Bundle Branch Blocks and Chamber Enlargement
Left Bundle Branch Block

	Criteria

1. QRS duration ≥ 120ms

2. Broad R wave in I and V6
3. Prominent QS wave in V1
4. Absence of q waves (including normal septal q waves) in I and V6
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Right Bundle Branch Block

	Criteria

1. QRS duration ≥ 110ms

2. RSr’ pattern or notched R wave in V1
3. Wide S wave in I and V6
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Due to the abnormal sequence of ventricular depolarization in bundle branch blocks, ST depressions and T wave inversions can be seen in those leads with predominantly positive QRS complexes (i.e. V1 and V6 in LBBB, I, V1, and V6 in RBBB).  In addition, mild ST elevations can be seen in V1 and V2 in LBBB (where the QRS complex consists of a prominent QS complex).  These changes are known as secondary repolarization abnormalities, and when seen in the context of bundle branch blocks, do not represent cardiac ischemia.

If the QRS complex duration exceeds the 110-120ms range and the origin of the complexes are supraventricular, and criteria for neither LBBB nor RBBB are met, a non-specific intraventricular conduction delay (IVCD) is said to be present.

	Left Anterior Fascicular Block


	
	Left Posterior Fascicular Block

	Criteria

1. Displacement of the QRS axis in the frontal plane to between –45( and –90(.

2. QRS duration <.12 seconds.


	
	Criteria
1. Displacement of the QRS axis in the frontal plane to between +90( and +180(.

2. An S wave in lead I.

3. A Q wave in lead III.

4. QRS duration <.12 seconds, unless coexisting RBBB is present.


Left Atrial Enlargement

	Criteria

P wave duration in II ≥120ms (usually, but not necessarily notched)
Or
Negative component of biphasic P wave in V1 ≥ 1 “small box” in area
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Right Atrial Enlargement

	Criteria

P wave height in II ≥ 2.4mm

Or

Positive component of biphasic P wave in V1 ≥ 1 “small box” in area
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Left Ventricular Hypertrophy
There have been many sets of criteria proposed for detection of LVH, each with its own sensitivity and specificity.

	  
	Sensitivity
	Specificity

	The sum of the S wave in V1 and the R wave in either V5 or V6 > 35 mm

	43%
	95%

	Sum of the largest precordial R wave and the largest precordial S wave > 45 mm

	45%
	93%

	Romhilt-Estes Point System
	50-54%
	95-97%


Romhilt-Estes Point System:

1. Amplitude – 3 points for any of the following:

a. Largest R or S wave in the limb leads > 20mm

b. S wave in V1 or V2 > 30mm

c. R wave in V5 or V6 > 30mm

2. ST depression and/or T wave inversion in lateral leads – 3 points (only 1 point if patient is taking digitalis)

3. Left atrial enlargement – 3 points

4. Left axis deviation of greater than -30( – 2 points

5. QRS duration >.09 seconds, but <.12 seconds – 1 point

6. Intrinsicoid deflection in V5 and V6 >.05 seconds – 1 point

≥5 points ( LVH

4 points ( Suggestive of LVH

Typical Example of Left Ventricular Hypertrophy
(Demonstrates lateral ST depression, LAE, LAD, and QRS duration>90ms)
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Right Ventricular Hypertrophy

Hypertrophy of the right ventricle (RVH) is generally the most difficult of the four chambers to detect on routine EKG.  No single criteria has an acceptable sensitivity – if taken individually, none is over 30%.  Instead, a diagnosis of RVH will usually be made based on a pattern of multiple findings (examined within the clinical context), such as:

1. Right atrial enlargement 

2. Right axis deviation of >110(
3. Incomplete RBBB or R:S ratio in V1 of >1

4. ST Depression and T wave inversion in the right precordial leads

5. Prominent S waves in the left precordial leads

6. Low voltage of the QRS complexes

Typical Example of Right Ventricular Hypertrophy

(Demonstrates RAE, RAD, tall R in V1, and ST depressions and T wave inversions in right precordial leads)
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Above EKGs obtained from: 

The Alan E. Lindsay ECG Learning Center ;  http://medstat.med.utah.edu/kw/ecg/

