Electrocardiography Review

Part II
Blocks and Injury Patters

Ben Lawner, MS-I, NSUCOM


ATRIOVENTRICULAR “BLOCK”

Heart block simply means that an interruption exists in the pattern of conduction from the atria to the ventricles. Heart block is traditionally categorized in terms of degrees. The degree of heart block specifices  the type of  conduction abnormality. The review handout features three major types of heart block as seen on the electrocardiogram.

FIRST DEGREE ATRIOVENTRICULAR BLOCK

First degree AV block is simply a prolongation of the P-R interval. Recall that a normal PR interval is 0.12 to 0.20 seconds. Therefore, PR intervals longer than five small horizonal boxes are classified as first degree. First degree heart block can be induced with pharmacological agents or may be indicative of damage to the SA node. In first degree heart block, conduction is still 1:1 (one QRS per P wave.)
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SECOND DEGREE AV BLOCK, TYPE ONE

Two types of second degree blocks exist. In type one second degree block (Wenckebach- pronounced WINKY-BOK), the PR interval gets progressively longer until a QRS is eventually dropped. Simply put, the impulse from the AV node is eventually not conducted through the ventricular/purkinje system. So, second degree AV block (TYPE ONE) features a progressively lengthening PR interval. Eventually, a dropped beat occurs. The EKG strip below shows a progressive elongation of the PRI in QRS complexes one through three. No QRS occurs after the fourth P wave. This pattern typically repeats. 
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SECOND DEGREE AV BLOCK, TYPE TWO

Type two block features a mismatch in P:QRS conduction. Some P waves fail to cause ventricular conduction. Lengthening of the PRI typically does not occur. The hallmark of type two second degree block is that it takes successive P waves to stimulate the ventricles. Often, 2:1 or 3:1 conduction occurs in second degree, type II AV block.. The EKG strip below illustrates a 3:1 type II second degree heat block. Notice that the first three P waves show 1 to 1 conduction. One P produces one QRS. The next part of the EKG strip showcases some lonely P waves. Observe that three P waves are required to produce ventricular depolarization. This pattern of 3:1 or 2:1 conduction will often repeat itself. This type of block is especially dangerous because it usually indicates myocardial ischemia or damage. Patients exhibiting type II second degree block can deteriorate into third degree block and eventual sinus arrest.
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THIRD DEGREE HEART BLOCK

Third degree heart block occurs when the SA node and the ventricles are having two simultaneous, but different conversations. The atrial pacemakers are firing but do not produce a conducted QRS. The atria are firing at their own intrinsic rate, and the ventricles depolarize independently. Though the P waves occur at regular intervals, they are often randomly dispersed throughout a following QRS complex. Think of third degree heart block as dissociated communication. Third degree is often called, “complete” heart block because none of the atrial depolarizations are conducted to the ventricles. Note the regular R to R intervals and P to P intervals. 
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In the tracing below, the first visible P wave occurs before the QRS. The second P wave occurs after the QRS complex. The third P wave is buried in the T wave of the following QRS complex. Though the interval from P wave to P wave is probably regular, the P waves DO NOT cause ventricular depolarization. 
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MYOCARDIAL INJURY PATTERS AS SEEN ON THE EKG

12 lead EKGs take a more complete heart picture and provide valuable insight into the heart as it sits within the coronal and horizontal planes. Abnormalities of the ST segment and axis deviations convey much about cardiac pathology to the treating physician. The review handout will list the three most significant types of ST segment abnormalities. 

A) Inverted T waves=ISCHEMIA

Flipped, or upside-down T waves are sometimes indicitave of ischemia. Patients who are hypoxic often exhibit changes in ventricular repolarization. T waves are normally upright in all leads except aVR. In symptomatic patients, inverted T waves may herald infarction. T waves can also be changed by hypertrophy, pharmacological agents, and stress. Simply be aware that flipped T waves may indicate abnormalities. Classical ischemic T waves are both SYMMETRICAL and inverted. In limb leads, MINIMAL T wave inversion may be associated with normal ADULT variants. T wave inversion in V (precordial leads) V2-V6 is pathological. 

B) ST segment depression=INJURY

When the ST segment dives below the baseline of the EKG, myocardial ischemia is often present. ST segment depression exists when the entire ST segment sits >1mm (one small box) below the baseline. 

C) ST segment elevation=INFARCT

ST segment elevation above the baseline is often indicative of myocardial injury. Significant ST elevation occurs when the entire segment is elevated > 1 mm above the baseline. Pathological ST elevation occurs when the elevation is present in two or more CONTIGUOUS leads. Always correlate EKG findings with patient presentation. Indeed, physicians have varying standards as to the degree of ST elevation that is considered pathognomonic for myocardial infarction. Some doctors have suggested that any ST elevation of 1mm or greater is abnormal. Others postulate that elevation of 2mm or more is problematic. Simply put, always investigate ST elevation that is present in two or more contiguous leads. Interestingly enough, the leads of the EKG correspond to areas of the heart injured from ischemia. That is to say, the  finding of ST elevation in specific leads helps the physician to localize myocardial injury. ST elevation is often the earliest sign of a heart attack. ST elevation >1mm that is present in contiguous leads should be vigorously worked up. The patters of injury are not important for the cardiovascular physiology examination, but they might be good for impressing IGC mentors. They are provided for your information only. Often, the clinician will observe “reciprocal” changes in the EKG leads that are roughly opposite to the ones displaying abnormal findings. Simply put, changes in one section of the myocardium often affect adjacent locations. Anterior wall injuries produce changes in the inferior wall, and lateral wall injury might cause changes in the posterior myocardium. For your information only:

	LOCATION OF INJURY
	INDICATIVE CHANGES (ST ELEVATION/DEPRESSION)
	ARTERY OFTEN AFFECTED



	Anterior 
	I and aVL, V1-V6
	Left anterior descending

	Septal 
	V1, V2
	

	Inferior
	II, III, aVF
	Right coronary artery

	Anterio-lateral
	I and aVL, V5-V6
	

	Lateral
	I and aVL, V5-V6
	Circumflex (similar to anterior MI pattern)

	Posterior
	V1-V3 **often ST depression
	Right coronary artery


The EKG below has ST elevation in leads I and AVL. Massive ST elevation is seen in leads V1 through V4. This patient is having massive anterior-septal wall MI with some lateral wall involvement. This is often a lethal MI pattern due to occlusion of the big guy, the left anterior descending. Axis, anyone??
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The EKG below demonstrates a classic inferior wall injury pattern. There is massive, obvious ST elevation in leads II, III, and AVF. Unfortunately, this patient is also experiencing a massive right ventricular wall infarction. Notice the EKG reads, “right side chest leads.” Instead of placing V1-V6 on the LEFT patient’s chest, the electrodes are placed on the RIGHT side of the patient’s chest. Physicians often order a “right side chest lead EKG” to rule out simultaneous right ventricular wall infarction. This patient’s ability to handle decreases in preload is severely compromised and is at risk for bradycardia and hypotension. USE EXTREME CAUTION in administering NTG to patients with RV infarction. They will quickly decompensate. 
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The following patient has EKG changes in many leads. ST depression exists in leads one and aVL, which is consistent with ST elevation in II, III, and aVF. ST elevation in II, III, and aVF is most consistent with an inferior wall infarction. It might be a good idea to check right sided chest leads in this patient. 
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