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Prolonged PR interval and coronary artery disease'

H. B. Calleja and M. X. Guerrero
From Amerman Heart Clinic, Makati Medical Center, Makati, Philippines

Of 2744 patients seen in clinic practice, 37 were found to have a prolonged PR interval. The causes of
prolongation of the PR interval were: congenital heart disease, 6; chronic rheumatic heart disease, 2; digitalis
induced, 4; miscellaneous, 5; and coronary heart disease, 20. Of the 20 associated with coronary heart
disease, 8 (2I.6% of all the patients with prolonged PR interval) had myocardial infarction while I2 (3244%
of all the patients with prolongedPR interval) had angina pectoris. In those who had infarction, the location of
the infarct was dominantly inferior.

The diagnostic possibilities of a prolonged PR interval can be inferredfrom the high incidence of association
with coronary heart disease. Thirty-two per cent of the total cases with prolongation of the PR interval in this
study were due to coronary heart disease with angina, and of I93 cases of angina about 6-2 per cent had
prolongation of the PR interval.

The universally accepted electrocardiographic signs
associated with cardiac pain are limited to abnor-
malities in the QRS, ST, and T wave, indicating
either angina, coronary insufficiency, or acute myo-
cardial infarction. Lesser known signs associated with
cardiac pain are inversion of the U wave mentioned
by Wood (I956) and depression of the TU segment
described by Evans and Pillay (I957).

In seemingly normal subjects, Averill and Lamb
(I960) found a prolonged PR interval in only 5-2
per thousand compared to 8-6 for ST and T abnor-
malities. A similar study by Manning (I960) showed
T wave variations alone in 489 out of I7,000 fit,
healthy young men or an incidence of 28-8 per
thousand. The lower incidence of first-degree AV
block in normal subjects underlines the diagnostic
possibilities of this abnormality in patients with
heart disease. Prolongation of the PR interval has
not previously been associated with cardiac pain ex-
cept as a conduction defect seen in acute myocardial
infarction. In this paper we are introducing prolong-
ation of the PR interval as an additional clue sugges-
ting cardiac pain without myocardial infarction.

Subjects and methods
A total of 2744 electrocardiographic tracings representing
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as many patients from the clinic files forms the material
for this investigation. This number is the sum total of
the initial electrocardiograms from patients seen in the
clinic from 4 October I960 tO 3I December I970 inclu-
sive. All patients had a basic study consisting of: fasting
blood sugar, serum cholesterol, and a i2-lead electro-
cardiogram. A blood urea determination was also done
in those patients who were hypertensive.
The PR interval was measured from the earliest in-

scription of the P wave to the onset of the QRS-complex
in lead II. It was considered prolonged if it exceeded the
upper limits of normal of o-2o sec. In addition, the I2-
lead electrocardiogram was scrutinized for additional
signs of cardiac pain according to Evans and Pillay
(I957). Other abnormalities, like left anterior hemiblock,
left inferior hemiblock, QRS prolongation, ST-T
changes, and effects of digitalis were carefully searched
for.
The diagnosis of myocardial infarction was made

from the generally accepted electrocardiographic signs
and a rise in the cardiac enzymes. Acute myocardial
infarction was diagnosed by the presence of a patho-
logical Q wave accompanied by ST rises in the same
leads and raised serum aspartate aminotransferase
(SGOT) and/or lactic dehydrogenase (LDH). Myocar-
dial infarction was considered old when pathological Q
waves were associated with normal cardiac enzymes and
absence of acute or recent episode of cardiac pain.
A history of retrosternal or praecordial pain, pressure,

heaviness, or tightness related to effort, with or without
radiation to the neck or arms, was the only basis for the
diagnosis of angina pectoris. The physical examination,
laboratory tests, electrocardiogram, and chest x-rays
were correlated with the clinical history. Coronary arte-
riographic studies were not available.
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Results
Of the 2744 electrocardiograms, 37 showed pro-
longed PR interval, an incidence of 13-5 per thou-
sand. The clinic charts of these 37 electrocardio-
grams were reviewed. Accordingly, the different
conditions associated with prolonged PR interval
are listed in Table i. There were 6 patients who had
congenital heart disease, 2 with rheumatic heart
disease, and 5 with diverse clinical conditions. Four
patients were receiving digitalis, and were grouped
under the heading 'digitalis-induced'. One patient
with typical angina was included in this group be-
cause a repeat electrocardiogram, after digitalis was
discontinued, showed a normal PR interval.

Coronary heart disease associated with prolonged
PR interval was found in 20 patients. Of these, 5
had electrocardiographic and enzymatic evidence of
acute myocardial infarction. Inferior myocardial in-
farction was present in 6 and anterior myocardial
infarction was found in only 2. The 3 patients with
old myocardial infarction (2 anterior, I inferior)
were receiving maintenance digitalis. The real cause
of the PR prolongation in these 3 cases cannot be
ascertained since digitalis could not be discontinued.

TAB L E i Conditions associated with prolonged PR
interval in 37 cases

Congenital heart disease 6
Chronic rheumatic heart disease 2
Digitalis induced 4
Miscellaneous 5
Coronary heart disease 20

a) with myocardial infarction 8
inferior myocardial infarction 6
anterior myocardial infarction 2

b) with angina only 12

Total 37

Finally, in I2 patients a prolonged PR interval
accompanied the manifestation of angina in coronary
heart disease. This represents 6 2 per cent of I93 with
angina out of 2744 patients. None of them had had
a previous myocardial infarction. The youngest was

44 years and the oldest was 72 years. There were 9

men and 3 women. The follow-up period from the
initial electrocardiogram to the present ranged from
2j years to I0 years. The I2-lead electrocardio-
grams were scrutinized for additional abnormalities.
Table 2 shows the associated electrocardiographic
changes.

Follow-up
Case 66-267
A 67-year-old woman with prolonged PR interval (Fig. i)
was seen in i966 with cardiac pain. When next seen

in i969 she showed a complete AV block resulting from
a bilateral bundle-branch block, type ib of Lepeschkin
(i964). The complete AV block tracing shows a right
bundle-branch block with left inferior hemiblock.

Case 68-235
A 68-year-old man was followed for 3 years with no

change in the PR interval and ST depression in I, II,
aVL, V4-6 (Fig. 2).

Case 70--288
A 7i-year-old man, not included in the infarction group,
showed notched P wave with prolonged PR interval of
0-24 sec and generalized ST depression in I, II, aVL,
V5-6. He was admitted to the hospital in I970 for ampu-
tation of the right leg because of diabetic gangrene. Two
days after amputation he developed acute inferior and
anteroseptal myocardial infarction and died (Fig. 3).

Case 70-312

A 6i-year-old man was admitted to the coronary care

unit because of severe and prolonged retrosternal pain.
The electrocardiogram showed signs of early acute in-
ferior myocardial infarction. Subsequent serial tracings

TABLE 2 Prolonged PR interval and associated electrocardiographic abnormalities

Case No. Age (yr) Sex Rate PR Other electrocardiographic abnormalities

60-4 44 F 60 0o24 V5-6 sickle-shaped ST depression
60-5 62 M 55 0o22 Left anterior hemiblock
60-20 7I M 65 0-26 Incomplete right bundle-branch block; TU depression
64-145 43 M 8o 0-24 Left anterior hemiblock; QRS - 0-14 sec
66-267 67 F 6o 0o24 T in lead I low: V5-6 sickle-shaped ST depression
68-235 68 M 66 0o24 ST depression in I, II, aVL, V4-6
68-270 72 M 55 o-26 T in lead I low: V5-6 sickle-shaped ST depression
69-56 58 F 60 0o24 Inferior axis deviation
69-254 62 M 75 0°24 V5-6 plane ST depression; TU depression
69-260 54 M 60 0o24 V5-6 sickle-shaped ST depression; TU depression
70-288 7I M 75 0°24 Notched P wave; ST depression in I, II, aVL, V5-6
70-3I2 6i M 65 o-26 T in V2-6 inverted
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FIG. I Tracing on I4 October I966 shows normal sinus rhythm with prolonged PR interval.
The electrocardiogram on II February I969 shows complete AV block with bilateral bundle-
branch block (right bundle-branch block and left inferior hemiblock).

23/ I/hA

V5 V6

FIG. 2 The PR interval is prolonged with ST-T changes in I, II, aVL, V4-6. The electro-
cardiogram has remained essentially the same for the past 3 years.

failed to show evolutionary changes of myocardial in-
farction and the SGOT and LDH remained normal.
However, 2 weeks later an electrocardiogram was
taken during an attack of angina revealing a prolonged
PR interval (Fig. 4).

Discussion
The incidence of prolonged PR interval in this in-
vestigation is understandably higher than in the
reports of Averill and Lamb (I960) and Manning
(I960). Our 2744 cases represent patients seen in
the clinic, about 75 per cent of whom are 30 years

old or over. The age range spreads from i year to
86 years. Table 3 shows the incidence of prolonged
PR interval in apparently healthy air-force trainees
and in our series. According to James (197I), the
AV node gets its blood supply from the right coron-
ary artery in go per cent and from the left circumflex
in I0 per cent of cases. Evidence from this study
shows that of the 8 patients with myocardial infarc-
tion, 6 had inferior myocardial infarction. An addi-
tional patient died of acute inferior and anteroseptal
myocardial infarction and another showed electro-
cardiographic changes consistent with acute inferior

own
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FIG. 3 The upper tracing on 26 October .1970 shOws
notched P waves with prolonged PR interval and ST-T
changes in leads I, II, aVL, V4-6. The lower tracing
shows acute inferior and anteroseptal myocardial in-
farction. The patient died shortly after this tracing was
tahen.

TABLE 3 Incidence offirst-degree AV bloch

Series Total Age First- Incidence
range degree A V per

block thousand

Manning (1960) I7,000 13-24 76 4 5
Averill and
Lamb (1960) 67,375 '7-54 350 5-2

Present series 2,744 i-86 37 I3 5

myocardial infarction. It appears that an inferior
myocardial infarction can be anticipated in patients
with prolonged PR interval. Further observation is
necessary.

Patients with angina showed no special marks
regarding the location, character, and occurrence of

pain. Likewise, the history, physical, and laboratory
findings were no different from the average patient
with typical anginal pain. The electrocardiographic
changes showed constant abnormalities in their
follow-up tracings. All patients have more than 2
years follow-up with at least 2. electrocardiograms.
The PR interval prolongation was stable, except in
one patient in whom this abnormality was present
only during an anginal attack.

All electrocardiograms were taken with the patient
in the supine position. There was no attempt to
shorten the PR interval by various methods, since
none of them can reliably differentiate the patho-
logical from the physiological (Johnson, Averill, and
Lamb, 1960). The ventricular rate did not seem to
influence the PR interval. There were as many pa-
tients with ventricular rates below 6o beats a minute
as those above.

Only one patient had a PR interval as long as
o-28 sec. In another 3 the PR interval was o-2z6
sec, z. of whom were in their 70's, being 71i and
72. years; while the other, aged 6i, had his tracing
taken during an attack of angina. In general, all
were above 50 years except z who were in their
fourth decade. In contrast, Hinkle, Carver, and
Stevens (1969) failed to observe first-degree AV
block in 283 continuous 6-hour electrocardliographic
recordlings Of 301 asymptomatic middie-aged men.

All patients had additional electrocardiographic
abnormalities. Two had left anterior hemiblock.

3/12/70

ii~~~~~~~~~~~~~j

15/121170
FIG. 4 The upper tracing suggests acute inferior
myocardial infarction. Serial tracings however failed
to show evolutionary changes and serial SGOT and
LDH remnained normal. Lower tracing of lead II
tahen during angina shows prolonged PR interval.
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Sickle-shaped ST depression in V5-6 was present
in 4; plane ST depression in V5-6 in I; and TU
depression in V5-6 in 3. Generalized ST depression
was found in 2 patients while T in V2-6 was in-
verted in i. The QRS complex was prolonged to
O I4 sec in i and in another incomplete right bundle-
branch block was present. The presence of these
electrocardiographic abnormalities, which are al-
ready known signs associated with cardiac pain,
strengthens the reliability of prolongation of the
PR interval as an additional sign.
The high incidence of coronary heart disease as

a cause of PR prolongation in this series (20 out of
37 or 54 per cent) indicates its importance in diag-
nosis. If congenital heart disease and digitalis are
removed from the list of causes, the only large group
remaining is that due to coronary heart disease with
or without infarction. Considering that the age
range of this series is from i year to 86 years, the
occurrence of prolonged PR interval almost exclu-
sively in the older age group (3 I out of 37) is doubly
significant. In fact, 83-8 per cent belonged to ages 28
years and above. A recent report by Page et al.
(I970) shows that age alone can reliably predict
the occurrence of coronary heart disease. Incidence
of coronary heart disease changes from 12 per cent
at age 28 years to 84 per cent at 70 years.

It is interesting to note that while rheumatic car-
ditis is a leading cause of heart disease in our coun-
try, prolonged PR interval is not common in our
experience. In this series only 2 are possibly related
to rheumatic heart disease. Another 2 included
under 'digitalis induced' have rheumatic heart
disease with atrial fibrillation converted to normal
sinus rhythm producing in the process prolonged
PR interval. The possibility of prolonged PR inter-
val being due to rheumatic carditis or any other in-
fection for that matter has been considered in this

study; the clinic charts were thoroughly reviewed
for the presence or absence of infection.
The miscellaneous group of 5 cases remains sus-

pect because of age. The youngest is 37 years and
the oldest is 49 years: none of them has angina. It
is possible that coronary artery disease may still form
the main substrate of their prolonged PR interval.
Coronary cinearteriography should be helpful in
these cases.
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