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Occult cardiac amyloidosis: the last chapter of a 2-year long story
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Abstract
Amyloidosis is characterized by deposition of insoluble fibrillar proteins in organs and tissues. The prognosis depends
on where in the body amyloid deposition occurs, the amount of deposition, and the symptoms, which are often unspe-
cific. Cardiac involvement is commonly associated with the immunoglobulin light-chain amyloidosis (AL) and may lead
to sudden death. The case of a 53-year-old man’s death due to unsuspected, undiagnosed AL predominantly involving
the myocardium has been reported. His medical history had begun with gastroenterological symptoms. Angina pectoris
and brain stroke occurred in the following years. He died after two years during the surgical implantation of a
cardioverter-defibrillator because of cardiogenic shock. Post-mortem histologic examination revealed the presence of
amyloid material in the lymph nodes, lungs, liver, spleen, kidneys, adrenal glands, stomach, and heart. The cause of
death was cardiac failure secondary to primary systemic amyloidosis predominantly involving the heart. This case
demonstrates that amyloidosis should be considered within the differential diagnoses and actively investigated in pa-
tients with unspecific and long-lasting symptoms; medical liability may also be suspected.
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Case report

In October 2014, a 53-year-old man started complaining
about gastroenterological symptoms (abdominal pain and
diarrhea) with severe weight loss (> 20 Kg). Abdominal
examinations showed chronic colonic inflammation with
hemorrhages, gastritis, and reflux esophagitis. In
March 2015, an electrocardiogram (ECG) reflected a pre-
vious subepicardial ischemia. In April 2015, a treadmill
stress test showed ST segment depression. In August
2015, he was admitted to the hospital with the diagnosis
of colitis and chronic obstructive pulmonary disease. In
September 2015, episodes of angina pectoris occurred,

with signs of biventricular hypertrophy and diastolic dys-
function at ECG and echocardiogram; coronarography re-
vealed an intramural left anterior descending coronary ar-
tery. Upon discharge, diagnosis of angina abdominis was
formulated. In March 2016, a brain stroke with left
hemiparesis occurred; ECG showed low peripheral volt-
ages with an increase of troponin; echocardiography
showed bi-ventricular hypertrophy with pericardial effu-
sion. A slight monoclonal gammopathy (IgG/Lambda im-
munoglobulins) was also found. In July 2016, the patient
underwent bicameral implantable cardioverter defibrillator
implantation because of progressive cardiac failure, but
cardiogenic shock occurred, leading to death.

During autopsy, the heart weighed 450 g. Gross exam-
ination showed concentric ventricular hypertrophy
(Fig. 1). Both kidneys (left weighing 100 g and right
weighing 110 g) were diffusely granular. The left and
right lungs weighed 750 and 600 g, respectively, with a
massive right pleural effusion (1650 cc). The remaining
organs appeared grossly unremarkable.

Histologic examination demonstrated amorphous eosino-
philic extracellular material suggestive of amyloid in the glo-
meruli, tubular interstitium, and arterial walls of both kidneys.
In the heart, the same deposition was seen diffusely in the
subendocardial layer and the walls of intramural arterial
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branches associated with myocyte atrophy (Fig. 2a–c).
Vascular wall deposition of amyloid was also observed in
the lymph nodes, lungs, liver (Fig. 3), spleen, pancreas, adre-
nal glands, and gastrointestinal tract. This material stained
positive with Congo red; “applegreen” birefringence was also

observed under polarized light. Sections of the myocardium
demonstrated biventricular thickening as well as biatrial dila-
tion and thickening of both atrioventricular valves.

Immunohistochemical analysis showed a predominance of
lambda light chains within these cells (not shown).

These results were consistent with AL amyloidosis of the
lambda light chain type. Death was caused by myocardial
failure secondary to amyloid protein infiltration of the heart
due to underlying primary systemic amyloidosis.

Discussion

Amyloidosis is a disease characterized by deposition of amy-
loid protein in organs and tissues throughout the body [1–3].
The amyloid deposition may be organ-specific or diffuse and
multisystemic; infiltrated tissue exhibits damaged function by
compression and atrophy of the interstitial cells [4]. Of the
more than 20 forms identified, the three most common types
are amyloid light chain (AL or primary systemic), amyloid
associated (AA), and amyloid beta (Ab) [1, 5].

Cardiac amyloidosis is the most common infiltrative car-
diomyopathy [4, 6]. AL and transthyretin amyloidosis

Fig. 2 Photomicrographs of heart section: massive subendocardial
deposition of amorphous eosinophilic extracellular material (amyloid)
with myocyte atrophy (a) as well as in the walls of intramural arterial

branches (hematoxylin&eosin, magnification ×100) (b); positivity of the
deposits in the vessels walls to the Congo Red staining (magnification
×100) (c)

Fig. 1 Transverse section of the ventricles showing myocardial
thickening
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(ATTR) account for over 95% of all cardiac amyloidosis [2].
Other amyloid types that can infiltrate the heart include amy-
loid A, apolipoprotein AI, heavy chain, and atrial natriuretic
peptide (ANP) [2].

Cardiac involvement is characterized by diastolic car-
diac failure and conduction system abnormalities. Angina
or myocardial infarction is related to coronary artery am-
yloid deposition; involvement of the cardiac conduction
system may lead to autonomic dysfunction and/or arrhyth-
mias, which usually indicates a poor prognosis and may
lead to sudden death [2, 3, 7, 8].

The most common presentation is a restrictive cardiomy-
opathy secondary tomyocardial infiltration of amyloid protein
that results primarily in diastolic dysfunction [3, 5].

The prognosis of amyloidosis is directly associated with
the presence of cardiac involvement and depends on where
in the body amyloid deposition occurs, the amount of deposi-
tion, and the onset of the symptoms, which are unspecific [5].
The overall median survival time following diagnosis is
<1 year, ranging from 13 months to 4 months when the signs
and symptoms of heart failure ensue [4, 8, 9].

In the present case, the autopsy was fundamental to estab-
lish the diagnosis. The initial presentation was gastrointestinal
involvement, with progressive worsening of cardiac function
as biventricular hypertrophy at the ultrasound and ECG exam-
ination. At that time, the suspicion of infiltrative cardiomyop-
athy with systemic involvement (ECG anomalies, pericardial
effusion, intestinal inflammation, and monoclonal
gammopathy) may have arisen at least one year before the
patient’s death. For this reason, medical liability was initially
alleged. Based on the clinical history, it could be supposed that
amyloidosis was active from 2014 when considerable weight
loss occurred. On the other hand, a differential diagnosis of
infiltrative cardiomyopathy could have been made on the ba-
sis of clinical features and examination techniques in 2015,

one year before the death. Nevertheless, the patient was pre-
sented with the disease at a too advanced stage to benefit from
curative treatments, with a low survival rate.

This case shows that amyloidosis should be considered
within the differential diagnoses and actively investigated in
patients with unspecific and long-lasting symptoms.

The cardiac amyloid disease has been referred to as one of the
“great cardiac masqueraders” because its symptoms may mimic
ischemic and valvular heart disease, restrictive cardiomyopathy,
constrictive pericarditis, and ventricular arrhythmias [10].

This particular disease is not often considered a cause of
disability or death until death occurs, disclosed by the forensic
pathologist as medical examiner [11]. The forensic patholo-
gist, as well as the hospital medical staff, must have in-depth
knowledge and a practical experience of such cases to avoid
misdiagnosis [12, 13]. Additionally, a thorough autopsy on
each patient with an unexplained or even seemingly apparent
cause of death should be mandatory.
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