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Case Report

Cardiac Amyloidosis
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Introduction
Amyloidosis includes a group of multietiological disorders 

due to extracellular deposition of insoluble betafibrilar proteins, 
which consist of amyloid deposits that cause structural damage 
to the tissue.1 The term “amyloid” was adopted in 1954 by 
Virchow based on coloration of the tissue with iodine and 
sulfuric acid . All amyloid fibrils share an identical secondary 
structure, the β-pleated sheet conformation, and an identical 
non-fibrillar component, the pentraxin serum amyloid P. 

This disease can be subdivided into both localized (when 
the material is deposited in a single organ) and systemic form 
(when it affects more than one organ). The isolated cardiac 
involvement, wherein the myocardium becomes firm and 
less flexible, is polymorphic and can be present in any type 
of systemic amyloidosis, with or without associated clinical 
manifestations, more common in the elderly.1

In clinical practice, it is classified as primary, secondary, 
hereditary amyloidosis, and is age-related. Primary amyloidosis 
appears without background or coexisting disease involving 
mesenchymal organs, such as the cardiovascular system, 
gastrointestinal tract and muscle tissue, with cardiac involvement 
being common. Secondary amyloidosis is associated with 
chronic diseases and has a tendency to be deposited in 
parenchymal organs such as the liver, spleen and kidneys, 
with rare cardiac involvement. Finally, hereditary amyloidosis 
is usually inherited in an autosomal dominant manner.1,2

The clinical forms of cardiac amyloidosis are varied: 
heart failure, arrhythmias, pulmonary embolism and even 
sudden death from ventricular fibrillation. The anatomical 
and pathological changes include the increase in ventricular 
wall thickness associated with abnormal myocardial texture, 
with possible involvement of heart valves by the amyloid, the 
mitral valve being the most affected (90%), followed by the 
tricuspid valve (70%).3 Cardiac amyloidosis findings vary in 
severity and duration.

Electrocardiography (ECG) reveals low voltage in 50% of 
cases and may also shows varying degrees of atrioventricular and 

intraventricular blocks. Echocardiography (ECC) is an essential 
examination for suspected diagnosis, because it can show the 
infiltrative and restrictive involvement, factors suggestive of 
cardiac amyloidosis. The ECC can show an abnormal, diffusely 
bright, speckled myocardium.4 In the early stages of the disease, 
abnormal texture is subtle and inflow patterns on Doppler 
echocardiography may suggest delayed relaxation rather than 
a restrictive pattern.5 Moreover, the presence of pericardial 
effusion and atrial dilation can be noticed. 6

Patients with amyloidosis and congestive heart failure have 
a worse prognosis.7 In the literature, several authors describe 
prognostic markers that can guide the clinician. Myocardial 
thickness of the LV free wall assessed on the ECC is closely 
related to prognosis. The thicker the wall, the worse the 
evolution. 8 Patients with more than 1.2 cm and less than  
1.5 cm have 1.3-year survival, and those with more than  
1.5 have higher mortality rates.9

This study aimed to describe the case of a patient 
with late-onset isolated cardiac amyloidosis, with organic 
complications of the disease, in order to illustrate the 
pattern of cardiac involvement by the disease on the 
echocardiographic examination.

Case report
Five years ago, 81-year-old, black, male patient P.M.S. 

started to develop recurrent, progressive dyspnea on exertion 
and edema of the lower limbs and abdomen, which caused 
the patient to seek emergency medical care, be referred 
to hospital for admissions, showing clinical improvement 
after stabilization of the acute condition, but without 
definite diagnosis or outpatient disease control. In one of 
the admissions, a left ventricular hypertrophy was observed, 
the etiology of which was initially unknown. The patient has 
no arterial hypertension or other comorbidities. On his last 
visit to the emergency room, he had a clinical condition of 
biventricular heart failure with dry cough, dyspnea at rest 
and edema of the limbs. Physical examination revealed 
hypophonetic heart sounds, B3, fine teleinspiratory crackles 
in the lower two thirds of the lungs. ECG examination, used 
during investigation with complementary tests, showed low 
voltage in the peripheral leads (< 0.5 mV), absence of left 
ventricular hypertrophy, intraventricular conduction delay 
or arrhythmias (Figure 1). Laboratory tests showed elevation 
of nitrogenous compounds: urea: 74 mg/dL and creatinine:  
1.29 mg / dL; Blood count revealed normocytic and 
normochromic anemia with leukocytes: 6,115/mm³. 
Differential count revealed the presence of neutrophils 
(segmented): 48.6%; eosinophils: 0.4%; basophils: 1%; 
lymphocytes: 40%; and monocytes: 10%, with platelets: 
192.500/mm³. A transthoracic Doppler echocardiography 
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was performed, of which findings were consistent with a 
restrictive infiltrative cardiomyopathy, with thickening of the 
septal wall and left ventricle, shimmering granulations at the 
left ventricular myocardium level (Figure 2), associated with 
biatrial enlargement (Figure 3), showing a restrictive filling 
pattern on Doppler, suggestive of cardiac amyloidosis.

The diagnosis was, therefore, confirmed using 
histopathological examination of abdominal fat after biopsy. 
The patient authorized the use of his medical record by means 
of an Informed Consent.

Discussion
Cardiac amyloidosis is characterized by extracellular 

deposition of insoluble betafibrilar proteins (amyloid deposits) 
in the heart. This may be part of a systemic disease, which is 
more common, or a local phenomenon.8

Cardiac involvement in amyloidosis usually manifests in the 
primary form of amyloidosis and often progresses with repeated 
hospital admissions for heart failure associated with a worse 
prognosis. A presumptive diagnosis of cardiac amyloidosis is 
made when observing heart failure associated with low voltage 
on electrocardiography and echocardiographic abnormalities 
suggestive of infiltration. 

The low voltages in all leads shown on ECG, combined with 
increased wall thickness on echocardiography, has sensitivity 
(72%) and specificity (91%). Amyloidosis is a systemic 
disease whose clinical manifestations are evident only after 
considerable tissue infiltration, so that the presence of changes 
in the ECC is suggestive of advanced disease.7

The ECC of the patient in question revealed increased 
thickness of the left ventricle walls, diffuse hyper-refractive 
granular twinkles, myocardial hyperechogenicity, slightly 
diffuse hypokinesia, interatrial septum thickening, showing 
a restrictive filling pattern on Doppler. Thus, the ECC during 
investigation was fundamental to characterize the disease, 
as the examination established the suspected diagnosis of 
amyloidosis.5

The thickening of the upper interventricular septum by 1.98 
cm associated with low voltages in the ECG (Figure 1) is highly 
suggestive of cardiac amyloidosis, with 72% sensitivity and 
91% specificity.9 Moreover, the presence of granular twinkles 
on ECC has high sensitivity (87%) and specificity (81%), and 
may achieve 100% sensitivity when are present with atrial 
enlargement. Although the diagnosis of cardiac amyloidosis 
is only confirmed after the tissue biopsy, ECG and ECC are 
the most common examinations used in clinical practice to 
assess the progression of cardiac involvement. 

Although there is no specific echocardiographic finding 
for the diagnosis of amyloidosis, there are common 
echocardiographic features that, once associated with the 
clinical context, confirm the diagnosis of amyloidosis, even 
in the absence of biopsy. Thus, the combination of several of 
these findings may be feasible for diagnosis.6,9

New diagnostic techniques such as tissue Doppler, strain 
and strain rate enable earlier diagnosis of the disease, even 
in the absence of systolic dysfunction.  The tissue Doppler of 
mitral annulus has proven to be the most accurate method 
in the early detection of diastolic dysfunction in patients with 
cardiac amyloidosis.10

Figure 1 – Patient ECG shows low voltage associated with slow progression where R in the anterior wall.
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Figure 2 – Echocardiogram cross parasternal projection demonstrating increased thickness and appearance in sparkling granular myocardial the left ventricle. LV: left 
ventricle; RV: right ventricle.

 

RA 

LA 

LV 

RV 

Figure 3 – Echocardiography in subcostal projection shows increased thickness of the interatrial septum and biatrial enlargement. LV: left ventricle; RV: right ventricle.
RA: right atrium; LA: left atrium.
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Biopsy is the method that really confirms the diagnosis, 
allowing histological characterization of amyloid substance. 
Diagnostic sensitivity to abdominal aspirate is 85%, while 
the endocardial biopsy sensitivity is close to 100%. Specific 
staining with Congo red or immunohistochemistry staining 
under the microscope with polarized light identifies its 
various types.6

Treatment is based on the detection of the underlying 
disorder and control of symptoms. Heart transplantation 
does not show good results in advanced cases because of 
the frequent recurrence of the disease in a short period of 
time, rarely indicated due to progression of amyloid in other 
organs and the possibility of occurring amyloid deposition in 
the heart of the donor.7

The cardiac amyloidosis remains a challenge for clinical 
medicine. The awareness and understanding of amyloidosis 
are relevant for cardiologists and clinicians, since early 
diagnosis is related to increased patient survival. 

Conclusion
This case study illustrates the characteristic of a patient with 

amyloidosis concomitant with cardiac involvement.  In the 
course of comorbidity, it is possible to see the fundamental role 

of the ECC and new techniques with greater sensitivity, allowing 
diagnosis of cardiac involvements by amyloid infiltration, 
enabling a targeted and qualified patient care, as early diagnosis 
of amyloidosis remains a challenge for clinical medicine.
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