for another specific dysrhythmia.

Rhythm Interpretation Step 2

➢ Look for the  P wave

▪ P wave indicates atrial activity 

▪ In a given lead, if all of the P waves have the 

same shape  =  same foci

▪ We use Lead II because the P wave is upright

▪ Measure the P-P interval: is it constant & is it 

the same as the R-R interval?

▪ What is the atrial rate?   Compare to ventricular 

rate
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Look for the P wave Rhythm Interpretation Step 3

➢ Look at the   QRS complex
▪ Fixed R-R or fixed S-S complexes means 

regular rhythm

▪ Are the complexes narrow or wide   < 0.10 
seconds?

▪ Do they all have the same shape   =   focus?

▪ Is the ventricular rate the same as the atrial 
rate?

QRS Complex Rhythm Interpretation Step 4

➢ Is there normal AV  conduction?

▪ Look at the P-R interval

▪ Is there a P wave for each QRS?

▪ Is the P-R interval fixed &  <  0.20 secs?

▪ Is the P-P rate equal to the R-R rate?

▪ Are the atrial & ventricular rhythms regular?

▪ Are there group beats?
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Rhythm Interpretation Step 5

➢ What is the heart rate?

Fast -- normal -- or  slow

Heart Rate Determination

➢ Monitors:   give you the rate

Heart Rate Determination Rhythm Interpretation Step 6

➢ Rhythm:      is it regular, irregular, or 
irregularly irregular?

➢ By this point, diagnosis of the rhythm’s 
pacemaker should be clear

▪ either supraventricular or ventricular based upon

 presence of P wave & P-R interval status

 QRS width & morphology

 rhythm regularity 
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Supraventricular Rhythm

➢

Supraventricular or Ventricular Rhythm?

Interpretation Steps  7  &  8

➢ What is the clinical significance of the 

rhythm?

➢ What is your diagnosis? 

➢ Is immediate treatment indicated?

Interpretation Summary

➢ Regular rhythms
▪ NSR, SB, ST, or  AT

▪ AF with fixed AV block

▪ Junctional rhythms, JT, or  PSVT

▪ VT,   some idioventricular rhythms

▪ Rhythms with 1st degree AV block, 3rd degree 

AV block, or  2nd degree AV block 2:1

Interpretation Summary

➢ Irregular rhythms
▪ PAC, JPC, or PVC

▪ AF with variable AV block

▪ Sinus arrhythmia

▪ Sinus arrest,  MAT,  VT with capture 

beats
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Interpretation Summary

➢ Group beats

Always look for second degree 

AV block

Interpretation Summary

➢ Irregularly irregular

Classic description of atrial 

fibrillation

Cardiac Dysrhythmias

➢ Regular rhythm

➢ Rate of 65
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Normal Sinus Rhythm

➢ Pacermaker is the SA node

➢ P wave of sinus origin

▪ Upright in Lead II & inverted in aVR

▪ Can not be inverted in Lead I  &  aVF

➢ Heart rate is 60 to 100

➢ Rhythm is regular

▪ P-P interval  &  R-R interval are constant and 

equal

Normal Sinus Rhythm

➢ Constant P wave shape in a given lead

➢ Constant P-R interval  0.12 to 0.20 secs

➢ QRS complex follows each P wave

➢ QRS is normal    < 0.10 secs  unless there 

is a BBB present

➢ Not a diagnosis of health or disease

NSR

1. P wave before each QRS.   P-R intervals fixed & normal length
2. Regular rhythm and rate between 60-100
3. QRS is normal width
4. Atrial rate = ventricular rate

➢ Regular rhythm

➢ Rate of 65

➢ NSR



9

Sinus Bradycardia

1. Pacer is SA node.     P before each QRS.    Fixed, normal P-R interval
2. Rate is just slower than NSR     Rate = 45 to 59

Sinus Tachycardia

1. Pacer is SA node.   P before each QRS.   P-R interval fixed & normal.
2. Rate is just faster than NSR.    Rate =  101 to 160
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➢ Regular or irregular

➢ Look for P waves

➢ Look at QRS

Atrial Premature Contractions

➢ Pa wave occurs earlier than expected

➢ Pacemaker is an ectopic focus in atria

➢ Rhythm is irregular

➢ Ectopic Pa wave is upright, biphasic, or 

inverted depending upon its location

➢ Pa – R  interval is usually normal 0.12 to 

0.20 secs

Atrial Premature Contraction

➢ Premature P  produces Pa – QRS – T 

➢ SA node is suppressed 

▪ slight pause in rhythm but not fully 

compensatory as in a PVC

➢ QRS is normal 

▪ wide QRS = aberrant conduction during 

relative refractory period of ventricles 

PAC
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PAC & Incomplete Compensatory 
Pause

PSVT

➢ Heart rate 160 – 250 with regular rhythm

➢ 1:1 AV conduction for rates  <  200

▪ rate > 200,  see physiologic 2:1  AV response

➢ P waves buried in QRS

➢ QRS usually narrow  <  0.10 seconds

➢ Treatment

▪ vagal, adenosine, cardizem, beta blockers

PSVT

1. No P waves seen;  fast heart rate usually  > 160
2. Typically  1:1  AV conduction
3. Narrow QRS      wide = aberrancy or BBB
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Atrial Flutter  ( AF )

➢ Ectopic atrial focus      Rates:  220 – 350 

➢ Ventricular rate depends upon AV block

➢ Ventricular rhythm: regular or irregular

▪ depends upon fixed or variable AV block

➢ “saw tooth” flutter waves in Lead II, III, 

or AVF     ---- do not see P waves

➢ Less common than PSVT or A-fibrillation

AF Atrial Flutter

1. Top strip:  AF rate is 270                   AV block is  2:1  &  4:1
2. Bottom strip after medication:  AF rate is 224    AV block is  2:1
3. Measure block:  Compare distance between flutter waves to R waves.
4. Do not count the number of  F waves between  R waves
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Atrial Fibrillation  ( A-fib )

➢ Pacemaker is atria    atrial rates  300 – 400

➢ Ventricular rates  120 – 200

▪ “ irregularly irregular ventricular rhythm”

➢ No P waves – flat or chaotic baseline Lead II

➢ QRS:  narrow or aberrant

➢ 10 to 20 times more common than AF

▪ most common ectopic rhythm in heart disease

Afib

1. No P waves;   chaotic or flat baseline;   fast atrial rate
2. Loss of atrial kick – ventricular filling can decrease by  25%
3. “irregularly, irregular ventricular response”

Ventricular Rhythms
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Premature Ventricular 
Contractions          PVC

➢ Ectopic pacemaker in ventricle

➢ Irregular rhythm = premature beat

➢ QRS complex:  wide  > 0.12 seconds

➢ ST-T complex is opposite to the major deflection of the 

QRS

➢ Constant coupling interval for the ectopic focus:  R-Ra

➢ P waves are absent:  hidden in the widened QRS

PVC & Compensatory Pause

➢ PVCs produce a compensatory pause

▪ R – R – R  interval  =  R – Ra – R  interval

➢ Ectopic focus in ventricle conducts in 2 directions
▪ antegrade to the ventricle

▪ retrograde to the atria

➢ AV nodal tissues

▪ ectopic retrograde conduction meets normal SA node antegrade 
impulse

▪ SA node impulse produces a P wave but it is hidden in QRS

▪ since SA node fired, there is no disruption to the next SA node 
impulse & that impulse produces a normal  P-QRS-T  

 see compensatory pause

PVC
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PVC

Ventricular Bigeminy

PVC

Ventricular Trigeminy

PVC

Ventricular Trigeminy
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PVC

Multifocal PVC  &  Occur in Couplets

PVC

PVCs  with  R on T       short  burst of VT

PVC:  R  on  T   to  Vfib

Two PVCs that occur on a T wave then the third 
PVC precipitates Vfib
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What is the diagnosis????

Look closely before you answer.

Heart Blocks

AV Block

➢ AV block:  P wave falls outside of the QT 

interval of the previous beat & produces one 

of the following

▪ Prolonged AV conduction:  P-R  >  0.20 secs: 

1st degree AV block

▪ Failure of conduction of  1 or more atrial 

impulses to the ventricles:    2nd, 3rd, and high 

degree AV blocks

AV  Blocks

➢ First degree

➢ Second degree

▪ Mobitz  Type I

▪ Mobitz  Type II

➢ High degree

➢ Third degree
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Criteria for 1st Degree AV

➢ Rhythm:   usually  regular

➢ P-R interval:  > 0.20 secs    up to 0.80 secs

➢ P-R interval:  fixed interval in a lead

➢ P wave:    every P wave followed by QRS

➢ QRS:  usually normal

➢ P-P  rate  is  same as  R-R  rate

➢ Just like NSR except for prolonged P-R

1st Degree AV Block

P-R   >  0.20 secs           1st degree AV Block

Second Degree AV Block

➢ Mobitz Type I

▪ absolute & relative refractory periods of the 

AV tissues are prolonged

➢ Mobitz Type II

▪ block is usually in the bundle branches 

▪ block can also be in Bundle of His
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2nd Degree AV Block Type I

➢ Rhythm

▪ atria is regular   P-P

▪ atrial pacer is usually sinus but can be AT or 

AF

▪ ventricular rhythm is irregular:   you see 

group beats usually in  2s  or  3s   --- this is 

3:2  and  4:3   AV conduction

2nd Degree AV Block Type I

➢ P-R interval
▪ progressive increase in P-R until a P wave is blocked  

=   no QRS complex seen

▪ P-R after the blocked P wave is the shortest in the 
cycle

▪ 2nd P-R  interval in the cycle has the maximum 
increase in length

▪ P-R  not uncommon to see  0.5 to 0.6 secs
 rare occasions as long as 0.80 to 0.90 secs

2nd Degree AV Block Type I

➢ R-R intervals show progressive shortening until 

you see the blocked P wave

➢ R-R interval with the blocked P wave is the 

longest R-R cycle

▪ it is still less than   2 P-P cycles

▪ R-R intervals are not multiples of the basic    P-P
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Summary for 2nd Degree Type I

➢ Group beats

➢ Irregular rhythm

➢ P-R intervals increase until you block a P wave

➢ R-R intervals decrease in length and are not 

multiples of the basic P-P

2nd Degree Type I

1. P-P rate-distance is fixed;    P-R interval increases until you drop a QRS
2. R-R rate-distance decreases
3. Longest R-R includes the dropped P wave
4. R-R intervals are not multiples of first P-P interval  

2nd Degree AV Block Type I

1. P-R interval increases until drop a QRS complex
2. This is a 4:3  second degree AV block Type I   (4 P waves for 3 QRS complexes)
3. R-R intervals get shorter
4. “Group beats”

Diagnosis???????
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2nd Degree AV Block Type II

➢ Rhythm

▪ Atria is regular  P-P

▪ Atrial pacer is usually sinus

▪ Ventricles are irregular :   group beats in two 

or threes          AV conduction  3:2 or  4:3 

➢ To this point, acts just like Type I

2nd Degree AV Block Type II

➢ P-R interval is constant:  usually 0.12 to 0.20 

seconds

➢ See blocked P wave but no Wenckebach 

phenomenon

➢ AV conduction:  usually 3:2  or  4:3

▪ may be fixed AV conduction or variable in a tracing

2nd Degree AV Block Type II

➢ R-R  interval with the blocked P is related to the 

basic P-P interval

▪ no shortening of the R-R intervals

▪ R-R  interval with the blocked P wave is a multiple 

of the basic  P-P

➢ See  “group beats” just like in 2nd degree AV 

block Type I
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2nd Degree AV Block Type II

1. See “group beats”    4:3   then   3:2      (There is another blocked P as well)
2. P-R interval is fixed;   no prolongation of the P-R interval
3. R-R interval with the blocked P wave is  2X as long as the basic P - P in the 4:3 

group

3rd Degree AV Block

➢ Block occurs at  AV node, bundle of His, 

or in bundle branches

➢ AV nodal block yields  junctional escape 

beats at rate of   40 to 60 per minute  & 

normal looking QRS

➢ Infranodal block yields  ventricular 

escape beats at  30 to 40 per minute with 

wide QRS     =   possible asystole

3rd Degree AV Block

➢ Rhythm

▪ atria is regular

▪ ventricles are regular

➢ Rates:    atrial rate >  ventricular rate

➢ No P-R interval relationship

➢ AV dissociation
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3rd Degree AV Block

1. See 5 QRS complexes;   8 P waves:  2nd is in T wave; 4th follows T wave; 5th

follows the QRS;  8th is in the QRS
2. Regular ventricular & atrial rhythms;   ventricular rate < atrial rate
3. P-R intervals do not follow any set pattern
4. QRS complexes narrow so block is above the bundle  = junctional escape

3rd Degree AV Block

1. Regular atrial and ventricular rhythms
2. Atrial rate > ventricular rate
3. No definitive P-R interval pattern
4. Wide QRS so block is at or below bundle   =  ventricular escape ( unstable )
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➢ Regular atrial & Ventricular rhythm

➢ Atrial Rate > Ventricular rate

➢ Fixed PR interval 

➢ Multiple blocked P waves
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Practical ECG #1

1. Regular rhythm;  ventricular rate = 75; atrial rate = 75
2. Each P has a QRS;  P-R interval is fixed;  QRS normal width
3. Can you make the diagnosis?

Practical ECG #1

Normal Sinus Rhythm
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Practical ECG #2

What are the 3rd and 5th beats ?

Practical ECG #2

1. Irregular rhythm during the first 6 complexes.
2. Complexes 3 & 5 occur earlier than expected especially complex 5.
3. P waves in those complexes are different than the other P waves
4. QRS complexes in 3 & 5 are narrow
5. Can you make the diagnosis?

Practical ECG #2: Beats 3 & 5

Normal Sinus Rhythm with either Premature 
atrial or junctional complexes in beats 3 & 5

Practical ECG #4

1. Regular rhythm?
2. Are there P waves?
3. Is there a P-R interval?
4. What are the wave forms between the QRS complexes?
5. Is this a supraventricular or ventricular rhythm?
6. Is there AV block present?
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Practical ECG #4

1. Regular rhythm due to fixed AV block probably 4:1
2. No P waves just flutter waves = “saw tooth” ;  no P waves = no P-R interval
3. Supraventricular rhythm

Practical ECG #4

Atrial Flutter

Practical ECG #5

1. Regular or irregular rhythm?
2. Are there P waves?  
3. Does every P wave have a QRS?
4. Is there a P-R interval and is there any set pattern to the P-R interval?
5. Any relationship between the P-P and the R-R interval?

Practical ECG #5

1. It is an irregular rhythm.     There are group beats - 4:3     3:2     4:3
2. Not every P wave has a QRS complex
3. P-R intervals are fixed
4. R-R interval with the dropped P wave is  2X  as long as the basic P-P

( 34 small blocks to 17 small blocks )
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Practical ECG #5

1. When you see group beats always think about 2nd degree AV Block
2. Next check to see if the P-R intervals are fixed or getting progressively longer
3. The ST segment is elevated:  this is not part of the Mobitz II Block, the patient

is probably having an acute myocardial infarction

Second Degree AV Block Type II   or   Mobitz Type II

Practical ECG #6

1. Is the rhythm regular or irregular?
2. Are there P waves?   Does every P wave have a QRS complex?
3. Is there a set pattern to a P-R interval?
4. Are the atrial and ventricular rates the same?
5. Are the QRS complexes narrow or wide?

Practical ECG #6

1. The rhythm is regular.
2. There is no set pattern to the P-R interval
3. There are more P waves than QRS complexes:  4  QRS  versus  9  P waves
4. Some P waves are superimposed on T waves or in S – ST segment
5. Atrial rate is faster than the ventricular rate.
6. Can you make the diagnosis?

Practical ECG #6

Third Degree AV Block
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Practical ECG #7

1. Is the rhythm regular or irregular?
2. Are there P waves present and does each P wave have a QRS?
3. Is there a P-R interval?
4. Is this a supraventricular or ventricular rhythm?
5. Is the rate the same throughout the rhythm?
6. How many rhythms are present in this strip?    Look closely at the strip.

Practical ECG #7

1. Overall the rhythm is irregular.
2. P waves are not seen before every QRS complex.
3. P-R intervals are not seen in all parts of the rhythm.
4. This is a supraventricular rhythm because the QRS complexes are narrow.
5. The rate starts off at about 80 but increases two more times.
6. The arrow starts the second part of the rhythm.
7. Can you make a diagnosis?

Practical ECG #7

1. The first 3 complexes are NSR at rate of about 80.
2. The arrow starts the 2nd rhythm:   atrial tachycardia at about 160 to 170
3. Atrial tachycardia lasts for 8 complexes and then you lose the P waves
4. Then have 5 complexes of PSVT because you see no P waves.

PSVT

Practical ECG #10

1. Is the rhythm regular or irregular?
2. Are there P waves present before each QRS complex?
3. Are the QRS complexes narrow or wide?
4. Can you make the diagnosis?
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Practical ECG #10

1. The rhythm is irregular due to premature complexes in beats  2  &  8
2. There are P waves before QRS complexes except beats  2 & 8
3. The QRS complexes in beats 2 & 8 are wide.  The ST-T is opposite to the 

major deflection of the QRS
4. There is a compensatory pause in complexes  1-2-3  &  7-8-9. 
5. What is the diagnosis?

Practical ECG #10

Normal Sinus Rhythm with 2 unifocal 
PVCs

Practical ECG #12

1. Regular or irregular rhythm?
2. Are there P waves?
3. Does each P wave have a QRS complex?
4. Is there a P-R interval and is there any set pattern to the P-R interval?
5. Are the P-P and R-R intervals fixed or changing?

Practical ECG #12

1. The rhythm is irregular with “group beats”.   4:3    then  4:3  can not tell last set
2. Some P waves are not followed by a QRS complex.
3. P-R intervals get progressively longer until you drop a QRS
4. P-P interval does not change.   The R-R intervals get shorter.
5. R-R interval with the non conducted P wave is not a multiple of the basic P-P.
6. Can you make the diagnosis?   
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Practical ECG #12

1. Group beats = 2nd degree AV Block
2. P-R interval increases 
3. R-R interval decreases

Second degree AV Block Type I  or  Mobitz Type I

Practical ECG #13

1. Is the rhythm regular or irregular?
2. Are there P waves present?
3. Does a QRS complex follow each P wave?
4. Is there a P-R interval?     Is there a set pattern to that interval
5. Do the QRS complexes appear narrow or wide?
6. Can you make the diagnosis?

Practical ECG #13

1. This is a regular rhythm.
2. There are no P waves, so there is no P-R interval
3. The QRS complexes are wide, fast, and regular.

Ventricular Tachycardia

Thank you for your kind 
attention

edward_adlesic@msn.com
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Can you use an office monitor to 

evaluate myocardial ischemia 

and injury?

Do we need to do it?

Monitoring During Surgery

➢ Select a lead with a prominent P wave

▪ usually Lead II for our office cases

➢ QRS complexes must have amplitude to 

trigger the rate monitor or cardioverter

➢ Be aware of artifacts:  loose cables & 

patient movement

➢ Need easy exposure of the precordium

Monitoring during anesthesia

➢ Prior to injection of medications, look at 
the rhythm

▪ identify P, QRS, and T

▪ diagnose the rhythm

▪ look for ectopy, ST segment, & T waves

➢ Now we have a baseline to compare any 
intra operative changes
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Before we start the case, does 
the monitor show this

1. All signs point to Normal Sinus Rhythm
2. The patient’s myocardial conduction is normal
3. That is all the ECG is telling us about this patient.
4. The patient still needs to receive a preoperative evaluation to rule out other 

potential abnormalities.

Or do we see this?

1. It should be obvious that this patient has an acute cardiac condition.
2. Even on the most simple 3 Lead ECG this is subepicardial injury.
3. The patient is far past myocardial ischemia

Injury

➢ Subendocardial injury =  ST depression

➢ Subepicardial injury =  ST  elevation

➢ If both occur,  just see  ST  elevation

▪ transmural  injury

➢ During 1st 24 to 72 hours of an AMI you will 

find evidence of  an  injury  pattern on the ECG

3 Lead ECG:  MCL-1  &  MCL-6

➢ 3 Lead ECG is bipolar system

▪ can not obtain a unipolar V1 or  V6

➢ Can modify a 3 Lead ECG to look at precordial 

sites V1 or  V6

▪ bipolar  MCL-1  &  MCL-6 

➢ Dental office anesthesia & ischemia

▪ some practitioners were promoting these leads for 

the office because we don’t do  12  lead ECG 
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3 Lead ECG:  MCL-1  &  MCL-6

➢ Possible benefits from the medical literature
▪ differentiate VT from SVT with aberrancy

 primary focus for these leads:   wide QRS tachycardia

▪ identify focus of PVC – right versus left ventricular focus

 right is negative while left is positive in MCL-1

▪ identify bundle branch block – RBBB versus LBBB

 Lead II not helpful

▪ myocardial ischemia – injury??

 when 12 lead ECG is impossible to get

 for ischemia you want a unipolar lead to see just that specific area, 
not the entire mass of tissue between the 2 leads

MCL-1 Lead

1. Maintain the usual position for
the limb leads  RA ( white )
and  LA ( black )

2. Move the limb lead LL ( red )
to the  V1 position

3. Select Lead III on the ECG
monitor

V1 is located at the  4th intercostal
space at the right sternal border

MCL lead introduced in 1968.

Standard 3 Lead & MCL Leads

1. RA = white electrode

2. LA =  black electrode

3. LL =  red electrode

V6 is located at 5th

intercostal space at the
midaxillary line 

1. White lead on the left arm.     Red lead on V6 position      Black lead on V1

2. MCL-1 monitored by selecting  Lead I on ECG
3. MCL-6 monitored by selecting  Lead II on ECG

5 Lead ECG:  Office 2013

Chest Lead is the precordial lead.  It can be  V1 to V6
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5 Lead ECG 5 Lead ECG:   Office 2013

➢ Office monitors have changed

▪ in the past = dysrhythmia recognition only

➢ Present day office monitors

▪ rhythm

▪ some information on ischemia & injury

▪ ST – T wave analysis if you want to buy software?

▪ rhythm recognition if you want to buy software?

➢ Monitor will do both 3 Lead & 5 Lead

▪ monitor I, II, III, aVR, aVL, aVF, & a precordial lead 
of your choice

Ventricular Tachycardia versus 
SVT with Aberrancy 

➢ QRS is wide, fast, & regular

➢ 12 lead ECG achieves 90% accurate 
differentiation between the two

➢ Lead II only 34% of tachycardias identified

➢ Lead V1 was most accurate for differentiation

▪ P wave ( when found )  =  AV dissociation =  VT

▪ gave best QRS morphology criteria

▪ widest QRS

 when > 0.16 seconds is indicative of VT

Am J Crit Care. 2002; 11 ( 4 ):  378-386

MCL Bipolar Lead versus 5 Lead

➢ QRS morphology in MCL is not always 

identical to QRS in V1

▪ difference seen in 40% of  VT rhythms

▪ MCL led to wrong diagnosis in 22% of  VT 

that were correctly diagnosed by V1

➢ MCL is not recommended if true  V1 is available

Crit Care Nurse. 2003; 23: 71-73                Am J Crit Care. 2002; 11(4): 378
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Precordial Lead  V1

➢ If  V1  is placed just a single intercostal space 

away from correct position

▪ QRS morphology change can prevent diagnosis of  

VT 

➢ V1 valuable in detecting VT

▪ not so valuable in detecting ischemic ST segment 

changes

Am J Crit Care 2002

Overview of Ischemia 
Monitoring

➢ Ischemia is a localized event

▪ need multiple leads to detect ischemic events

▪ ECG lead must be directly over the ischemic area to detect  T 

wave & ST segment changes

▪ pick Leads that monitor specific coronary arteries 

➢ Right coronary artery = Lead III

➢ Left anterior descending artery = Lead V3

➢ Left circumflex artery = Lead V3

➢ In absence of 12 lead ECG:   Leads III & V3 best option

Am J Crit Care 2002

Intraoperative Ischemia 
Monitoring

➢ Leads II and V5 can detect 80% of ischemic events

➢ Leads II, V4 , and V5 can detect 96% of ischemic events

➢ Leads V 3 to 5 yield maximum detection

➢ Need an ECG that has a printer

▪ trained practitioners recognize  <  50% of ischemic events using 
the monitor screen alone

➢ Even with 5 lead office ECG – our ability to detect 
ischemic is less than optimal based upon literature

ASA Refresher Course. 2004; 32: 135

Perioperative Ischemia & 
Infarction

➢ Perioperative ischemia

▪ Intra-op has lowest incidence

▪ Post-op or next 24 hours have higher risk

▪ Usually subendocardial ischemia & injury

 peaked T waves  &  ST depression

▪ Heart rates  >  80 to 90  in severe CAD will 

precipitate ischemia

 rates  >  110  have  2X incidence of ischemia

➢ Avoid tachycardia in patients at risk

Circulation. 2009; 119: 2936
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Perioperative Ischemia & 
Infarction ( PMI )

➢ Perioperative Myocardial Infarction

▪ Most occur 24 to 48 hours post-op

▪ Usually requires  > 30 minutes of ischemia to 
precipitate a PMI

▪ Usually silent in nature

▪ Non Q-wave infarcts

▪ In hospital mortality rates 3.5% to 25%

➢ ST segment elevation infarcts have higher 
mortality

South Afr J Anaest Analg. 2011; 17(1): 13-15
ASA Refresher Course. 2004; 32: 135-144

Summary for Monitors

➢ New monitors have 3 & 5 Lead options built into the units

➢ Dental office anesthesia
▪ Lead II for rhythms

▪ Can add V1 to Lead II for wide complex analysis

➢ No need to use bipolar MCL-1 or MCL-6

➢ Worried about ischemia?

▪ avoid tachycardia, hypertension, hypoxia, and hypercarbia

▪ office monitors still not equivalent to 12 lead or specialized 6 leads

▪ do the case in the hospital

Thank you for your kind 
attention

edward_adlesic@msn.com


