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Amyloidosis is a group of multiorgan diseases in
which misfolded proteins accumulate as insoluble fibrils
(amyloid) in the extracellular space, disrupting the
architecture and function of involved organs.! Cardiac
amyloidosis is characterized by accumulation of amy-
loid in the interstice of the cardiac tissue, leading to
restrictive cardiomyopathy. Increased ventricular wall
thickness and stiffness, with atrial infiltration represent
typical signs of disease.” Also, protein deposition in
small arterioles of the heart may result in angina
symptoms and microvascular dysfunction with reduction
of coronary flow reserve.’ Given the high mortality rate
of the disease, an early diagnosis and a timely thera-
peutic intervention is necessary. The two most common
types of cardiac amyloidosis are the light chain amy-
loidosis and transthyretin (TTR) amyloidosis.4

A number of non-invasive imaging tests are avail-
able for diagnosis of disease, exploring different
characteristics of the pathology although definitive
diagnosis of cardiac amyloidosis is obtained by
endomyocardial biopsy. However, this approach is an
expensive, invasive method with high risk of compli-
ances requiring high level of technical expertise.’
Among non-invasive techniques, the most used are
echocardiography with global longitudinal strain (LS)
evaluation and cardiac magnetic resonance (MR), in
addition to electrocardiographic evaluation.® In detail,
pathological echocardiography shows thickened left
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ventricular (LV) wall, retractile myocardium with dias-
tolic dysfunction and reduced global LS with systolic
dysfunction.” Nevertheless, only a small number of
patients show this modification at early stage of disease.
Therefore, this method is not accurate due to low sen-
sitivity and speciﬁcity.8 On the other hand, cardiac MR
imaging can be useful to identify global and subendo-
cardial late gadolinium enhancement, suggestive of
presence of amyloidosis, with a high sensitivity but still
low specificity.” In addition, the pattern of late
gadolinium enhancement may be atypical and patchy. It
should be considered that sequencing implementation
with introduction of T1 mapping, allowed a more
accurate evaluation of myocardial interstice. It has been
shown that non-contrast T1 mapping has high diagnostic
accuracy for the detection of cardiac amyloidosis and
correlates well with markers of systolic and diastolic
dysfunction with high sensitivity for identifying early
cardiac disease.'® Though, none of these imaging tech-
niques are able to distinguish the two subtypes of
cardiac amyloidosis. Recently, the introduction of bone
scintigraphy tracers made easier the early diagnosis of
TTR amyloidosis,'" differentiating between the two
common types of amyloidosis.'*'? This aspect may
have an important rule to subsequent therapeutic strat-
egy and prognostic implications. Indeed, TTR type
amyloidosis exhibits similar echocardiographic charac-
teristics of light chain amyloidosis type, although as
compared to the latter shows fewer symptoms with
better survival.'* Bone scintigraphy with radiolabeled
diphosphonate represents an accurate and reproducible
economical non-invasive method. It has been demon-
strated that cardiac uptake on bone scintigraphy allows
early diagnosis of the disease, even before abnormalities
can be found with echocardiography.'> Recent studies
also demonstrated the presence of high correlation
between cardiac uptake on bone scintigraphy and find-
ings on echocardiography and laboratory parameters. In
particular, a significant correlation was found between
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cardiac uptake and LV mass index, which may be a
better criterion for cardiac involvement in amyloidosis
than LV mean wall thickness.'® In addition, there is a
significant association between the degrees of cardiac
amyloid deposition, as assessed by *™Tc-diphosphonate
scans, and strain echocardiography data.'” With
increased amyloid deposition, a worsening of longitu-
dinal function has been observed.

In the current issue of the Journal, Pradel and
coworkers'® evaluated the relationship between cardiac
uptake by  ?*™Tc-hydroxymethylene-diphosphonate
(*™Tc-HMDP) scintigraphy and LV function. The
authors conducted a retrospective study of 50 patients
considering as positive for TTR amyloidosis for the
presence of a combined visual score of 2 or 3 of
myocardial *™Tc-HMDP uptake on bone scintigraphy
and the absence of a monoclonal protein in serum or
urine. For all patients, at imaging evaluation, semi-
quantitative analysis of heart/whole body (H/WB) ratio
was performed, beyond a quantitative myocardial
uptake obtained using an automated software. All
patients also underwent a transthoracic echocardiogra-
phy and myocardial LS, LV volumes, and ejection
fraction were calculated. The authors found a correla-
tion between myocardial **™Tc-HMDP uptake and H/
WB ratio. As already demonstrated above, there was a
basal to apical gradient for °°™Tc-HMDP uptake,
which mimics the echocardiographic pattern of basal to
apical gradient of LS. However, in the study by Pradel
et al'® the correlation between segmental bone tracer
uptake and LS was slightly. With regard to myocardial
99mTe_HMDP uptake, no differences between basal and
mid segments were observed. In addition, there was no
correlation between relative apical bone tracers’ uptake
and relative apical LS. Furthermore, the authors found
a significant correlation between H/WB ratio and glo-
bal LS, LV wall thickness and diastolic function,
without any impact on LV ejection fraction. The results
of this study highlight the possibility that the rela-
tionship between bone tracers’ myocardial uptake and
LV morphology and function represent a complex
process that involved many factors. Moreover, the
study proposed by Pradel et al'® may point out the
relevance to evaluate the different regional involve-
ment by looking at each myocardial segment uptake,
which may reflect different pathological state of dis-
ease. In addition, they focalized on the early
appearance of LV wall thickening alteration and dias-
tolic dysfunction, before the systolic dysfunction
occurs in the later stages of disease.

Recent studies'”?° demonstrated the presence of a
base to apex gradient with an apical sparing of **™Tc-
HMDP uptake in patients with TTR amyloidosis, sug-
gesting that a correlation can be made between *™Tc-
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HMDP scintigraphy and transthoracic echocardiography
or cardiac MR imaging concerning the segmental amy-
loid burden. In agreement with the study presented in the
current issue of the Journal,18 both Van Der Gucht
et al' and Sperry et al* outlined the importance to
quantify **Tc-HMDP cardiac segmental uptake in TTR
amyloidosis, to monitor the progression of disease. This
aspect may be useful for future trial to establish the
assessment of therapy response. However, the relevant
aspect of the study proposed by Pradel et al'® was rep-
resented by the weak association between segmental
bone tracer uptake and LS. This aspect reinforces the
concept that cardiac amyloidosis represents a complex
process involving different clinical, hemodynamics, and
imaging aspects. In this context, a non-invasive evalu-
ation by multimodality approach is necessary for early
diagnosis, monitoring progression disease and choose
the best treatment strategy. The role of different imaging
techniques in establishing the timing of response to
treatment in amyloidosis remains to be clarified. Of
note, the availability of state-of-the-art hybrid tech-
nologies with higher temporal and spatial resolution
such as positron emission tomography/computed
tomography (PET/CT) or PET/MR associated with
novel amyloid-imaging agents, such as '®*F-Florbetapir
and ''C-Pittsburgh B (PIB), may help to identify early
imaging biomarkers of disease, for early intervention
and targeted treatment.”’** Indeed, hybrid imaging
approach has already demonstrated a potential role in
detection of cardiac involvement in other storage accu-
mulation multiorgan disease,z‘%’24 showing a correlation
between impairment of LV longitudinal function and
focal tracer uptake in females carrying «-Gal A muta-
tion, as early sign of disease-related myocardial
damage.25 Therefore, other studies are needed for eval-
uating a correct multimodality approach to cardiac
involvement of amyloidosis, considering the increas-
ingly important and emerging role of the molecular
imaging and the relevance of personalized and correctly
addressed therapy.
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