
ARRHYTHMIAS-DIAGNOSES BASED ON THE P WAVE OR OTHER ATRIAL ACTIVITY 

a. Rate of P, under 60 per min. 
(P-P interval 1.00 sec. or more.) 

The method for analyzing the electrocardio-
gram when abnormalities of rhythm are 
present is detailed on page 25. The instruc-
tions found there will markedly facilitate the 
reader's ability to use this section. 

I. Constant P-P in-
terval. 

  A. P wave of normal form. 

. P wave of abnormal 
form in limb leads 
(frontal plane). (See 
p. 32.) 

C. P wave of abnormal 
form in VI. (See p. 34.) 

b. Rate of P, 60-100 per min. 
(P-P interval between 0.60 and 1.00 sec.) 

1. P-R interval normal and QRS normal.*  c. Rate of P, 100-180 per min. 
(P-P interval between 0.33 and 0.60 sec.) 

2. P-R short, less than 0.12 sec. 

3. P-R prolonged and constant. 

d. Rate of P, 160-250 per min. 
(P-P interval between 0.24 and 0.38 sec.) 

followed by: 
a. A normal QRS. 

b. An abnormal QRS, 0.12 sec. or more in 
duration and a A wave present. 

4. P-R interval regularly irregular. (One P 
wave followed by a QRS at a normal or 
prolonged P-R interval, alternating with 
one or more P waves with no QRS.) r** --b. 

5. and 6. (See p. 32.) 

*If QRS is abnormal in form and prolonged to 0.12 sec. or more, the additional diagnosis is intraventricular conduction disturbance, usually of the bundle 
branch type. (See Chap. 4.) 

tThe differential diagnosis of sinus and atrial tachycardia will be discussed in Volume II. 
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a . Atrial rate 100-220 per min. 

\Atrial rate 60-100 per min. 



Sinus bradycardia.  lee FIG. PI 

Regular sinus rhythm. 

Sinus tachycardia.t  

Atrial tachycardia.t 

FIG. P2 

FIG. P3 

FIG. P4 

The syndrome of short P-R interval and normal QRS. I FIG. PS 
(The L.G.L. syndrome) 

Pre-excitation syndrome: Wolff-Parkinson-White (WPW). FIG. P6 

First-degree heart block. (May be associated with any of the 
above conditions. Consult P-R interval section for further 
details.) 

FIG. P7 

Atrial tachycardia with regular block. 1 FIG. P8 

Second degree heart block. 
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ARRHYTHMIAS-DIAGNOSES BASED ON THE P WAVE OR OTHER ATRIAL ACTIVITY (Cont.) 
a. Followed by repetition of the cycle. 

I. Constant P-P in-
terval. (Cont.) 

A. P wave of normal form. 
(Cont.) 

B. P wave of abnormal 
form in limb leads 
(frontal plane). 

1-4. (On p. 30.) 

5. P-R duration progressively increasing until 
one QRS drops out. 

6. P-R interval totally irregular. 

a. Atrial activity at a rate of 100-220 per min. 
and the ventricular rate irregular and 
slower than the atrial rate. 

a. P inverted in L2 and upright in AVR. 

b. P inverted in LI and upright in AVR. 

c. P notched and prolonged in AVL, LI, and
L2. 

1. P-R interval normal and QRS normal.  d. P tall and peaked L2, 3 and/or AVF 
(>2.5mm.). 

e. P prolonged, 0.12 sec., and notched. 

f. Rapid atrial rate with distorted P. 

2. P-R interval short (less than 0.12 sec.)----*- a. P inverted in L2 and upright in 

C. P wave of abnormal 
form in Vl. (See p. 34.) 3. R-P interval (P follows R). 

If QRS is abnormal in form and prolonged to 0.12 sec. or more, the additional diagnosis is intraventricular conduction disturbance, usually of the bundle 
branch type. (See Chap. 4.) 
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*b.- a. P inverted in L2 and upright in AVR. 



MOIMIHHHIIH I HIIIIIMMIO MIME III
Wenkebach periods. (See Fig. P49.) 111111 I MIIIHHHI mum miiimimumini I Qom I I Immo 11 muo ono 11111111111111
Atrial tachycardia irregular block. FIG. P9 ih. Zumn: I g with 

HMV OHM III WI H IIII HI JIMMIE I MINIUM RIM 
HUH minor I 111111111111111 Imo um II minimum' nummumnummummummummummummummoimus 

Coronary sinus rhythm (or ectopic atrial focus). > FIG. P10 

Dextrocardiac (QRS abnormal in V leads). (See Fig. Q7.) 

Improper placement of RA and LA electrode (QRS normal 
in V leads). 

P mitrale (or aberrant atrial depolarization). > FIG. P11 

P pulmonale (or aberrant atrial depolarization). 0 FIG. P12 

Intra-atrial block. > FIG. P13 

Atrial tachycardia. FIG. P14 

IIF 

IIF 

III 

m F

IF 

Rate 45-60. Junctional rhythm. FIG. P15 

FIG. P16 

Rate 60-150. Nonparoxysmal junctional tachycardia. 

Rate 160. Paroxysmal tachycardia. 

...... 

.I;,  r:, over junctional 

Rate 45-60. Junctional rhythm. 

33 



ARRHYTHMIAS-DIAGNOSES BASED ON THE P WAVE OR OTHER ATRIAL ACTIVITY (Cont.) 

I. Constant P-P in-
terval. (Cont.) 

II. Varying P-P in-
terval. 

A and B. (On pp. 30-32.) 

C. P wave of abnormal Terminal portion of P negative. 
form in VI. 

a. By 0.04 mm./sec. or more.* 

  b. By 0.03 mm./sec.*  

c. By 0.02 mm./sec.* 

a. The longest and shortest P-P intervals dif-
fer by more than 0.16 sec. 

b. P-P intervals differ by more than 0.16 sec., - 
but are not a multiple of the basic P-P inter-
val and the change is abrupt. 

A. P wave of normal form. 1. P-R interval normal. r > c. Same, but P-P interval is a multiple of the - 
basic P-P. 

d. P rate is slow and irregular.  

e. Same and interrupted by brief burst of 
tachycardia. 

B. P of abnormal form. (See Fig. P36.) 

*rm./sec. are determined by multiplying the width of the P (measured in seconds) at the isoelectric line by its greatest depth (measured in mm.). For 
example, for a P wave 0.04 sec. wide and 1 mm. deep: 0.04 sec. x 1 mm. = 0.04 mm./sec. 
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  i I' 

L atrial abnormality.   FIG. P17 

Probable L atrial abnormality.   FIG. P18 

Possible L atrial abnormality. 

Gradually increasing with inspiration and decreasing with 
expiration. Sinus arrhythmia (phasic). 
Rhythmically varying P-P interval, independent of respira-
tion. Sinus arrhythmia (non-phasic). 

Intermittent sinus arrest. 

Intermittent S-A block.  

FIG. P19 

  FIG. P20 

Sick sinus node syndrome or sinus node dysfunction. 

FIG. P21 

FIG. P22 

Bradycardia-tachycardia arrhythmia.  FIG. P23 
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ARRHYTHMIAS-DIAGNOSES BASED ON THE P WAVE OR OTHER ATRIAL ACTIVITY (Cont.) 

1. P-R interval normal. a. P changing in form from beat to beat. 

A. P wave of normal form. 
(On p. 34.) 

II. Varying P-P in-
terval. (Cont.) 

B. P wave of abnormal 
form. 

HI. P wave replaced 
by other forms of 
atrial activity. 
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2. P-R interval changing from beat to beat. 
(P-R interval varies from normal, 0.12 sec. 
or more, to zero or —0.20 sec.) 

a. P changing in form from beat to beat. 

3. P-R interval irregular and changing from —0- a. P rate >100 and irregular, P changing in 
beat to beat. form from beat to beat. 

4. P-R interval short (less than 0.12 sec.) and > a. P retrograde (inverted in L2, L3 and AVF). - 
varying from beat to beat (between 0.11 
sec. and —0.20 sec.). 

A. P wave replaced by reg- Rate 250-350 per min. and presenting as a 
ular F waves. regular undulating baseline in at least one 

lead. 

a. Ventricular rhythm regular. 

b. Ventricular rhythm irregular. 

a. QRS response irregular. 

B. P wave replaced by ir- 1. Rate 350-600 per min. and presenting as an b. R-R interval regular and rate slow (under - 
regular f waves. erratically undulating baseline. 50). 

c. R-R interval regular and rate fast. 



Wandering atrial pacemaker. (Varying pathways of atrial FIG. P24 
depolarization?) 

Wandering pacemaker between S-A node and junctional FIG. P25 
tissue. 

Multifocal atrial tachycardia. (See Fig. P103.) 

Wandering pacemaker within the junctional tissue. >  FIG. P26 

Atrial flutter with fixed block. (Ventricular rate varies, de- FIG. P27 
pending on degree of block. See R-R interval section.) 

Atrial flutter with varying block. > FIG. P28 

Atrial fibrillation.   FIG. P29 

Atrial fibrillation with complete block. (Rare, usually as-
sociated with digitalis toxicity.) Diagnosis of site of ventricu-
lar focus, pp. 44-45.) 

FIG. P30 

Atrial fibrillation with junctional tachycardia (usually di- FIG. P31 
gitalis toxicity). 
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ARRHYTHMIAS-DIAGNOSES BASED ON THE P WAVE OR OTHER ATRIAL ACTIVITY (Cont.) 

1. Rate < 60.* 

IV. Total absence of P 
wave or other 
atrial activity.* 
Lower centers of 
rhythmic activity 
assume pacemak-
ing function. 

A. QRS normal and R-R 
interval regular. 

B. QRS abnormal, pro-
longed to 0.12 sec. or 
more, and R-R interval 
regular. 

C. QRS abnormal as 
above, but R-R in-
terval irregular. 

2. Rate 60-100. 

3. Rate > 100 (usually 150 or more). 

1. Rate < 60.  

2. Rate 60-100. 

3. Rate > 100. 

1. Rate slow. QRS very aberrant and varying 
in form. 

2. Rate rapid. QRS very aberrant and con-
stantly varying in form. 

3. Rate rapid (150-250). QRS form relatively 
constant. 

•P waves may not be visualized in the standard 12 lead electrocardiogram for two reasons: (I) There may be no atrial activity due to sinoatrial arrest or 
sinoatrial block. In such cases the diagnosis is based on the QRS rate, regularity and form. These rhythms are usually slow and include, principally, the 
idioventricular rhythms with pacemakers either above or below the bifurcation of the bundle of His. (2) Atrial activity may be present but is not visible 
because it is concealed in the QRS complex or the T wave. These rhythms are usually associated with rapid ventricular rates and include, primarily, 
paroxysmal tachycardias of supraventricular or ventricular origin. 

Exploratory leads may aid in locating the P waves not visualized in the standard ECG 
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Junctional rhythm or idioventricular rhythm with pacemaker FIG. P32 
above bifurcation of bundle of His. 

Junctional rhythm without retrograde conduction. 

Supra ventricular tachycardia (the P wave may be buried in FIG. P33 
the QRS or in the T wave of the preceding complex). 

idioventricular rhythm with pacemaker below bifurcation of FIG. P34 
bundle of His. 

Rapid idioventricular rhythm, possibly secondary to hyper-
kalemia (T waves usually tall and peaked). 

FIG. P35 

Ventricular tachycardia (or supra ventricular tachycardia FIG. P36 

with aberrant conduction). 

Chaotic heart action (agonal state). 

Ventricular fibrillation. 

Ventricular tachycardia (R-R interval only slightly 
irregular). 

FIG. P37 

FIG. P38 
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