Challenges in Clinical Electrocardiography

Clinical Review & Education

Right Bundle-Branch Block Pattern in Precordial Leads
and Left Bundle-Branch Block Pattern With Left Axis Deviation
in Frontal Plane Leads—What Does This Mean?

Matheus Kiszka Scheffer, MD; Mariana Fuziy Nogueira De Marchi, MD; Ana Carolina Muniz Costa, MD

Case Presentation
A patient in their 70s presented to the emergency department with
a history of syncope that occurred 7 days before admission without
preceding signs or symptoms. Since then, the patient had been ex-
periencing fatigue, mainly from exertion. The patient had a history of
hypertension, heart failure, and aortic valve replacement surgery in
2020, complicated on follow-up by prosthetic valve thrombosis. The
patient had been taking warfarin, furosemide, metoprolol succinate,
and spironolactone. Initial evaluation revealed a heart rate of 61 beats/
min, blood pressure of 114/74 mm Hg, oxygen saturation of 96%, and
temperature of 36.6 °C. The physical examination was unremark-
able, and a 12-lead electrocardiogram (ECG) was obtained (Figure).
Questions: What are the notable findings of the patient’s ini-
tial ECG? What are the prognostic implications of these findings?

Interpretation

The ECG at presentation demonstrated regular sinus rhythm, heart
rate of 75 beats/min, prolonged PR interval (240 milliseconds), and
prolonged QRS duration (170 milliseconds). Morris index was pre-
sentedin lead V;. In the precordial lead, a notched and monophasic
R-wave was observed in V,, an electrocardiographic sign of right
bundle-branch block (RBBB). However, S wave was absent in leads
land aVL, and a pattern of left bundle-branch block (LBBB) with left
axis deviation (-81°) was present in the frontal plane leads. These
ECG abnormalities were compatible with the diagnosis of masquer-
ading bundle-branch block (MBBB), a rare form of bifascicular block
associated with diffuse disease in the conduction system, poor prog-
nosis, and a higher incidence of progression to advanced atrioven-
tricular block.

Clinical Course
Based on the history of syncope and electrocardiographic findings
of elevated risk for advanced atrioventricular blocks, the patient was

hospitalized for investigation and consideration of permanent pace-
maker implantation. An echocardiogram revealed an ejection frac-
tion of 28%, akinesia of the middle and basal segments of the infe-
rior and inferoseptal walls, and diffuse hypocontractility of the left
ventricle. Results from 24-hour Holter monitoring showed a regu-
lar rhythm, mean heart rate of 77 beats/min, and absence of pauses
or atrioventricular blocks. On the fifth day of hospitalization, the pa-
tient complained about an unspecific discomfort, and anew ECG was
performed demonstrating an advanced atrioventricular block. These
findings justified the syncopal episode reported by the patient, and
adefinitive dual-chamber pacemaker was implanted. The patient was
discharged after 7 days.

Discussion
The condition MBBB is a rare form of bifascicular block associated
with a high prevalence of progression to advanced atrioventricular
block and poor prognosis.' The term was coined by Richman and
Wolff?in 1954 to describe the electrocardiographic pattern of RBBB
in precordial leads and LBBB in limb leads. Initially, the analysis of
the vectorcardiogram of these exams was interpreted as LBBB modi-
fied by extensive septal and posterolateral infarctions. However,
later studies including anatomopathological assessment of the car-
diac conduction system showed severe damage to the conduction
systemin both the right and the left bundle branch, associated with
severe fibrosis and substantial left ventricular hypertrophy.®

In typical cases of RBBB with a left anterior fascicular block
(LAFB), the first part and main forces of the QRS complex are ori-
ented superiorly and to the left, between -60° and -120°, which al-
lows the identification of LAFB. The terminal forces of the QRS are
oriented superiorly, anteriorly, and to the right, showing the termi-
nal delay of RBBB. However, a high degree of LAFB, accompanied
by anterolateral fibrosis and left ventricular hypertrophy promotes
strong terminal forces toward the left and upwards that cancel the

Figure. Electrocardiogram (ECG) at Presentation
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The ECG demonstrated features that
are suggestive of right bundle-branch
block in the precordial leads with left
bundle-branch block and left axis

deviation in the frontal plane leads.
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terminal forces of RBBB, explaining the disappearance of S waves
inleads | and avVL."*

The electrocardiographic diagnosis of MBBB is defined by the
presence of a prominent R wave in V, (RBBB pattern), left axis de-
viation in the frontal plane, and absent or minimal S waves in leads
landaVL. The pattern of a wide and notched R waveinlead V, is char-
acteristic of RBBB and can be seen in a minority of patients.” Rosen-
baum et al® have described 2 types of MBBB, depending on the lo-
cation of the masquerade: the standard type, which is diagnosed
from the absence of S waves in leads | and aVL, and the precordial
type with a minimal or absent S wave in V5 and V.

This type of block usually manifests in older adults and is asso-
ciated with advanced heart disease and severe left ventricular dys-
function. The pathology most associated with this is ischemic car-
diomyopathy. Other associated causes in the literature were
prolonged systemic arterial hypertension, Chagas myocarditis, aor-
tic stenosis, and degenerative conduction system disease."”

The real prevalence of MBBB is still unknown. Bayés de Luna
etal®inareview of more than 100 000 ECGs found 16 cases. In the
review by Schroder e Souza et al,® 25 cases were identified in a da-
tabase with more than 600 000 ECGs. Fifteen patients were fol-
lowed up for a period of 48 months, pacemaker implantation was
necessary for 41.4%, and the mortality rate was 38.9%.

In the case described in this article, we observed an older
adult patient who presented to the emergency department com-

plaining of syncope and had an ECG with an MBBB pattern. The
history of syncope associated with this electrocardiographic pat-
tern strongly suggests that transient episodes of atrioventricular
block were occurring. Permanent pacemaker implantation was
mandatory given the documentation of advanced atrioventricular
block. However, pacemaker implantation does not substantially
reduce mortality in these patients due to the severity of the under-
lying heart disease.®'1°

Take-home Points

* The condition MBBBis a rare form of bifascicular block associated
with poor prognosis.

» The ECGin MBBB is characterized by the presence of RBBB in the
precordial leads, left axis deviation, and absence of Swavesin leads
I and aVL, mimicking LBBB in the limb leads.

« Usually, MBBB s the result of advanced LAFB, severe left ventricu-
lar hypertrophy, and/or focal block in the anterolateral wall of the
left ventricle due to myocardial infarction or fibrosis.

» The form MBBB occurs more frequently in older adult patients and
in association with advanced cardiovascular disease such as coro-
nary artery disease, cardiomyopathy, Chagas myocarditis, or idio-
pathic conduction system degeneration.

« Patients should be closely monitored due to the high incidence
of advanced atrioventricular block and the need for pacemaker
implantation.
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