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ABSTRACT

Introduction: Atrioventricular block in the context of cardiac amyloidosis is often the result of
amyloid infiltration of the conduction pathways. This degenerative process disrupts the transmission
of electrical impulses along conduction fibers, resulting in symptoms such as bradycardia, syncope
and even cardiac arrest.

Case Report: This is a case report of transthyretin cardiac amyloidosis in an 81-year-old patient
who was admitted to hospital for an episode of syncope with an electrocardiogram showing
complete atrioventricular block. Transthoracic echocardiography demonstrated biventricular
infiltrative cardiomyopathy and Cardiac MRI confirmed the presence of amyloid deposits on late
enhancement sequences after Gadolinium injection

Conclusion: Early diagnosis of cardiac amyloidosis is crucial to improving patient prognosis, and
this requires particular attention to the presence of conduction disorders such as AVB.
Management includes pacemaker implantation, combined with specific treatment depending on the
type of amyloidosis, such as specific transthyretin stabilizers in ATTR cardiac amyloidosis.
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1. INTRODUCTION

Amyloidosis is the manifestation of several
systemic diseases whose common feature is an
extracellular accumulation of insoluble fibrillar
proteins that are deposited and progressively
invade tissues, preventing them from functioning

properly.

Cardiac amyloid (CA) infiltration is responsible
for thickening of the myocardium, creating an
aspect of false ‘hypertrophy’ which is
complicated by heart failure and conduction
disorders [1].

“‘Dozens of amyloidogenic proteins have
been identified, but the most commonly
encountered forms in clinical practice are
systemic immunoglobulin  light chain and
transthyretin ~ amyloidosis  (ATTR). ATTR
cardiac amyloidosis (ATTR-CA) is further
subdivided into wild-type (WATTR) and

hereditary (hATTR) types, depending on the
absence or presence of mutation in the precursor
protein gene” [2].

Cardiac impulse conduction disorders and atrial
arrhythmias are more frequent in ATTR than in
the AL form, and this seems to reflect the longer
survival of patients affected by ATTR, given that
the AL form manifests with high mortality up to 6
months from diagnosis, because conduction
system disease appears to be a later
manifestation [3].

We describe a case of complete AV block
secondary to ATTR cardiac amyloidosis.

-

2. CASE PRESENTATION

An 81-year-old man presented to the emergency
department after a brief episode of syncope
without prodrome. The patient was alert and
oriented after the episode, and witnesses
reported no convulsive activity. He had no
previous history of syncope. His blood pressure
was 190/80 mm Hg and his heart rate was 35 to
40 beats/min. His temperature, oxygen saturation
and respiratory rate were normal, as were the
rest of his physical examination.

An electrocardiogram (ECG) revealed complete
atrioventricular block (AVB). No previous ECG
was available. [4]

The patient had a complete blood count,
electrolytes, renal function, liver enzymes and
normal thyroid-stimulating hormone levels which
ruled out electrolyte abnormalities and thyroid
disease as causes of heart block. Ultrasensitive
troponin T assays were slightly elevated (17, 54
and 73 [reference values 0-14] ng/L). We
admitted the patient to hospital for further
investigations, including analysis of C-reactive
protein levels, immunoglobulins, vasculitis panel
and blood cultures, all of which were negative.
Thus, you considered it unlikely that heart block
was caused by infectious or autoimmune
diseases.

After hospitalization, the patient experienced
multiple episodes of dizziness and symptoms
approaching syncope, with a heart rate dropping
into the 20s. We inserted an emergency
temporary venous pacemaker.
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Fig. 1. The electrocardiogram (ECG) shows complete atrioventricular block (AVB)
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Fig. 2. Parasternal long-axis view on echocardiography demonstrates diffuse concentric left
ventricular hypertrophy

GS=-7.9%

Fig. 3. Apical sparing pattern of left ventricular (LV) longitudinal strain

Transthoracic echocardiogram (TEE) revealed
infiltrative  cardiomyopathy  with  significant
concentric left ventricular hypertrophy, right
ventricular hypertrophy, left atrial hypertrophy
and thickened non-stenotic valves, moderate
tricuspid regurgitation estimating a pulmonary
artery systolic pressure of 36 mmHg, preserved
left ventricular ejection fraction and minimal
pericardial effusion opposite the right cavities.
Left ventricular global longitudinal strain (GLS)
was reduced with an apical sparing pattern
suggesting cardiac amyloidosis. The coronary
angiography showed atheromatous overload
without significant lesions. Cardiac MRI (CMRI)
showed amyloid deposits visualized by late
enhancement after Gadolinium injection in T1

sequence with cancellation of the healthy

myocardial signal.

Consequently, the patient underwent diagnostic
testing for amyloid cardiomyopathy. AL
amyloidosis was excluded by electrophoresis
and immunofixation of serum and urine proteins.
Biopsy of accessory salivary glands reveals
abundant amyloid deposits. Genetic testing
showed no mutations in the transthyretin gene.
The diagnosis retained is therefore senile
amyloidosis with cardiac involvement.

We inserted a permanent venous pacemaker
and specific treatment with a transthyretin
tetramer stabilizer was started.
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3. DISCUSSION

“Cardiac amyloidosis is frequently associated
with cardiac electrical abnormalities, that can
lead to conduction or rhythm disorders.
Moreover, these abnormalities, which may occur
several years before the specific diagnosis of
cardiac  amyloidosis, may require the
implantation of cardiac prostheses such as
pacemakers or defibrillators” [3].

“Conduction system disease from amyloid
infiltration commonly manifests as atrioventricular
nodal disease, often preceding the diagnosis of
CA and resulting in pacemaker implantation in
about 10% of ATTR patients” [2].

“The prevalence of pacemaker implantation is
reported to be highest in patients with WtATTR,
potentially attributed to old age and chronic
amyloid deposition over the course of many
years” [2,5].

“The pathogenesis of conduction system disease
in cardiac amyloidosis is multifactorial including
amyloid deposition causing a disruption of the
transmission of electrical impulses along of the
conduction fibers and the cytotoxicity of amyloid
precursor proteins” [6,7].

“The diagnostic evaluation in suspected cardiac
amyloidosis includes electrocardiography,
echocardiography, and CMR and in certain
cases requires a myocardial biopsy” [8].

“In amyloidosis, high-grade auriculoventricular
blocks are common, also responsible for
significant morbimortality, and sometimes a
sudden onset with no warning conductive
disorders on previous electrocardiograms” [9].
“Preventive strategies of bradyarrhythmia’s and
symptomatic bradycardias suggest the use
prophylactic pacemaker implantation in patients
with ATTR cardiac amyloidosis who present
conduction disorders in the ECG, such as
fascicular blocks (right bundle branch block, left
bundle branch block, left anterior hemiblock, and
left posterior hemiblock), first-degree AV block
(PR interval 2200 ms), or Wenckebach
anterograde point <100 b.p.m” [10,11]. “Some
therefore recommend a systematic
electrophysiological exploration at the time of
diagnosis, to be repeated in case of changes in
the surface electrocardiogram” [9,12].

“Pacemakers are commonly required in patients
with CA. Analysis of 145,900 hospitalizations

across the United States demonstrated that 3.9%
of those with CA and documented arrhythmias
had pacemakers” [12]. “In a 10-year
retrospective review of 262 patients with ATTR-
CA, a pacemaker was inserted in 45% of cases”
[13].

“Furthermore, a high burden of right ventricular
pacing is associated with  deleterious
consequences. In a retrospective observational
cohort study of 78 patients with ATTR-CA and
cardiac implantable electronic devices, a pacing
burden >40% was shown to result in adverse
structural and clinical consequences, including
worsening NYHA functional class, left ventricular
ejection fraction (LVEF), and an increased
severity of mitral regurgitation” [14].

“Patients with CA appear to be particularly
vulnerable to the interventricular and
intraventricular desynchrony brought about by
RV pacing, given their restrictive physiology. As
a corollary, biventricular pacing has been
associated with improvements in  NYHA
functional class, LVEF, and mitral regurgitation
severity” [14]. Summarizing this evidence,
biventricular pacing should be considered when
an indication for pacing emerges, because
single-chamber pacing can result in a high RV
pacing burden and eventual clinical deterioration.

“ATTR-CA is a disease whose diagnosis and
prognosis have changed significantly in the last 4
years with the arrival of Tafamidis. The ATTR-
ACT showed that Tafamidis was associated with
a reduction in all-cause mortality, decrease in
cardiovascular (CV)-related hospitalizations, and
reductions in the decline of functional capacity
and quality of life” [15].

“The management of arrhythmias and conduction
disorders in cardiac amyloidosis is a multifaceted
challenge. Advancements in understanding their
pathophysiology and epidemiology have been
made, but the complex interplay of various
factors demands ongoing research to refine
therapeutic strategies. The evolving landscape of
medical therapies and the increasing longevity of
patients with cardiac amyloidosis underscore the
necessity for a comprehensive and personalized
approach to arrhythmia management in this
unique population” [4,16,17].

4. CONCLUSION

Atrioventricular block can be a telltale sign of
underlying cardiac amyloidosis, particularly when
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it occurs without any other identifiable cause.
Amyloid infiltration into the cardiac conduction
system causes a plethora of electrophysiological
dysfunction, most commonly atrial fibrillation.
There is also increasing recognition of other
important sequelae, including AV nodal disease
and ventricular arrhythmias. The current
evidence base for both electrophysiological
interventions and the effect of new disease-
modifying therapies on cardiac amyloidosis-
related arrhythmias is sparse.
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