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ABSTRACT
Amyloidosis is a group of rare diseases in which a specific protein is deposited as aggregated interstitial
fibrils that can compromise organ function and lead to death. More than 20 proteins form clinically
relevant amyloid deposit. Primary amyloidosis consists in deposition of immunoglobulin light chains
(AL). Secondary amyloidosis is due to excess of nonimunoglobulinic proteic material deposits (AA). The
common clinical presentation form is the association between nephrotic syndrome, hepatomegaly, peripheral
neuropathy, gastrointestinal tract involvement and heart failure.
Cardiac involvement appears frequently in the end stage and it’s very seldom as the only manifestation
of the disease. The cardiac amyloidosis has a very poor prognosis.
We present the case of a 54 year old patient admitted to our clinic for exertional dyspnoea, massive
edemas and repetitive syncope. Although the patient was extensively investigated (including diagnostic
laparoscopy), the key of diagnosis was the association between nephrotic syndrome, the ECG aspect and
echocardiographical changes suggestive of an infiltrative cardiomyopathy, besides neuropathy and
gastrointestinal tract disorders.
The purpose of our presentation is to stress the importance of the correlation between ECG changes and
the ultrasonography in order to diagnose an infiltrative cardiopathy. These findings, besides the extracardiac
biopsies, are an important tool in the diagnosis of the cardiac amyloidosis. The biopsy of subcutaneous fatty
tissue is a new, highly sensitive method with sensitivity 73% and specificity 90%, so that it can be used as
a screening test in patients without any clinical symptom or organ dysfunction. Although the classical
histological diagnosis is made by Congo red stains, the sensitivity of the diagnosis is higher by using
negatively stained electron microscopy.
Key words: cardiac amyloidosis, delayed diagnosis

Address for correspondence:
Roxana Nicoleta Siliste, MD, „Coltea“ Clinical Hospital, 1 IC Bratianu Blvd., District 3, Bucharest, Romania
email address: roxananico@yahoo.com

46

Mædica A Journal of Clinical Medicine, Volume 4 No.1 2009

M K pag 47

CARDIAC AMYLOIDOSIS – AN EASY, BUT USUALLY DELAYED DIAGNOSIS

BACKGROUND

T

he AL form of systemic primary amyloidosis is caused by excessive production of immunoglobulin light chains and their deposition
in different tissues, as muscles, connective tissue, vessels and peripheral nerves. Deposition
generally leads to organ failure and death, with
a median survival of 20 months. The common
clinical presentation form is an association between nephrotic syndrome, infiltrative cardiomyopathy, hepatosplenomegaly, gastrointestinal and peripheral nerves involvement.
If the ECG and echocardiography findings
suggest the presence of an infiltrative cardiomyopathy the diagnosis of amyloidosis may be
confirmed by subcutaneous fat sampling. This
technique requires no additional invasive procedure and confers no extra risk for the patient. Confirmation of amyloidosis provides
important prognostic information and may allow specific treatment. The most useful tool in
the positive diagnosis of amyloid fibrils is the
negatively stained electron microscopy exam.
Although the classical histological diagnosis is
made by staining with Congo red and examination under polarized light, the sensitivity of
the diagnosis is higher by using negatively stained
electron microscopy.
The rarity of the disease and the variable
involvement of different organs and tissues are
often responsible for missed or delayed diagnosis, and amyloidosis remains a considerable
clinical challenge. 

CASE REPORT

A

54 year old male patient was admitted for
exertional dyspnoea, massive edemas and
repetitive syncope. He had multiple hospital
presentation within the last 6 months for important weight loss, progressive asthenia, gastrointestinal (dyspepsia, bowel motility disturbances) and neurological complains. Superior
digestive endoscopy, abdominal computed tomography and laparoscopy were performed
and the diagnosis was perivisceritis with functional duodenal stenosis. Because he described
during this time neurological disturbances,
namely peripheral sensitive neuropathy and
severe orthostatic hypotension, a neurological
exam with MRI and EMG was performed. A
lumbar neuroforamen stenosis was diagnosed
at that time.

Physical examination on admission showed
pallor, massive hypoproteinemic edemas, bilateral pleural effusion, blood pressure.: 100/
60 mmHg with orthostatic hypotension (70/40
mmHg), heart rate: 75/min, mitral and tricuspid regurgitation murmur, hepatosplenomegaly.
Anaemia, hypoalbuminemia and nephrotic
proteinuria was revealed by lab tests. Serum
protein electrophoresis showed a monoclonal
immunoglobulin component.
An ECG showed low voltage, first degree AV
block, left axis deviation and QS in V1-V3, DII,
DIII, aVF and poor R progression in V4-V6 (FIGURE 1).
The 24 hours ECG Holter monitoring recorded nonsustained ventricular tachycardia
during an episode of syncope (FIGURE 2).
An echocardiogram showed typical features
of restrictive cardiomyopathy: thickening of the
left ventricular walls (interventricular septum 1.5
cm and posterior wall 1.4 cm thick), biatrial
enlargement with mitral and tricuspid regurgitation, normal ventricular diameter and restrictive pattern of transmitral flow (FIGURE 3). We
performed abdominal fat biopsies and the
negatively stained electron microscopy exam
certified amyloid fibrils (FIGURE 4,5).
Additional haematological tests (immunoelectrophoresis, bone marrow biopsy specimen
and flow citometry) excluded multiple mieloma
and confirmed lambda chains Ig M monoclonal
gammopathy. The patient started standard immunosuppressive therapy (intravenous
melphalan and dexametasone, 9 cycles) with a
regression of the nephrotic syndrome and a certain improvement in clinical status. For the life
threatening arrhythmia he received therapy
with amiodarone. The patient survived 10
month after diagnosis. 

DISCUSSION
Amyloidosis is a group of rare diseases in
which a specific protein is deposited as aggregated interstitial fibrils that can compromise organ function and lead to death. More than 20
proteins form clinically relevant amyloid deposit.
Primary amyloidosis consists in deposition of
immunoglobulin light chains (AL). This disorder occurrs at an incidence of 9 per million per
year which is about 1/5 common as multiple
myeloma. Secondary amyloidosis is due to excess of nonimunoglobulinic proteic material
deposits (AA). (1-3) The common clinical
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FIGURE 1. ECG on admission: low QRS voltage, pseudoinfarction pattern in anterior and inferior region

presentation form is the association between
nephrotic syndrome, hepatomegaly, peripheral
neuropathy, gastrointestinal tract involvement
and heart failure.
Cardiac amyloid is always a manifestation
of systemic amyloidosis, and the significance and
prognosis depend greatly on the amyloid fibril
type (4). Monoclonal immunoglobulin light
chain amyloidosis is the most serious and frequently diagnosed form of cardiac amyloid, but
cardiac amyloid derived from wild-type transthyretin,(nonimunoglobulinic protein) which
often causes no symptoms, occurs in about one
quarter of very elderly people (5).
When cardiac amyloid is present and symptomatic, mean survival is less then 8 months.
The cardiac manifestations of primary amyloidosis are thought to be largely due to interstitial
deposition within the ventricles, which, in turn,
may cause restrictive hemodynamics as well as
48
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conduction disturbances (6). Our patient had also
ventricular arrhythmia and this add an additional
risk for sudden cardiac death in this case.
The key of the diagnosis in this case was the
correlation of the echocardiography that reveals
normal contractions of the ventricular walls with
the ECG findings compatible with a pseudoinfarction pattern (7). On the other hand, we
noticed the discrepancy between the relative
low voltage of the QRS complex and the hypertrophy showed by ultrasonography. The
diagnosis is strongly supported by the association of a restrictive cardiomyopathy pattern with
nephrotic syndrome and neurological and gastrointestinal involvement.
It is rarely necessary to perform endomyocardial biopsy, and histology is usually obtained from an abdominal fat biopsy – the characteristic apple green birefringence seen when
the tissue is stained with congo red and viewed
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FIGURE 2. ECG Holter monitoring: Nonsustained ventricular tachycardia
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FIGURE 3. Transtoracic parasternal long axis: walls hipertrophy, with a granular
appearance

FIGURE 4, 5. Abdominal fat biopsy: Electron microscopy: A: small amyloid fibrils E: Epidermal layer,
SMC: Smooth muscle cells

under polarised light is diagnostic for systemic
amyloidosis. Congo red staining for amyloid is not
a very sensitive test and requires an adequate
amount of amyloid, sufficiently thick tissue sections, technically correct staining and visualization
procedures, and adequate observer experience.
In this case the congo red staining was negative,
but the fibrils were easily observed in negatively
stained electron microscopy, a more sensitive tools
used in the diagnosis of amyloidosis (amyloid fibrils
are usually about 10 nm diameter, straight, rigid,
nonbranching, of indeterminate length, and composed of twisted protofibrils) (8,9).
50
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After a positive tissue biopsy is obtained and
if there is no family history of amyloidosis, AL
amyloidosis is considered first as it is the most
common type. A search for a clonal plasma cell
dyscrasia is the first step. Monoclonal immunoglobulins or light chains are detected in 90% of
AL patients by means of immunofixation electrophoresis of serum and urine, a more sensitive technique than simple protein electrophoresis. When there is no evidence of a plasma cell
dyscrasia, consideration should be given to another form of amyloidosis (10-12). 
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