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When a patient is suspected of having Stokes-Adams disease the electrocardiogram is of
critical importance, particularly in respect of the auriculo-ventricular (A-V) conduction time.
Should this not be prolonged, the possibility of paroxysmal heart block remains, although the
diagnosis of Stokes-Adams disease is uncertain without some degree of heart block recorded
graphically. It is not known how far major impairment of intraventricular conduction
(bundle branch block) with a normal P-R interval predisposes to A-V dissociation, and,
therefore, to Stokes-Adams attacks. This matter is here considered.
THE INVESTIGATION
In the records of the Cardiac Department of the London Hospital covering the last fifteen
years were found 112 patients over the age of 40 years with heart block of a degree exceeding
TABLE I
CASES WITHOUT BUNDLE BRANCH BLOCK
P-R intervals tabulated with the time relation of electrocardiograms in normal rhythm and in A-V block.

Electrocardiograms (EC.)

Age
No. o.

Tthm

relatitoonof
imeininN.R.
Rh
Rhythm I TBC.
EC. Degree of A-V
P-R
block
in A-V block

Clinical comment

(sec.)

C.H.B.

63
61

0 23
0 26
0 24
0 22
0 32
0-17

29 months before.
9 weeks after.
1 year after.
4 years after.
Same day.
9 months before.

4

63

0 27

Same EC.

2 1 H.B.

5
6
7
8

62
49
60
43

0-28
0-30
0-24
0.19

Same EC.
15 months before.
7 years before.
Same day.

2 I H.B.
C.H.B.
C.H.B.
C.H.B.

9

41

6 weeks after.

C.H.B.
R. B. B. Bl.

10

55

11
12

0 22
QRS
normal
0-30
0 40

52
46

1

57

2
3

0 30
0 29

Same day.
10 days before.
13 days before.
1 month before.

C.H.B.
C.H.B.

C.H.B.
2

1 H.B.

2' 1 H.B.

267

"Giddy attacks " before the first EC.;

later Stokes-Adams attacks. For this
analysis 0-26 sec. is taken as the P-R
interval.
Stokes-Adams attacks.
Epileptiform attacks for 8/12 before EC.
with normal rhythm.
Referred from Neurological Dept. StokesAdams attacks.
Referred from Neurological Dept. Syncope.
Stokes-Adams attacks.
Stokes-Adams attacks.
Epileptiform attacks; referred from neurologist. Five years later L.B.B.BI., C.H.B.
Stokes-Adams attacks continued when
3 years later EC. showed normal QRS and
P-R varying from 0 2 to 0-24.
Stokes-Adams attacks.
Stokes-Adams attacks.

Myotonia atrophica. No syncopal symptoms.
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a prolonged P-R interval alone. Among these were 81 (62 with complete and 19 with partial
heart block) from whom a cardiogram in normal sinus rhythm was never obtained and who
were, on this account, discarded from the series. Thirty-one cases had cardiograms showing
normal sinus rhythm as well as A-V block (partial or complete) at one time or another. Their
ages ranged from 41 to 82 years. Those below 40 have been excluded because, in them,
transient heart'block may result from an acute infection such as rheumatic fever, whereas the
condition now considered arises from ischemic changes which are, in the main, progressive.
For purposes of analysis the 31 cases were separated into three groups.
(1) A- V Block without Bundle Branch Block
In this category there were 12 cases. Their cardiograms in normal rhythm contained
normal QRS complexes, although in the phase of A-V block one man (Case 9) showed right
bundle branch block (R.B.B.Bl.). Complete heart block (C.H.B.) was demonstrated at least
once in 8 of this group, and in the remaining 4 there was 2: 1 heart block. Heart failure or
cardiac infarction, either of which might impede conduction, was absent in all of them. In
every case, except one with myotonia atrophica (Case 12), Stokes-Adams attacks preceded
the cardiographic investigation. Details of this group are given in Table I.
TABLE 11
CASES WITH BUNDLE BRANCH BLOCK, UNCOMPLICATED BY CARI31AC INFARCTION OR HEART FAILURE

EC. in Normal
Case A

-

NO.

Rhythm

,

P-ROther featurre

(sec.)
13

57 02

14

49 0 2

15

63 0-18

L.B.B.B1.

R.B.B.B1.

18

R.B.B.B1.
(newer type).
55 04
R.B.B.BI.
(newer type).
72 0-18 R.B.B.B1.
(Inewer type).
60 0 25 L.B.B.B1.

19

51 0.19

16
17

L.B.B.BI.

Time relation

of EC showing
iEN
EC in A-V block A-V blIOCK
Same EC.

2: I H.B.
L.B.B.B1.

17 days after and
twice
pre-

C.H.B.,
L.B.B.B13.

viously.
8 months before.
6 days after.
9 weeks before.
8 days after.
8 months after.

Same day.
8 months before 1.I

0*2

20

55

21

54 018

L.B.B.BI.

22

46 0)2

L.B.B.Bl.

23

51

018

L.B.B.Bl.

24

60 0-22

L.B.B.BI.

L.B.B.Bl.

Clinical comment

Attacks of unconsciousness for 3 months
before these EC.

C.H.B.,
L.B.B.B1.
2: I H.B.
R.B.B.B1. i
2: I H. B.
R.B.B.B1.
C.H.B.,
R.B.B.B1.
C. H. B.,
L.B.B.B1.

3- years' giddiness and faintness. 22
months falling unconscious.
First Stokes-Adams attack 15 months before
these EC.; many observed in hospital.
Stokes-Adams attacks.

2: 1 H. B.
L.B.B. BI
C.H.B.,
R.B.B.BI.
C.H.B.,
L.B.B.B1.
2 1 H.B.
L.B.B.B1.

attacks for 3 weeks before

Stokes-Adams
these EC.
C.H.B., with
4 years after
to first EC.
Stokes-Adams
the first EC.

attacks for 2 years before

Stokes-Adams attacks for
and symptoms 6 years prior

Several Stokes-Adams attacks in hospital.
Still alive 3 years later in C.H.B. L.B.B.BI.
2 years before.
Occasional Stokes-Adams attacks over a
period of 5 years; P-R still less than
0-2 sec. after last attack.
4 months before1.I 2: 1 H.B. "Faints " for 31 years before EC. obtained
to prove Stokes-Adams disease.
L.B.B.BI.
C.H.B. with Stokes-Adams attacks for
31 months beforre. C.H.B.,
4 years, which include this interval of
R.B.B.B1.
31 months.
(newer type).
3 2 H.B. B.P., 210/130. " Dizzy spells." No pain
Same EC.
or failure.
L.B.B.BI.
3 months after.
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(2) A- V Block with Bundle Branch Block
This group also comprised 12 cases and they showed the cardiogram of bundle branch
block. In sinus rhythm 8 had left bundle branch block (L.B.B.Bl.) and 4 R.B.B.Bl. of the
type more recently recognized (Wilson et al., 1934; Evans, 1937). A change of bundle
branch pattern from left to right was seen in 2 cases (Cases 19 and 23) Btnd in one (Case 14)
from right to left with the record of A-V block. Particulars of this group are given in Table II.

(3) With Cardiac Infarction or Heart Failure
This group contains 7 cases that were separated for two reasons.
Cardiac infarction could not be excluded in 4 (Cases 25, 28, 29, and 30). Such an accident,
rapidly causing heart block, could happen regardless of the previous state of the genetic system.
In this exclusion particular attention was paid to the history of pain because bundle branch
block may mask the electrocardiographic signs of cardiac infarction (Wood, Jeffers, and
Wolferth, 1935; Wilson, 1936 and 1945). One of these patients with coronary pain (Case 30)
was the only case of this group without bundle branch block.
Heart failure was present in 4 patients (Cases 25, 26, 27, and 31). There is evidence that
this factor may precipitate heart block (Willius and Anderson, 1934), and accordingly these cases
were separated from the first two groups, which, as will be seen, makes no material difference
to the conclusions when the inclusive figures are compared.
Before proceeding to the analysis of electrocardiograms it is necessary to consider the
normal P-R interval. According to the Criteria Committee of the New York Heart Association (1943) the upper limit of the normal P-R interval in adults with normal heart rates is
0-2 sec. This arbitrary measurement is adopted for the present analysis. One other point
TABLE III
CASES COMPLICATED BY HEART FAILURE OR POSSIBLE CARDIAC INFARCTION

ase

EC. in Normal
Age P-R Rhythm
Other
(sec.) features

25

62 0.21

26

59 0-23

L.B.B.B1.

6 weeks before.

C.H.B.,
L.B.B.B1.

27

57 0-2

R.B.B.Bl.

1 week after.

28

64 0*17

L.B.B.BI.

5 days after.

C.H.B.,
R.B.B.B1.
2: 1 H.B.
L.B.B.B1.

29

56 0 19

L.B.B.B1.

7 weeks after.

C.H.B.,
R.B.B.Bl.

30

58 0-2

No B.B.BI.

31

82 0-18

R.B.B.B1.
(newer type).

Case

Time
of EC. showing
EC. inrelation
to
N.R.,
EC. in A-V
block A-V block

R.B.B.B1. 3 weeks after.
(newer type).

16 days before
and 9 days
after.
15 weeks after.

3: 1 H.B.
R.B.B.B1.
.

C.H.B.

C.H.B.,
R.B.B.Bl.

Clinical comment
First Stokes-Adams attack 6 weeks before
pain in chest after syncope on day of admission. Several Stokes-Adams attacks
observed in hospital. ? Cardiac infarction. Heart failure. Died I yr. later in
C.H.B.
Heart failure from mitral stenosis and
aortic incompetence. Repeated periods
of C.H.B. under observation.
Hypertensive heart failure. No complaint
of syncope.
Lt. mammary pain for 2 weeks. Frequent
" faintness." Not unconscious. P. rate
noticed to drop by half on several occasions. Cardiac infarction is not excluded.
For 3 weeks before C.H.B. found in EC.,
pricordial pains at rest and with exertion
lasting up to 20 minutes. Cardiac
infarction.
Referred from Venereal Clinic. Angina
pectoris. Treated syphilis. Cardiac infarction not excluded, although unlikely.
Hypertensive heart failure in C.H.B. Regained N.R. after treatment by rest and

digitalis.
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to be stressed concerning A-V conduction time is that the longest interval in the three limb
leads should be taken as the true reading for that cardiogram. This seemed to be found most
commonly in lead II, although other observers have considered lead III to be the most reliable
single lead for the measurement of the time intervals (White, Leach, and Foote, 1941). In
no cases studied in, these three groups was there any evidence of ventricular tachycardia or
similar arrhythmia, and it is probable that, as usual in paroxysmal heart block, the StokesAdams attacks could be classified in Group I of Parkinson, Papp, and Evans (1941) namely,
ventricular standstill alone.
SELECTED CASE HISTORIES

Case 13. Female, aged 57, with hypertension. She had fallen unconscious on two occasions in the three months before she was seen in C.H.B. Similar attacks recurred while
she was under observation during the next four months. In one cardiogram, normal rhythm
with a P-R interval of 0-2 sec. was seen in leads II and III although there was 2 : 1 A-V block
in lead I (Fig. 1). On other occasions C.H.B. was recorded and there was L.B.B.Bl. in all

tracings.

. . .-. .

-~

--.-

...

A

FIG. 1.-Case 13. (A) Left bundle branch block with 2 1 A-V block in lead I.
rhythm in leads II and IlI on the same occasion.

(B) and ()normal sinus

Case 14. Male, aged 49. Referred from the Neurological Department; he had previously
been suspected of having epilepsy. For 31 years he had been troubled by very short attacks
of faintness, and for 22 months he had been falling unconscious, sometimes hurting himself.
An aura consisted of giddiness, but there was never tongue-biting or incontinence. No
attacks were witnessed in hospital. His cardiogram showed R.B.B.B1. and normal sinus
rhythm with P-R 0-2 sec. Because of this normal P-R interval, Stokes-Adams disease was
considered unlikely to be the cause of these faints which continued unchanged. .Eight months
later a cardiogram was obtained which showed C.H.B., and L.B.B.B1. (N. B.-Change of
bundle branch block from left to right.)
Case 17. Male, aged 72. He reported three isolated attacks of unconsciousness, 24, 18,
and 4 months previously, but had suffered repeated faints during the two weeks prior to his
admission to hospital. His first cardiogram portrayed C.H.B., and R.B.B.B1. of the common
type. Eight days later in normal rhythm his tracing contained a P-R interval of 0-18 sec.
In the following month two further cardiograms were obtained with normal sinus rhythm
and P-R intervals of 0-2 and 0-18 sec. respectively.
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FiGi. 2. --Case 19. (A), (B), and (C). Left bundle branch block withi normal sinus rhythin and P-R interval
0 19 sec., in limb leads. (D) and (E). A few minutes later 2: 1 A-V dissociation in IVR and CR7.

Case 19. Male, aged 51. He first complaincd of dyspncea on exertion and fainting attacks
12 years before he. attended the Cardiac Department. No syncope had occurred in the last
9 years until, in the last three weeks, these bouts had returned with sudden violence. His
pulse was regular at 44 to the minute and the blood pressure was 140/80. The limb leads of
the cardiogram showed normal sinus rhythm at 60 a minute, L.B.B.Bl., and a P-R period of
0-19 sec. (Fig. 2). When his chest leads were taken a few minutes later, however, there was
2: 1 A-V block with a ventricular rate of 37. Eight months later there were C.H.B. and
R.B.B.Bl. (N.B.-Change of branch block.)
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Fc;. 3.-Case 23. (A), (B), and (C). Left bundle branch block, normal sinus rhythm, and P-R interval
0 18 sec. (D) Thirty-one months after. Complete heart block and right bundle branch block.
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Case 31. Female, aged 82. This patient had C.H.B. and R.B.B.Bl. when she was first
examined. The diagnosis of hypertensive heart failure was confirmed radiologically. After
treatment by rest and digitalis, she regained normal rhythm. Fifteen weeks after the first
cardiogram, the P-R period was 0-18 sec. with R.B.B.B1., and the hilar regions were clear of
congestion on cardioscopy.
RESULTS
Among the 13 cases with normal QRS complexes there were 3 (Cases 3, 8, and 30) whose
electrocardiograms in normal sinus rhythm showed P-R periods measuring 0-2 sec. or less.
In the combined groups there were 18 cases with bundle branch block. Thirteen of these,
when in normal sinus rhythm, showed normal P-R periods. If one disallowed those cases
that were complicated by heart failure or by possible infarction, the percentage with normal

As

- - - - --C^
B:
.. .I_.w

ABC

..l

'j.

'1

D
FIG. 4.-Case 29. (A), (B), and (C). Left bundle branch block in normal sinus rhythm with P-R interval
0 19 sec., seven weeks after complete heart block with right bundle branch block (D).

A-V conduction time was the same. Adding those with heart failure, but still excluding the
patients. who may have suffered infarction, one found that this figure was about the same.
It would therefore appear that the presence of bundle branch block increases the tendency to
A-V dissociation in patients with normal P-R intervals, and that in cases of paroxysmal
heart block, a prolonged P-R interval is less often recorded in the phase of normal sinus
rhythm when bundle branch block is present than when it is absent from the cardiogram.
DIscUSSION
In clinical medicine there has been a tendency to consider the bundle branches as separate
from the main auriculo-ventricular stem, in spite of experimental facts that suggest that the
conduction system should be studied as a whole. First, the transmission of impulses in the
bundle branches is included in the A-V conduction time. Secondly, the effects of bilateral
bundle branch lesions require consideration. Wilson and Hermann (1921) remarked that
lesions of the branches of the bundles of His had so far been shown to produce but two kinds
of disturbances, namely complete bundle branch block and incomplete bundle branch block,
the latter corresponding to delayed conduction in the main stem. They concluded from
experiments that when one branch of the bundle is interrupted, lesions of the remaining branch
have the same effect as lesions in the main stem. Scherf and Shookhoff (1925) by cutting one
bundle branch and compressing the other between its upper and middle third, were able to
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produce various degrees of A-V block, ranging from simple prolongation of the P-R period
to marked second degree or transient complete block. Our knowledge today is well summarized
by Dressler (1945). A disturbance of conduction that involves equally both bundle branches,
produces electrocardiographic changes indistinguishable from those caused by lesions of the
main stem of the bundle. Interruption of conduction in both bundle branches brings on
complete A-V dissociation; or, if there is an equal delay, as opposed to complete block,
in both bundles, it is added to the A-V conduction time causing prolongation of the P-R
period. As connecting pathways between the bundle branches and between the common
trunk and the interventricular myocardium are found in many hearts, the A-V conduction
time occasionally may be normal in spite of destruction of both branches. This has been
termed " bilateral missed block " (Maheim, Winston, and Roesler, 1943). From histological
examinations of the conducting system in cases of intraventricular block, it is known that both
bundle branches are usually involved (Maheim, 1931; Yater, Cornell, and Clayton, 1936;
Yater, 1938). It is also understood that depression of conduction in either one or both bundle
branches may occur with little structural disease (Sigler, 1944). Variations of conduction
in the bundle branches are now recognized more frequently (Comeau, Hamilton, and White,
1938). Variable ventricular complexes in heart block and their relation to bilateral bundle
branch block were discussed by Bain (1944). Mathewson (1913) who first described such
complexes, thought that in his case the impulse was conducted alternately by each branch.
Cases of sinus rhythm with intraventricular block in which the type of ventricular complex
varied, have been reported by many authors, reference to whom was made by Strauss and
Langendorf (1943). More recently alternating bundle branch block has been discussed by
Alvarez et al. (1944), and Dressler (1945) described two cases in which the P-R interval
increased with changes from left to right intraventricular complexes. This variation in
conductivity of the bundles, together with the facts mentioned, strongly support the belief
that a sudden increase of impairment in both bundles, amounting to bilateral block, may cause
auriculo-ventricular block.
In the experience of Campbell (1943), the association of bundle branch block with latent
heart block (prolonged P-R interval) was much more common than would be expected if it
were a chance coincidence. In 1944 he commented on the closer association between bundle
branch block and complete heart block, intraventricular lesions being present in nearly 30 per
cent of his series of complete heart block. Although by themselves such associations prove
nothing, they are to be expected if there is any truth in the theory of occasional A-V dissociation through bilateral bundle branch block.
CONCLUSION
The electrocardiograms of 31 patients over 40 years of age, with sometime A-V dissociation
(2 to 1, or complete) were specially examined for the presence of bundle branch block, and for
the length of the P-R period at a time when there was sinus rhythm. Bundle branch block
was present in 18 and absent in the other 13 patients. In the 18 cases with bundle branch
block, the P-R period was normal in 13, and long in 5. In the 13 cases without bundle
branch block the P-R period was normal in 3, and long in 10.
Thus, paroxysmal heart block is more likely to occur in patients with a normal P-R period
if there is bundle branch block than if the QRS complexes are physiological. This observation
is of some clinical importance in the diagnosis of Stokes-Adams disease when the cardiogram
does not show A-V block.
REFERENCES
Alvarez, C., Sloer, M., and delle Vedove, A. (1944). Rev. Med. di Rosario, 34, 24.
Bain, C. W. C. (1944). Brit. Heart J., 6, 139.
Barnes, A. R., and Yater, W. M. (1929). Med. clin. N. Amer., 12, 1603.
z

Br Heart J: first published as 10.1136/hrt.9.4.267 on 1 October 1947. Downloaded from http://heart.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

PAROXYSMAL HEART BLOCK IN BUNDLE BRANCH BLOCK

STOKES

Campbell, M. (1943). Brit. Heart J., 5, 163.
- (1944). Ibid., 6, 69.
Comeau, W. J., Hamilton, J. G. M., and White, P. D. (1938). Amer. Heart J., 15, 276.
Criteria Committee of the New York Heart Association (1943). Nomenclature and Criteria for Diagnosis of
Diseases of the Heart, New York (p. 131).
Dressler, W. (1945). Amer. Heart J., 29, 728.
Evans, W. (1937). Lancet, 2, 1127.
Maheim, I. (1931). Les maladies organiques du fasceau de His-Tawara. Paris (Masson).
,Winston, M. R., and Roesler, H. (1943). Amer. Heart J., 25, 251.
Mathewson, G. D. (1913). Heart, 4, 385,
Parkinson, J., Papp, C., and Evans, W. (1941). Brit. Heart J., 3, 171.
Scherf, D., and Schookhoff, C. (1925). Wien. Arch. inn. Med., 11, 425.
Sigler, L. H. (1944). The Electrocardiogram, p. 185, London.
Strauss, S., and Langendorf, R. (1943). Amer. Jour. Med. Sci., 205, 233.
Willius, F. A., and Anderson, M. J. (1934). Amer. Heart J., 10, 248.
White, P. D., Leach, C. E., and Foote, S. A. (1941). Ibid., 22, 321.
Wilson, F. N. (1936). Diseases of the Coronary Arteries and Cardiac Pain, New York (edited by Robert Levy).
and Hermann, G. R. (1921). Heart, 8, 229.
--,Johnston, F. D., Hill, I. G. W., Macleod, A. G., and Barker, P. S. (1934). Amer. Heart J., 7, 305.
--, Rosenbaum, F. E., Johnston, F. D., and Barker, P. S. (1945). Arch. Inst. Cardiol., Mexico, 14, 201.
Wood, F. C., Jeffers, W. A., and Wolferth, C. C. (1935). Amer. Heart J., 10, 1056.
Yater, W. M. (1938). Arch. intern. Med., 62, 1.
Cornell, V. H., and Clayton, I. (1936). Ibid., 57, 132.

Br Heart J: first published as 10.1136/hrt.9.4.267 on 1 October 1947. Downloaded from http://heart.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

274 -

