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Introduction
Amyloidosis encompasses a heterogeneous group of 

disorders, characterized by extracellular deposition of 
insoluble abnormal amyloid aggregates, due to a failure in 
protein quality control. Cardiac amyloidosis is a disorder in 
which proteins misfold and deposit as amyloid fibrils that 
infiltrate the myocardial extracellular space [1]. 

Transthyretin (ATTR) and light chain (AL) are the most 
frequent types of cardiac amyloidosis. Transthyretin is a 
protein mainly synthesized by the liver, it may be hereditary or 
acquired from either wild-type (ATTRwt) or mutant (ATTRm) 
amyloid [2]. Cardiomyopathy is a common manifestation of 
ATTR amyloidosis with a particularly poor life expectancy of 
2 to 6 years after diagnosis [3]. Although considered rare, the 
prevalence of this serious disease is likely underestimated 
because symptoms can be non-speciϐic, and diagnosis largely 
relies on amyloid detection in tissue biopsies.

Case Report 
We present the case of a 79-year-old male, former smoker 

with a history of heart failure, high blood pressure, chronic 
renal insufϐiciency and compensated chronic alcoholic liver 
disease. In 2010 presented an episode of heart failure with 
severe mitral regurgitation, functional deterioration and 
progressive heart failure symptoms, which required surgery 
in 2012, performing mitral repair, tricuspid ring placement 
and aortic biological valve implant, presenting post-operative 
paroxysmal atrial ϐibrillation. The patient’s medications 
included rivaroxaban, torasemide, nebivolol and candesartan. 
Several blood tests showed normal blood cell count and liver 
function, increased serum creatinine (2 mg/dl), as a result of 
chronic kidney failure and high plasma levels of NT-proBNP 
(16018 pg/ml) related to heart failure.

Transthoracic echocardiogram pointed out non-dilated 
left ventricle, with moderate to severe dysfunction, and severe 
hypertrophy, left ventricle ejection fraction of 55%, effective 

mitral plasty, normofunctional biological aortic prosthesis, 
right ventricular dilation with mild to moderate dysfunction 
and moderate to severe tricuspid insufϐiciency with severe 
pulmonary hypertension. Due to the high suspicion of amyloid 
inϐiltrative cardiomyopathy, 2-time abdominal fat biopsies 
were performed, that resulted negative for amyloid deposits. 
AL (light chain) amyloidosis was excluded by immunoϐixation 
electrophoresis of serum and urine and by the serum free light 
chain assay, demonstrating the absence of monoclonal protein 
in urine or plasma.

In order to identify the origin of amyloidosis, a Tc99m-DPD 
scan was requested, after obtaining written patient informed 
consent, a planar whole-body scintigraphy was performed 2 
hours after intravenous injection of 740 MBq, that showed 
intense biventricular myocardial tracer uptake grade 3 
(greater than the bone uptake), compatible with cardiac TTR 
amyloidosis, (Figures 1,2). Finally, a Genetic Testing resulted 
negative for TTR gene Mutation, which is consistent with the 
diagnosis of cardiac amyloidosis ATTRwt.

Discussion
Cardiac transthyretin amyloidosis is a poorly recognized 

disease; the diagnosis is often delayed due to lack of 
knowledge of it. Cardiomyopathy or undifferentiated heart 
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failure with preserved ejection fraction is a manifestation of 
this disease. Transthyretin protein misfolds to form ϐibrils 
that deposit in various tissues and organs. In addition to 
being debilitating, this disease is associated with a poor life 
expectancy, especially in those with cardiac dysfunction, 
however, the recent appearance of a wide range of effective 
therapeutic possibilities, allow early diagnosis and treatment 
is essential, since, the effectiveness of the treatment increases 
in the early stages of this disease [4].

ATTR may be hereditary due to variants in the TTR gene 
or acquired due to deposition of wild-type transthyretin 
(ATTRwt). The latter was formerly known as senile 
amyloidosis and almost exclusively affects the heart, causing 
myocardial inϐiltration and/or direct toxicity, leading to 
diastolic and systolic dysfunction, heart failure (HF), rhythm 
disturbances and ischemia [5].

It is very difϐicult to characterize each subtype of cardiac 
amyloidosis. Diagnostic conϐirmation of cardiac amyloidosis 
requires demonstration of amyloid deposit in a biopsy, 
although this does not necessarily have to be cardiac, if there 
are other organs other than the affected heart [6], however, it 
is the cardiac biopsy that ensures 100% sensitivity for disease 
detection [7]. But the invasive nature of endomyocardial 
biopsy and related high-risk complications are barriers, 
as is the specialist nature of immunohistochemistry and 
mass spectroscopy. Besides, as the lack of standardization 

on the deϐinition of what constitutes cardiac amyloidosis, 
in some cases these is a need to use some ancillary imaging 
and clinical ϐindings to ensure the pathological diagnosis. In 
addition, endomyocardial biopsy is classiϐied in the class IIa 
recommendation [8].

The ϐindings of a recent meta-analysis provide strong 
evidence of early use of nuclear scintigraphy among patients 
with a strong clinical suspicion of cardiac amyloidosis. 
Showing that nuclear scintigraphy works consistently in the 
diagnosis of cardiac amyloidosis and in the differentiation of its 
subtypes. It is important to note that additional investigations 
are required that combine scintigraphy with a triple detection 
of monoclonal proteins to reach the speciϐicity close to 100% 
necessary for the diagnosis of ATTR cardiac amyloidosis [9]. 

The diagnosis of cardiac TTRwt amyloidosis is plausible in a 
patient with classical echocardiography characteristics of amyloid 
cardiomyopathy, and a technetium scan that shows a strong uptake 
associated with a negative genetic study, endomyocardial biopsy 
often is not necessary, particularly in the elderly or in patients 
debilitated by neuropathy. Noncardiac biopsies frequently will 
show amyloid deposits in patients with echocardiography or 
cardiac magnetic resonance ϐindings consistent with amyloidosis, 
although positive noncardiac biopsies generally are less common 
in ATTR than in AL amyloidosis [10].

Bone tracer scintigraphy, using 99mTc-DPD, 99mTC-
HMDP, and 99mTc-PYP, has been employed as a diagnostic 
test for ATTR. It is proven to be more than 99% sensitive for 
grades 1, 2, and 3 (the grading visual score, considers the 
myocardial tracer uptake compared with the bone uptake: 
grades 1 less than the bone uptake, grade 2 equal to the bone 
uptake and grade 3 greater than the bone uptake), and 97% 
specific for ATTR amyloid in the presence of grade 2 or 3 
cardiac uptake [11]. It should be carried out under clinical 
suspicion for ATTR in the absence of monoclonal protein in 
the urine with a positive predictive value of 100% [11], as this 
case exhibits. Although the precise mechanism of DPD uptake 
in myocardium with amyloid deposits is not completely 
understood, it is likely due to the high calcium content in 
transthyretin amyloid fibrils [11]. 

In this case, the patient presented intense myocardial 
tracer uptake, together with the absence of monoclonal 
protein in urine or plasma and negative genetic test, which is 
consistent with ATTRwt cardiac amyloidosis. According to the 
latest scientiϐic evidence, no endomyocardial biopsy is needed 
to conϐirm the diagnosis of this disease, which is now gaining 
well-deserved attention due to advances in imaging and the 
recent approval of targeted breakthrough therapies.
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Figure 1: Anterior and posterior views whole body 99mTc-DPD scan. Marked 
myocardial uptake, suggesting an amyloid infi ltration.

Figure 2: 99mTc-DPD anterior planar image show intense biventricular 
myocardial uptake (grade 3).
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