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KEY TEACHING POINTS

� Syncope is a common complaint in the emergency
department and is more likely to afflict the elderly.
Because syncope is associated with increased
morbidity and mortality, it is important to consider
conduction disease as the etiology of syncope.

� A 4:2 pattern AV block is a rare yet high-grade block
that merits consideration for pacemaker placement.
Possible mechanisms for this finding include a 4:3
block superimposed on a 3:2 block.

� About 25% of patients with syncope have a
bifascicular block (BFB). Syncope of undetermined
etiology with the presence of BFB should be
referred for pacemaker placement as a IIA
recommendation according to ACC/AHA/NASPE, as
studies show that pacemaker placement reduces
symptomatic events.
Introduction
The 2018 ESC guidelines define syncope as “[total loss of
consciousness] due to cerebral hypoperfusion, characterized
by rapid onset, short duration, and spontaneous complete re-
covery.”1 Because these episodes disrupt everyday life and
can cause significant morbidity and mortality, syncope is a
common reason for presenting to the emergency department
(ED).2 Not only are older patients more likely to present with
this symptom, but they are also more often hospitalized and
are at increased risk for unfavorable outcomes.2 Cardiac con-
duction disease is an important etiology of syncope that oc-
curs more frequently in the elderly.3 Patients who suffer
from conduction disturbances may be asymptomatic or expe-
rience a broad spectrum of symptoms from syncope to hemo-
dynamic instability.3

Atrioventricular (AV) heart block is one type of conduc-
tion disease that can lead to syncope. Patients with chronic
bifascicular block (BFB) are at risk for degeneration to AV
block, particularly if syncope is present.4 Here, we discuss
an 81-year-old female patient with recurrent syncope who
presents with a rare form of second-degree AV block with
a 4:2 pattern of block. To date, there have been rare occur-
rences of 4:2 AV block published in the literature, but the
mechanism has yet to be fully elucidated. In this case report,
we further explore plausible mechanisms behind such find-
ings and offer guidance for managing patients who present
with cardiac causes of syncope.
Case report
An 81-year-old woman with a history of hypertension and
hypothyroidism presented to the ED for the third time in a
4-month period for syncope. Work-up during prior admis-
sions was unrevealing except for a new BFB and prolonged
PR interval of 264 ms. The patient was encouraged to
follow-up with neurology after her second ED visit.
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Because she endorsed prodromal lightheadedness and iden-
tifiable triggers, her neurologist placed an ambulatory
cardiac patch monitor to assess for malignant bradyarrhyth-
mias.

During this third ED admission, the patient denied chest
pain and was not on any AV nodal blocking agents. Com-
plete blood count, electrolytes, and thyroid-stimulating hor-
mone were unremarkable. Initial electrocardiogram (ECG)
showed sinus tachycardia with 1:1 AV conduction, a pro-
longed PR interval of 240 ms, right bundle branch block
(RBBB), and left anterior fascicular block (LAFB)
(Figure 1). Shortly after the first ECG was obtained, she
had an episode of asystole while on the bedpan owing to
AV block requiring brief cardiopulmonary resuscitation
before return of spontaneous circulation. Repeat ECG
demonstrated a 4:2 AV block pattern with RBBB and
LAFB, which was originally interpreted as normal sinus
rhythm, 2:1 AV block with RBBB premature ventricular
complexes in a bigeminy pattern (Figure 2). Electrophysi-
ology was consulted for further management.
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Figure 1 Initial electrocardiogram obtained on admission showing sinus tachycardia, prolonged PR interval, right bundle branch block, and left anterior fascic-
ular block.
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The following day, an echocardiogram was obtained and
showed normal biventricular size and systolic function with
a left ventricular ejection fraction of 60%–65%. Biatrial sizes
were normal. Mild aortic and mitral valve thickening were
present, but there was no significant valvular stenosis, regur-
gitation, or calcification. Her ambulatory cardiac patch
monitor was removed, and processing of the monitor data
was expedited. Results demonstrated pauses owing to parox-
ysmal high-grade AV block. Her presenting syncopal event
was correlated to an 8.5-second pause. Her episode of asys-
tole while on the bedpan corresponded with a 44-second
pause. Ultimately the patient underwent implantation of a
dual-chamber pacemaker with left bundle branch area pacing
Figure 2 Repeat electrocardiogram showing sinus tachycardia with 4:2 AV
for high-grade heart block, and her syncopal episodes
resolved.
Discussion
Mechanism of 4:2 AV block
In the case described above, the patient was an 81-year-old
woman who presented with syncope and ECG findings
showing BFB and first-degree AV block that ultimately de-
generated into a high-grade AV block with a unique 4:2
pattern, a finding that is exceedingly rare. The repeat ECG
was interpreted as a 2:1 AV block with RBBB premature
ventricular complexes in a bigeminal pattern (Figure 2).
block and a right bundle branch block and left anterior fascicular block.



Figure 3 On the left, electrocardiogram shows lead II with vertical arrows indicating P-wave impulses. In the ladder diagram, all impulses are conducted
through the AV node (AV). There is 4:3 block in the proximal His-Purkinje system (pHPS) and 3:2 block in the distal His-Purkinje system (dHPS). This results
in a 4:2 conduction to the ventricles (V). The right image provides a visual display of the multilevel blocks within the HPS. The dashed lines of the right bundle
branch and left anterior fascicle indicate chronic block while the solid line of the left posterior fascicle indicates possible conduction.
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However, the ECG demonstrated clear P waves for P1 and P4
with P2 and P3 buried in the preceding T waves (Figure 3);
this, in conjunction with the observation that the QRS com-
plexes are all alike, suggests that the QRS complexes are
all conducted.

The unusual pattern of conduction (2 conducted p waves
followed by 2 nonconducted p waves) suggests the presence
of a multilevel block in which there is a proximal 4:3 block
and a more distal 3:2 block. Discerning the levels of each
block in this case is challenging. The second p wave of
each couplet of conducted impulses is buried in the preceding
t wave, yet there does not seem to be any prolongation of the
PR interval. As such, the apparent fixed PR interval suggests
that both blocks are infranodal (Figure 3). The superimposi-
tion of these blocks would explain why the third and fourth
impulses fail to conduct, giving rise to the observed ECG
findings.

Upon literature review, there were only a few cases of
ECG-captured 4:2 conduction block. One case report by
Jastrzebski and Kukla5 described a patient with inferior
wall myocardial infarction who developed advanced
second-degree AV block in a 4:2 pattern with RBBB
and LAFB. They offer 3 plausible explanations for such
findings: (1) 4:1 AV block with supernormal conduction:
in this case, supernormal conduction is thought to occur
if the P2 stimulus falls in the later stage of phase 3 repo-
larization of the Purkinje fibers during which time the abil-
ity to respond to stimuli has been restored6; (2) the
presence of a 2-level block with 4:3 conduction in the up-
per level and 3:2 conduction in the lower level; and (3)
development of 2 populations of Purkinje cells in the re-
maining, injured fascicle. One population of cells suffers
from prolonged recovery giving rise to a phase 3 block
of the P3 impulse. After the pause that ensues from the
blocked P3, the second population of cells exhibits a spon-
taneous diastolic depolarization resulting in a phase 4
block, so P4 is not conducted.

Although the exact mechanism remains uncertain, it is
possible that several of the pathophysiologic phenomena
explained above could give rise to similar ECG findings
manifesting as a 4:2 pattern block. If true, this would
indicate that the 4:2 pattern block is not specific for any
one disease process. Whatever the case, this particular
pattern indicates high-grade block, and appropriate man-
agement should include consideration of a permanent
pacemaker.
Clinical guidance
Syncope is a major cause of morbidity and mortality, partic-
ularly as patients age.2 As such, it is important for providers
to be aware of the appropriate management for syncopal pa-
tients. While determining the underlying etiology of syncope
can be challenging, using one of the available “syncope
rules” can be useful for stratifying patients based on risk.
The San Francisco Syncope Rule,7,8 for instance, uses 5 pa-
rameters to evaluate patients: history of congestive heart
failure, hematocrit less than 30%, ECG abnormalities (non–
sinus rhythm or new ECG changes), shortness of breath,
and a systolic blood pressure less than 90 mm Hg at triage.
If any 1 of the 5 parameters is positive, the patient is consid-
ered high risk for a poor outcome. In the case described
above, the patient met criteria for high-risk syncope, since
ambulatory cardiac monitoring revealed episodes of non–
sinus rhythm.

Another important consideration in the work-up of pa-
tients with syncope is the presence of BFB. Specifically,
BFB may consist of a left bundle branch block or the com-
bination of a RBBB with either a LAFB or left posterior
fascicular block.9 Of adults presenting with syncope,
approximately 25% have evidence of BFB on ECG, and
BFB alone is associated with increased mortality.10 There-
fore, ACC/AHA/NASPE guidelines10,11 advise pacemaker
placement as a class IIA recommendation for patients with
syncope of undetermined origin and BFB, even in the
absence of AV block. To further support this recommenda-
tion, the PRESS study10 sought to quantify the benefits of
pacemaker placement for this population and investigated
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whether dual-chamber pacemaker would reduce symptom
recurrence compared to a control with effectively negligible
pacing. Results showed a significant reduction in combined
symptomatic episodes, which included syncope, presyn-
cope, and AV block of all degrees in the dual-chamber pace-
maker treatment group compared to the control over a 2-
year period. This study gives concrete evidence that pace-
maker intervention is effective in this patient population.

It should be noted that the patient described in this report
was twice admitted to the ED with syncope of unexplained
etiology and BFB and was not recommended to have an
ambulatory cardiac patch monitor until her visit with a
neurologist. It is important on a primary care level that pro-
viders remain vigilant and make the appropriate referral for
pacemaker placement in patients with syncope of undeter-
mined origin and BFB.

Conclusion
Conduction system diseases are an important cause of syn-
cope that can lead to increased morbidity and mortality,
particularly in elderly patients. AV block is a type of con-
duction disturbance that can lead to syncope. Patients with
underlying BFB are susceptible to progressing to high-
grade AV block. While uncommon, a 4:2 AV block
pattern is a unique finding that represents a high-grade
AV block that requires permanent pacemaker placement.
To prevent presyncopal and syncopal episodes and to pre-
vent degeneration to AV block, patients with syncope and
underlying BFB should be referred for pacemaker place-
ment.
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