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The electrocardiographic pattern of right bundle-
branch block in the precordial leads associated with
left axis deviation in the limb leads has been noted
by others. Wilson, Johnston, and Barker (1934)
were the first to describe a small wide R and S wave
inlead I, with a wide and deep S wave in leads IT and
IITI, and a typical RBBB pattern in the pracordial
leads. Recently, Lepeschkin (1964) reviewed the
various cardiographic and pathological alterations
associated with this pattern. There now appears
to be general agreement that the basic lesion consists
of predominant right bundle-branch block associated
with defects in the distribution of the left bundle-
branch. Left and right ventricular hypertrophy,
as well as infarction and fibrosis of variable location
and extent, are frequently present (Lepeschkin,
1964). The present study was undertaken to deter-
mine whether additional and more specific informa-
tion could be obtained under these circumstances
by a detailed study of the spatial vectorcardiograph.
The results obtained are the basis for a proposed
classification of possible clinical utility.

SUBJECTS AND METHODS

Spatial vectorcardiograms, along with a standard
cardiogram (including V4R), were taken in 23 patients
on an Electronics for Medicine DR-8 recorder. Patients
were selected on the basis of routine analysis of the daily
cardiograms performed in the Heart Station, the only
criterion being the availability of the subject. The Frank
lead system was used, employing the frontal, horizontal,
and right sagittal projections. Table I gives a brief
résumé of the significant clinical diagnoses in the total
group. Of the 23 patients, 21 were men and 2 were
women. The age range was 49 to 88 years—the average
69.
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RESULTS

Analysis of the 23 vectorcardiograms revealed that
the majority fell into two basic patterns, with the
rest in a smaller intermediate category that showed
mixed features or was otherwise unclassifiable. The
characteristic distinguishing features of the two
main types, type A and type B, were found in the

TABLE 1
SUMMARY OF CASES
Patient | Age | Sex Clinical data
(yr.)
Type A
H. S. 74 M | Diabetes mellitus, bronchogenic car-
cinoma
H. M. 74 M Dml:lctes mellitus, cerebrovascular ac-
cident
B. W. 72 M | Diabetes mellitus, hypertension
J.C. 49 M | Hypertension, chronic endobronchial
ease
R. O. 51 M | Mild hypertension
A.F. 76 M | Chronic pulmonary disease, atypical
angina pectoris
N.N. 66 M | Atypical i pectons, paroxysmal
LB p F Hatnal fibri
) ypertension, angma
E.F. 62 M | Complete A-V block wnh Stokes-Adams
seizures
S.G. 77 M | Post-operative coronary insufficiency
S.S. 58 M | Old myocardial infarct
Intermediate form
D. G. 71 M Syphilitic aortic insufficiency
J. H. 83 M | Atypical angina pectoris, hypertension
C.S. 58 M | Congestive heart failure, diabetes mellitus
M. C. 72 M | OId myocardial infarct, hypertension
A.T. 76 F Old myocardial infarct
Type B
E.S. 76 M | Old myocardial infarct by history
B. P. 74 M pectoris
J. L. 74 M Angina pectoris
J.O. 57 M | Angina pectoris, ischemic heart disease
J. K. 68 M | Angina pectoris, congestive heart failure,
complete A-V block
J.L.* 68 M | Shock of undetermined etiology, died
with ventricular fibrillation
C.M.* | 88 M | Antero-septal and inferior myocardial
infarct (necropsy)

* Patient died.
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F1G6. 1.—Comparison of characteristic vector loops of type A (Case A. F.) and B (Case B. P.) in the horizontal

(H) and frontal (F) plane. Note differences in rotation of the horizontal and in the shape and position of the

frontal loops. Note in this, as well as in other figures, the direction of movement is toward the narrow part
of the interrupted instantaneous vectors.

-

TYPE A [_k 3
F

F16. 2.—Characteristic electrocardiogram and vectorcardiogram in type A (Case E. F.). Note prominent
S wave in V4R and V1; counterclockwise rotation of horizontal and frontal loops, the latter flattened (enlarged
in lowest panel).
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horizontal and frontal planes and are shown in Fig. 1
and characterized in Table II. Fig. 2 illustrates the
typical 3-plane vectorcardiogram, as well as the
usual cardiographic pattern of the type A group.
‘The horizontal QRS loop is oriented both anteriorly
and posteriorly, often to an equal extent, and rotates
in a counterclockwise direction. While the early
and mid-portion is essentially normal with initial
rightward and anterior forces, and mid-forces
directed first leftward and then mainly posteriorly,
the pre-terminal and terminal forces are oriented
anteriorly and to the right with striking slowing of
the inscription. Thus, in the horizontal plane, the
loop resembles that seen in uncomplicated RBBB
(Braunwald et al., 1956; Scherlis and Lee, 1963).
The frontal QRS loop also showed a characteristic
form in group A. The loop always presented early
forces directed inferiorly with the main body lying
superiorly and rotating in a counterclockwise
direction. The over-all shape of this loop was
particularly striking as it was flattened and almost
rounded in appearance. As expected, the delay was
in the pre-terminal and terminal forces. The right
sagittal QRS loop, as well as the T loop (as in all
vectorcardiograms studied), did not show any
characteristic or additionally useful alterations.
The cardiogram in type A usually had a prominent
S wave in V4R and/or V1, a Q in lead I, an initial R
in leads II, III,and AVF, and a QRS that was often
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TABLE II

VECTORCARDIOGRAPHIC CHARACTERISTICS OF
TWO VCG TYPES

Type A Type B
Horizontal | Antero-posterior, counter- | Mainly anterior, clock-
clockwise wise
Frontal Mainly superior, counter- | Mainly superior, counter-
clockwise, at, and clockwise, elongated
rounded

less widened, the delay being confined to the latter
part of the complex.

A total of 10 vectorcardiograms were included in
type A. Clinical data (Table I) revealed that 5
patients had no evidence of clinical coronary disease
and/or myocardial infarction, though generalized
vascular disease was apparent. Significant coronary
disease and/or myocardial infarction was possibly
present in 3, and definitely found in 2 of the re-
maining 5 patients.

Fig. 3 illustrates the typical 3 plane vectorcardio-
graphic and cardiographic pattern of type B. The
horizontal loop is almost or completely anterior, and
apart from a tendency for the early forces to move
counterclockwise, shows almost complete clockwise
rotation. On occasion, the initial forces were
directed posteriorly, the loop then turning anteriorly
throughout the remainder of its course. This latter
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F16. 3.—Characteristic electrocardiogram and vectorcardiogram in type B (Case J. L.). Note a broader QRS
complex with a slurred R wave in V1; counterclockwise rotation of an elongated superiorly oriented frontal
loop and clockwise rotation of a predominantly anterior horizontal loop.
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INTERMEDIATE TYPES

F16. 4.—Intermediate types of vectorcardiogram. Left (Case M. C.).

H

In the horizontal plane there is a

figure of 8; the central loop is clockwise, left, and anterior, and the terminal portion counterclockwise, right,

and posterior. Right (Case A. T.). In the horizontal plane there is a counterclockwise loop, predominantly

anterior, and left; the terminal portion is right and anterior. 'The frontal loop is flattened, counterclockwise,
and superior.

pattern was invariably present when prominent and
slurred Q waves were present across the cardio-
graphic precordial leads (“ anterior wall infarction””).
The delay or slowing of the QRS loop was generally
more pronounced in all planes and often occurred
in the mid, as well as later portions of depolarization.

The frontal loop of type B generally also assumed
a typical form. Initial forces were directed either
inferiorly or immediately superiorly while the main
body was superior and the rotation was counter-
clockwise. Again, the over-all shape of this loop
was its distinctive feature, being elongated and
narrow. The cardiogram in this group generally
showed a Q wave in V4R and/or V1, and had a
broader QRS complex with more generalized slow-
ing compared to type A.

Seven vectorcardiograms fell into the type B
category (Table I). Six patients had evidence of
clinical coronary disease and/or myocardial in-
farction, and the two cardiovascular deaths in the
23 patients occurred in this group. None of the
7 patients were found to be free of significant
coronary disease, and the frequency of important
symptoms referable to a diseased myocardium was
apparent.

A third, or intermediate, group was also identified
(Fig. 4). This group, consisting of 6 patients, had
variable patterns, often with mixed characteristics of

both type A and B. Others showed a more bizarre
configuration and could not be readily classified.
The clinical background in this group is seen in
Table I. Coronary artery disease was generally
present in this mixed group.

DiscussioN

Right bundle-branch block with left axis devia-
tion, as pointed out by Lepeschkin (1964), is only
one type of electrocardiographic manifestation of
bilateral bundle-branch block. In his extensive
review, Lepeschkin has classified this particular
cardiographic finding into 3 types, Va, Vb, and V1.
This classification depends upon variable QRS
alterations within the major pattern of a prominent
and widened R or R’ in lead V1 and deep S waves in
leads II, III, and AVF. However, the pathological
alterations appear to be similar in all three types.
Based on detailed studies by Unger ez al. (1958),
Lenégre (1957), and others, there now appears to be
general agreement that this pattern is associated
with complete, or nearly complete, interruption of
the right bundle-branch and marked involvement,
up to nearly complete interruption, of the left
bundle-branch. These histological studies are sup-
ported by clinical evidence of the frequency of
complete heart block in these patients. In addition,
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variable degrees of both left and right ventricular
hypertrophy have been described, as well as myo-
cardial infarction, though the latter has been proved
in less than half of the reported cases (Lepeschkin,
1964).

In 1954, Richman and Wolff described electro-
cardiographic and vectorcardiographic studies in 4
patients who were characterized as having “left
bundle branch block masquerading as right bundle
branch block”. As pointed out above, this des-
cription does not fit the generally accepted patho-
logical alterations for this entity. More recent
vecorcardiographic studies were carried out by a
Japanese group (Mashima ez al., 1963), but 2 of their
4 patients were young men and, thus, are not
comparable to our findings.

Our present classification into three major groups,
of which two, usually, have clear and easily definable
vectorcardiographic characteristics, appears to offer
a simpler and perhaps more useful approach to
studies of this abnormality. A summary of the
major features seen is presented in Table II.

Type A shows a more normal-appearing vector-
cardiogram apart from the superior orientation of a
flattened frontal loop (left axis deviation). In
addition, the horizontal loop appears essentially
normal except for the terminal delay oriented to the
right and anteriorly, the pattern described for the
typical and uncomplicated RBBB (Braunwald ez al.,
1956 ; Scherlis and Lee, 1963). Indeed, the absence
of clinically apparent coronary artery disease in 5 of
the 10 patients in this group, along with the fre-
quently insignificant cardiac findings, i.e. normal
heart size, suggest a better prognosis for the patient
when type A is present.

On the other hand, the type B loop shows con-
siderable deviation from the normal, as well as from
that ordinarily encountered in patients with RBBB.
There is usually greater delay which involves most
of depolarization rather than being limited to the
pre-terminal and terminal forces. Even more
apparent is the narrow and elongated frontal loop
which, on occasion, shows initial forces directed
immediately superiorly. Also, the horizontal loop
is completely, or almost completely, anterior in
direction and clockwise in rotation. The frequency
of overt and symptomatic coronary disease in
patients with type B, along with the frequently
associated cardiomegaly, congestive heart failure,
and death is striking, and suggests a generally
poorer prognosis as compared to patients with the
type A form.

The significance of the intermediate group is, so
far, not clear, though it is tempting to consider this
form to be in transition between type A and type B,
and thus indicate progressing myocardial damage.

2z
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The precise pathological differences that could
account for these differing vectorcardiogram patterns
are unknown but deserve further study. Although
characteristically attributed to right ventricular
hypertrophy, a clockwise and anteriorly directed
horizontal loop has been described in the presence of
RBBB alone (Scherlis and Lee, 1963 ; Milnor, 1957
Miquel et al., 1958). It is tempting to relate the
latter to more extensive alterations in the right
bundle-branch (fibrosis and/or infarction), but
this requires histological proof. Right ventricular
hypertrophy alone may produce the horizontal loop
pattern described in type B (Milnor, 1957). Al-
though hypertrophy of the right ventricle has been
described in pathological descriptions of the QRS
abnormalities that we are concerned with (Lepes-
chkin, 1964 ; Unger et al., 1958), such vectorcardio-
graphic alterations are usually encountered with
more severe right-sided hzmodynamic changes.
Infarction of the true posterior wall of the left
ventricle has also been described as giving rise to
the type B horizontal loop alteration (Walsh et al.,
1962 ; Hugenholtz, Forkner, and Levine, 1961). It
is, thus, possible to indict additional fibrosis and/or
infarction in this region as the direct causative factor
that accounts for the differences in the horizontal
plane between types A and B. Unfortunately,
these interpretations are purely speculative and
their substantiation must await more refined patho-
logical studies. The meaning of frontal loop varia-
tions is still undetermined.

Although the vectorcardiogram appears to de-
lineate more clearly the described types, standard
cardiographic analysis offers similar, if less precise,
indications as to whether type A or type B will be
present. Thus, absence of a Q wave with a pro-
minent S wave in V4R and/or V1 indicates type A.
This interpretation is supported by a slightly
widened QRS complex showing its delay in the latter
part of the complex. Alternately, a Q wave is
present in V4R and/or V1 in the type B pattern.
In addition, a broad QRS showing more diffuse
delay may be seen and a QS pattern may be present
inleads IT, IIT,and AVF. However, these standard
cardiographic findings were not always readily
apparent, particularly when V4R was not taken or
when rapid paper speeds were not employed.

SUMMARY

Twenty-three patients with right bundle-branch
block and left axis deviation were analysed vector-
cardiographically utilizing the Frank lead system.
Two basic vectorcardiographic patterns, types A and
B, were identified, as well as an intermediate group.

In type A, present in 10 patients, the characteristic
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findings were a rounded or flattened frontal loop and
a horizontal loop showing the classical features of
right bundle-branch block, i.e. terminal anterior and
rightward delay with counterclockwise rotation.

Type B, present in 7 cases, showed an elongated,
narrow frontal loop. The horizontal loop was
oriented predominantly anteriorly and showed
clockwise rotation. The delay associated with
bundle-branch block was usually more diffuse and
pronounced in this type.

These vectorcardiographic findings were cor-
related with the electrocardiographic alterations as
well as the clinical data. The latter suggested more
extensive myocardial disease and a poorer prognosis
in type B as compared with type A.
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