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Abstract

Introduction
Amyloidosis is uncommon in young adults. Cardiac involvement is usually characterized by the presence of
a restrictive cardiomyopathy. We report two cases of symptomatic conduction disorders, which were associated with
cardiac amyloidosis in young patients.
Case reports
Case 1: A 30-year-old man consulted for loss of consciousness. Electrocardiogram showed a first-degree
atrioventricular block alternating with complete atrioventricular block and sino atrial block. At echocardiography, we
noted biatrial dilatation. The histopathological examination of labial biopsy was in favour of AL amyloidosis. A dual
chamber pace maker was implanted. After 10 years of follow up, the patient was asymptomatic but he developed atrial
fibrillation.
Case 2: A 37-year-old woman was admitted for syncope. She had no previous medical history, no family
history of sudden cardiac death or syncope. There was a first degree atrioventricular block on the ECG with PR
duration of 480 ms. Echocardiographic study showed an abundant circumferential pericardial effusion without signs of
hemodynamic repercussion. The electrophysiological exploration was in favor of a nodal block. She was implanted by
a dual chamber pacemaker. She underwent a surgical drainage of the pericardial effusion. The histological examination
of the biopsy was in favor of AL amyloidosis. After a follow up of two years, the patient was asymptomatic.
Conclusion
Cardiac amyloidosis should be suspected in young patients with conduction disorders. These patients are
usually brought to be implanted with a pacemaker. After the implantation, patients did not complain dizziness or loss
of consciousness suggesting that their symptoms were due to conduction disorder.
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Introduction

Amyloidosis is an uncommon pathology, with an
age-adjusted incidence varying from 6.1 to 10.5 per million
person-years [1]. The contemporary understanding of
amyloidosis points to a group of complex systemic disorders
involving the extracellular deposition of insoluble fibrils
composed of a variety of serum proteins (amyloid), resulting
in tissue involvement. Amyloid deposition can be either
localized or systemic (all organs except the brain) [2-3].
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Cardiac amyloidosis can be isolated to the heart,
but it is often associated with other organs involvement
[3, 4]. Cardiac involvement may either be clinically patent
or only detected on routine investigation in patients with
non-cardiac symptoms [4]. The presence and the severity
of cardiac involvement depend on the amyloidosis
type and the importance of amyloid deposition [4].
This cardiac involvement may occur in the three main
types of amyloidosis: acquired monoclonal light-chain,
transthyretin-related hereditary amyloidosis (ATTR) and
senile amyloidosis.
Electrocardiography
and
transthoracic
echocardiography represent important diagnostic and
prognostic tools in patients affected by cardiac amyloidosis.
Cardiac involvement is usually characterized by the
presence of an infiltrative/restrictive cardiomyopathy with
classical echocardiographical findings, which have been
already well described [5, 6]. Major electrocardiographic
conduction disturbances might also be frequently
associated.
We report two cases of symptomatic conduction
disorders revealing cardiac amyloidosis in young patients.

Case reports
Case 1

A 30-year-old man with history of deep vein
thrombosis and positive anti-cardiolipin antibodies was
referred to our department for several episodes of loss of
consciousness over the previous 3 years leading to several
traumas. No prodromes were reported.
On admission, blood pressure was 120/70 mmHg
without orthostatic hypotension, and heart rate was regular
(50 bpm). Rest electrocardiogram (ECG) showed a first
degree atrioventricular block (PR=400 ms) alternating
with complete atrioventricular block and sino atrial block.
Chest x-ray found a cardiothoracic ratio of 0, 58.
At echocardiography, the left ventricle was not dilated
(diastolic diameter= 55 mm and systolic diameter=39
mm) with no thickened left ventricle wall (inter ventricular
septum=11mm). The systolic and diastolic functions were
normal [Figure 1]. Both right and left were dilated: 43 cm2
and 33cm2, respectively.
Holter-ECG monitoring showed an average
frequency of 52 bpm. Along the 24 hours, there was an
alternating junctional rhythm with atrioventricular and
sino atrial block. In addition, we found 40 pauses; the
longest one was 2615 ms [Figure 2].
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Figure 1: Transmitral Doppler showing a normal diastolic function

Figure 2: Holter monitoring showing a long pause of 2615 ms.

Serum electrophoresis was normal (no increase
in gamma globulin). There was no Bence-Jones protein.
The labial biopsy was performed. The histopathological
examination showed interstitial deposits of extracellular
homogeneous eosinophilic material with affinity for
Congo red stain and typical apple-green birefringence
under polarized light, characteristic of amyloid substance.
Immuno-histochemical stains were positive for AL
(primary) amyloidosis expressing the lambda light chain.
The diagnosis of cardiac amyloidosis was then
confirmed. Since the patient was very symptomatic with
frequent syncope leading to several trauma, we decided to
implant a dual chamber pacemaker.
After 10 years of follow up, the patient is
asymptomatic with no more syncope but he developed
atrial fibrillation with increase in right and left atrial
volumes. Oral anticoagulation was indicated despite
CHADS Vasc score of 0

Case 2

A 37-year-old woman was admitted for lipothymia
with previous episodes of syncope. She had no previous
medical history; no family history of cardiovascular
disease, sudden cardiac death or syncope was reported.
On physical examination, blood pressure was
100/60 mmHg without orthostatic hypotension and
heart rate was 60 bpm. ECG revealed a first degree
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atrioventricular block (PR duration of 480 ms).
The Holter ECG recording showed the presence of
sinus bradycardia with a mean heart rate of 53bpm with an
alternation between episodes of Luciani Wenckebach, 2/1
atrio ventricular block and sino-atrial block
Echocardiography
found
an
abundant
circumferential pericardial effusion without hemodynamic
signs of tamponade. Left ventricle was not dilated (diastolic
and systolic diameters: 43mm and 22mm, respectively).
The systolic function was normal with no thickened left
ventricle wall (inter ventricular septum=10mm). No atrial
dilatation was observed, and diastolic function was normal.
Blood count and biology tests were normal.
Antinuclear antibodies and rheumatoid factor were
negative, and thyroid function was normal. Lyme serology
was negative and no Koch bacillus was found in the
sputum.
The electrophysiological exploration was in favor
of a nodal block: (AH=253 ms, HV=54 ms, Wenckebach
point = 60 beats / min; refractory period of the atrioventricular
node=1000ms). Atropine administration
did not change the heart rate beating and the conduction
parameters.
Hence, the patient was implanted by a dual chamber
pace maker. She also underwent a surgical drainage of
the pericardial effusion and a biopsy was performed. The
histological examination showed a thickened pericardial
tissue remodeled by large deposits of amorphous
eosinophilic substance with affinity for Congo red stain
and showed apple-green fluorescence under a polarizing
microscope. In immunohistochemistry, amyloid deposits
are AL type expressing the lambda light chain [Figure 3].
Figure 3: a : Pericardial tissue remodeled by large amyloid deposits
with a yellow-green birefringence under polarized light
b: Immunohistochemistry: amyloid deposits by anti-lambda
antibodies confirming that it is an AL amyloidosis

The diagnosis of cardiac amyloidosis was then
confirmed. After 2 years of uneventful follow, the patient
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is asymptomatic.

Discussion

The heart can be involved in all types of systemic
amyloidosis, particularly in systemic senile amyloidosis
(SSA) and some forms of transthyretin-related hereditary
amyloidosis (ATTR). Cardiac involvement in light chain
(LC) amyloidosis (AL) is the most frequent, expressing the
lambda isotype in 70% of cases. Whereeas in secondary
amyloidosis, cardiac involvement is rare and clinically
non-significant [4].
In our two observations, cardiac involvement
was associated with LC amyloidosis (AL) expressing the
lambda isotype.
Cardiac manifestations are mainly due to diastolic
dysfunction, also known as heart failure with preserved
ejection fraction (30- 50% of cases) [4, 7, 8]. Restrictive
cardiomyopathy could be observed in 30% of cases; while,
valvular insufficiency and stenosis due to endocardial
involvement are rarer [8, 9, and 10]. In our two patients,
there was neither systolic nor diastolic dysfunction.
Patients may also complain typical angina
secondary to coronary flow abnormalities and
microvascular involvement [12].
Disturbances of conduction and arrhythmia are
common manifestations of cardiac amyloidosis [14, 15].
Several types of arrhythmia have been reported; the most
common is atrial fibrillation [10, 11]. In our two patients
conduction disorders revealed the disease.
There are few studies of long term
electrocardiographic monitoring in patients affected with
amyloidosis. The incidence of serious arrhythmias and
disturbances of conduction have been underestimated.
Symptoms such as dizziness and syncope have probably
been erroneously ascribed to orthostatic hypotension which
is a common feature of all types of systemic amyloidosis
[16]. Sudden death, occurring in 15% of cases of cardiac
amyloidosis, may also be a manifestation of arrhythmias
or conduction disturbances [15].
In familial amyloidosis, a high prevalence of
conduction disturbances has been shown, and the need
for permanent pacing due to high degree AV block
was relatively frequent [17, 18]. Olofsson et al. [17]
demonstrated that atrioventricular and/or intraventricular
conduction disturbances were found in 48 out of 71 patients
(67%) with familial amyloidosis and polyneuropathy.
In addition, the prevalence of conduction disturbances
increased with the duration of the disease [17].
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The cause of the electrocardiographic abnormalities
in amyloidosis is a matter of controversy despite attempts
of clinicopathological correlation. Detailed correlative
studies of the involvement of cardiac conduction system in
amyloidosis are few and have produced conflicting results.
Some authors favour the hypothesis that infiltration of
the conducting system by amyloid deposits is the main
reason for the disturbances of conduction [19]. In familial
amyloidosis with polyneuropathy, amyloid infiltration
of the sinus node and atrioventricular conduction system
is now well documented, and this seems to account for
the majority of the electrophysiological disturbances
of these regions [21, 22].The distribution and extent of
heart infiltration by amyloid are not, however, uniform.
On the other hand, other authors have concluded that
direct infiltration by amyloid is of lesser importance
[14]. Autonomous neuropathy due to amyloid may also
contribute to the electrophysiological disturbances. In fact,
in familial amyloidosis with polyneuropathy, amyloid has
also been found in subepicardial neural tissue [21].
Drugs affecting impulse formation and conduction
(for example: digitalis, antiarrhythmic agents, and also
carbamazepine) may aggravate the dysfunction of an
already compromised conduction system in amyloidosis.
Therefore, they should be avoided if possible. Sensitivity
to digitalis in cardiac amyloidosis has been proposed
[15, 23] and binding of digoxin by amyloid fibrils was
suggested to be one possible mechanism of conduction
disturbance [23].
Reisinger et al. [24] sought to determine the
spectrum of electrophysiologic abnormalities found in
patients with cardiac involvement due to AL amyloidosis.
The sinus function and the atrioventricular node was
preserved in most patients, but the infra-His conduction
times (HV) were usually abnormal. The mean HV interval
was 79 ±18 ms (range 50 to 110), and 23 patients (92%)
had an abnormally prolonged interval (>55 ms). Marked
HV prolongation (>80 ms) occurred in 12 patients, 6 of
whom had an interval >100 ms.
The authors also concluded that AV node
conduction was borderline or within normal limits,
whereas disturbances in the His-Purkinje system were
common [24]. Marked prolongation of the HV interval
was often seen, even in the presence of a narrow QRS
complex. Moreover, a significant association between
HV interval prolongation and the occurrence of sudden
death was found. The finding of HV prolongation in the
majority of these patients, even when the QRS complex
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was relatively narrow, implies that the distal conduction
system is extensively infiltrated.
In non amyloid heart disease, it is postulated that
the coexistence of HV prolongation and bundle branch
block reflects a non homogeneous involvement of the
bundle branches by the underlying pathologic process
[26, 27]. In cardiac amyloidosis, the rare occurrence
of complete bundle branch may be explained by the
widespread, generalized and homogenous involvement of
both bundle branches leading to an equivalent conduction
delay in both bundle branches and would result in a narrow
QRS complex but a prolonged HV interval.
Prolongation of the HV interval was common
even in patients with AL amyloidosis without a history of
syncope or presyncope. But caution should be applied in
interpreting this finding in a patient with AL amyloidosis
with syncope. Indeed, in Reisinger et al series [24], two
patients died suddenly despite appropriately functioning
permanent pacemakers inserted because of syncope
and HV prolongation. Earlier studies of patients with
prolonged HV intervals and bifascicular block [30, 31]
found a markedly prolonged HV interval to be predictive
of sudden death. However, the cause of sudden death,
when documented, was more often due to ventricular
tachyarrhythmias than to complete AV block [32, 33].
In our observations, only the second patient has
an electrophysiologic exploration before the implantation
of the pacemaker; the HV interval was normal but a nodal
block was detected.

Conclusion

Cardiac amyloidosis should be suspected in young
patients with conduction disorders. These patients are
usually brought to be implanted with a pacemaker. After
the implantation, they didn’t complain dizziness or loss of
consciousness suggesting that their symptoms were due to
conduction disorder.

References

1. Kyle RA, Linos A, Beard CM, et al. (1992) Incidence and
natural history of primary systemic amyloidosis in Olmsted
County Minnesota, 1950 through 1989. Blood 79: 1817-1822.
2. Falk RH, Comenzo RL, Skinner M (1997) The systemic
amyloidoses. N Engl J Med 337: 898-909.
3. Desai HV, Aronow WS, Peterson SJ, et al. (2010) Cardiac
amyloidosis: approaches to diagnosis and management. Cardiol
Rev 18: 1-11.
Volume 1 · Issue 1 · 1000005
page 4 of 6

Citation: Lobna Laroussi (2017) Atrioventricular Conduction Disturbance Revealing Cardiac Amyloidosis in Young Adults: A Report of Two Cases. SF J
Cardio1:1.

4. Falk RH (2005) Diagnosis and management of the cardiac
amyloidoses. Circulation 112: 2047-2060.
5. Roudaut R, Haissaguerre M, Dallocchio M (1984) [M-mode
and two-dimensional echocardiography of 7 cases of cardiac
amyloidosis]. Arch Mal Coeur Vaiss 77: 1525-1531.
6. Siqueira FAG, Cunha CL, Tajik AJ, et al. (1981) M-mode
and two-dimensional echocardiographic features in cardiac
amyloidosis. Circulation 63: 188-96.
7. Hassan W, Al-Sergani H, Mourad W, et al. (2005) Amyloid
heart disease. New frontiers and insights in pathophysiology,
diagnosis, and management. Tex Heart Inst J 32: 178-184.
8. Shah KB, Inoue Y, Mehra MR. Amyloidosis and the heart: a
comprehensive review.
9. Selvanayagam JB, Hawkins PN, Paul B, et al. (2007)
Evaluation and management of the cardiac amyloidosis. J Am
Coll Cardiol 50: 2101-2110.
10. McCarthy RE, 3rd, Kasper EK. (1998) A review of the
amyloidoses that infiltrate the heart. Clin Cardiol 21: 547-552.
11. Murtagh B, Hammill SC, Gertz MA, et al. (2005)
Electrocardiographic findings in primary systemic amyloidosis
and biopsy-proven cardiac involvement. Am J Cardiol 95: 535537.
12. Mueller PS, Edwards WD, Gertz MA (2000) Symptomatic
ischemic heart disease resulting from obstructive intramural
coronary amyloidosis. Am J Med 109: 181-188.
13. Chamarthi B, Dubrey SW, Cha K et al. (1997) Features and
prognosis of exertional syncope in light-chain associated AL
cardiac amyloidosis. Am J Cardiol 80: 1242-1245.
14. Ridolfi RL, BuLkley BH, Hutchins GM (1977) The
conduction system in cardiac amyloidosis. Clinical and
pathologic features of 23 patients. Am J Med 62: 677-686.
15. Roberts WC, Waller BF (1983) Cardiac amyloidosis causing
cardiac dysfunction: Analysis of 54 necropsy patients. Am J
Cardiol 52: 137-146.
16. Kyle RA, Bayrd ED (1975) Amyloidosis: Review of 236
cases. Medicine (Baltimore) 54: 271-299.
17. Olofsson BO, Andersson R, Furberg B (1980) Atrioventricular
and intraventricular conduction in familial amyloidosis with
polyneuropathy. Acta Med Scand 108: 77–80.

SF J Cardio
ISSN:xxxx-xxxx SFJC, an open access journal

18. Bergfeldt BL, Olofsson BO, Edhag KO (1985)
Electrophysiologic evaluation of the cardiac conduction system
and its autonomic regulation in familial amyloid polyneuropathy.
Am J Cardiol 56: 647–652.
19. James TN (1966) Pathology of the cardiac conduction system
in amyloidosis. Ann Intern Med 65: 28-36.
20. Ridolfi R, L, BuLkley BH, Hutchins GM (1977) The
conduction system in cardiac amyloidosis. Clinical and
pathologic features of 23 patients. Am J Med 62: 677-686.
21. Eriksson A, Eriksson P, Olofsson BO, et al. (1983) The cardiac
atrioventricular conduction system in familial amyloidosis with
polyneuropathy. A clinicopathologic study of six cases from
northern Sweden. Acta Pathol Microbiol Immunol Scand [A]
91: 343-349.
22. Eriksson A, Eriksson P, Olofsson BO, et al. (1984) The
sinoatrial node in familial amyloidosis with polyneuropathy. A
clinico-pathological study of nine cases from northern Sweden.
Virchows Arch (Pathol Anat) 402: 239-246.

23. Rubinow A, Skinner M, Cohen AS (1981)

Digoxin
sensitivity in amyloid cardiomyopathy. Circulation 63: 12851288.
24. Reisinger J, Dubrey SW, Lavalley M, (1997) Electrophysiol
ogic abnormalities in AL (primary) amyloidosis with cardiac in
volvement. J Am Coll Cardiol 30: 1046-1051.
25. Narula OS, Scherlag BJ, Samet P, et al. (1971) Atrioventricular
block: localization and classification by His bundle recordings
Am J Med 50:146–165
26. Josephson ME (1993) Atrioventricular conduction In:
Josephson ME, editor Clinical Cardiac Elctrophysiology:
Techniques and Interpretations 2nd ed Philadelphia: Lea &
Febiger 96 –116
27. Rosen KM, Ehsani A, Rahimtoola SH (1972) Intervals in
left bundle-branch block: clinical and electrocardiographic
correlations Circulation 46: 717–723
28. Buja LM, Khoi NB, Roberts WC (1970) Clinically significant
cardiac amyloidosis: clinicopathologic findings in 15 patients
Am J Cardiol 26: 394–405
29. Bharati S, Lev M, Denes P, et al. (1980) Infiltrative
cardiomyopathy with conduction disease and ventricular
arrhythmia: electrophysiologic and pathologic correlations Am
J Cardiol 45: 163–173.

Volume 1 · Issue 1 · 1000005
page 5 of 6

Citation: Lobna Laroussi (2017) Atrioventricular Conduction Disturbance Revealing Cardiac Amyloidosis in Young Adults: A Report of Two Cases. SF J
Cardio1:1.

30. Dhingra RC, Palileo E, Strasberg B, et al. (1981) Significance of the HV interval in 517 patients with chronic bi fascicular block Circulation 64: 1265–1271.
31. Bauernfeind RA, Welch WJ, Brownstein SL (1986) Distal
atrioventricular conduction system function Cardiol Clin 4:
417–428.
32. Mc Anulty JH, Rahimtoola SH, Murphy E, et al. (1982)
Natural history of “high risk” bundle-branch block: final report
of a prospective study N Engl J Med 307: 137– 143.
33. Scheinman MM, Peters RW, Sauve MJ, et al (1982) Value
of the H-Q interval in patients with bundle branch block and the
role of prophylactic permanent pacing Am J Cardiol 50: 1316
–1322.
Citation: Lobna Laroussi (2017) Atrioventricular Conduction Disturbance
Revealing Cardiac Amyloidosis in Young Adults: A Report of Two Cases.
SF J Cardio1:1.

SF J Cardio
ISSN:xxxx-xxxx SFJC, an open access journal

Volume 1 · Issue 1 · 1000005
page 6 of 6

