
European Review for Medical and Pharmacological Sciences

74

Abstract. – Cardiac amyloidosis (CA) is a
disorder characterized by amyloid fibrils deposi-
tion in cardiac interstitium; it results in a restric-
tive cardiomyopathy with heart failure (HF) and
conduction abnormalities.
The “gold standard” for diagnosis of CA is

myocardial biopsy but possible sampling errors
and procedural risks, limit it’s use. Magnetic res-
onance (RMN) offers more information than tra-
ditional echocardiography and allows diagnosis
of CA but often it’s impossible to perform.
We report the case of a man with HF and

symptomatic bradyarrhythmia that required an
urgent pacemaker implant. Echocardiography
was strongly suggestive of CA but wasn’t im-
possible to perform an RMN to confirm this hy-
pothesis because the patient was implanted with
a definitive pacemaker. So was performed a
Speckle Tracking Echocardiography (STE) and a
3D echocardiography: STE allows to differentiate
CA from others hypertrophic cardiomyopathy by
longitudinal strain value < 12% and 3D echocar-
diography shows regional left ventricular dys-
synchrony with a characteristic temporal pattern
of dispersion of regional volume systolic
change.
On the basis of these results, finally was per-

formed an endomyocardial biopsy that con-
firmed the diagnosis of CA.
This case underlines the importance of news,

noninvasive techniques such as eco 3D and STE
for early diagnosis of CA, especially when RMN
cannot be performed.
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Introduction

The amyloidosis represents a single group of
diseases characterized by the extracellular depo-
sition of pathologic, insoluble fibrils in tissues

The role of 3D and speckle tracking
echocardiography in cardiac amyloidosis:
a case report

E.M. NUCCI, M. LISI, M. CAMELI, L. BALDI, L. PUCCETTI1,
S. MONDILLO, R. FAVILLI, S. LUNGHETTI

Department of Cardiology, Azienda Ospedaliera Universitaria Senese, Siena, Italy
1Center for Atherosclerosis Research, Azienda Ospedaliera Universitaria Senese, Siena, Italy

Corresponding Author: Luca Puccetti, MD; e-mail: luca.puccetti@unisi.it

and organs. Cardiac amyloidosis (CA) is charac-
terized by extracellular amyloid infiltration re-
sulting in cardiac arrhythmias such as atrial fib-
rillation, conduction block and restrictive car-
diomyopathy that progresses to congestive heart
failure and death. Cardiac involvement causes
poor prognosis and represents the cause of
death of most of these patients1,2. The “gold
standard” test for diagnosis of CA is myocardial
biopsy that demonstrates apple-green birefrin-
gence when stained with Congo red and viewed
under a polarizing microscope3. However, possi-
ble sampling errors and procedural risks such as
cardiac tamponade, arrhythmia induction and
bleeding, limit it’s clinical use. Therefore, nonin-
vasive methods that can stage and monitor the
progression of cardiac amyloid have important
prognostic and treatment implications.
Traditional two-dimensional echocardiography

typically shows diffuse biventricular and atrial
septum thickening, ventricular diastolic dysfunc-
tion with a restrictive left ventricular filling pat-
tern at late stage, atrial enlargement, pericardial
effusion and characteristic granular sparkling of
myocardium4. Echocardiography may be highly
suggestive of the disease in many cases but sever-
al patients may not show all the above findings or
have a limited acoustic windows that precludes
accurate assessment. CMR (cardiac magnetic res-
onance) can offer additional diagnostic informa-
tion: in addition to the morphological findings de-
scribed on echocardiography, amyloid deposits
specifically affects the gadolinium kinetic in the
blood and myocardium. In particular, the gadolini-
um kinetic is characterized by faster clearance
from the blood-pool and late subendocardial en-
hancement mainly evident in the basal LV seg-
ments3. But CMR often is difficult or impossible
to perform cause movement artifacts due to car-
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strain (GLPS) of –8% (normal reference value > –
18%)6 (Figure 1). Then, three dimensional
echocardiographic (3DE) analysis of 16-segmental
volume change shows regional left ventricular dys-
synchrony (Figure 2). Moreover 3D left atrial (LA)
reconstruction showed LA enlargement (end-dias-
tolic volume of 109 ml) and reduced LA ejection
fraction (LAEF) of 23%. On the basis of echocar-
diographic analysis a restrictive cardiomyopathy
secondary to cardiac amyloidosis was strongly sus-
pected. To definitively confirm our clinical hy-
pothesis, finally, was performed an endomyocar-
dial biopsy with immunohistochemistry analysis
that shows diffuse intramyocytic infiltration of
amyloid substance around and between fibers and
nodular deposits of amyloid in the connective de-
stroying myocytes (Congo Red staining). Then, a
DNA analysis excluded a form of familiar amyloi-
dosis owing to apolipoprotein A-I, A-II and
transthyretin gene’s mutations. Therefore, we for-
mulated diagnosis of senile cardiac amyloidosis.

Discussion

Cardiac amyloidosis is a rare disorder charac-
terized by amyloid fibril deposition in cardiac in-
terstitium; it results in a restrictive cardiomyopa-
thy that appears late with heart failue (HF) and
conduction abnormalities7,8. This abnormal pro-
tein may have different origins and molecular
compositions, thus, giving rise to different types
of amyloidosis. In cardiac muscle, amyloid infil-
tration leads to extracellular matrix (ECM) de-
struction, resulting in diastolic dysfunction from
progressive thickening and stiffening of the myo-
cardium9. Although a number of echocardio-
graphic findings characteristic of this disorder
have been described, including the finding of in-
creased wall thickness with low voltage on elec-
trocardiogram, each of these findings has limita-
tions10. Speckle tracking echocardiography is a
novel non-Doppler-based method for the angle-
independent and objective quantification of my-
ocardial deformation from standard bidimension-
al datasets11,12. In contrast to Doppler-derived in-
dexes, STE has the advantage of being angle-in-
dependent, and to be less affected by reverbera-
tions, side lobes and drop out artefacts13. Recent-
ly STE has been shown to allows the detection of
cardiac amyloid at a subclinical stage when other
echocardiographic measurements are normal14.
Suh et al15 showed that cardiac amyloid greatly
alters all strain parameters and 2D SRI can dif-

diac arrhythmias or the presence of implantable
device non RMN compatible. Recently STE
(Speckle Tracking Echocardiography) has been
shown to allow the detection of cardiac amyloid at
a subclinical stage when other echocardiographic
parameters are normal5.

Case Presentation
We report the case of a 69-year-old man re-

ferred to our Departement with progressive
shortness of breath, lower extremity edema and
symptomatic bradyarrhythmia (blood pressure
80/50 mmHg). The electrocardiogram showed:
atrial fibrillation (AF) with atrioventricular high-
grade block at ventricular frequency of 35 bpm
and QRS enlargement right branch block-like.
Chest radiography proved bilateral pleural effu-
sion. Laboratory analysis showed: macrocytic
anemia, chronic kidney disease with serum crea-
tinine concentration of 1.6 mg/100 ml and ele-
vated value of N-terminal pro-brain natriuretic
peptide (NTpro-BNP: 15.419 pg/ml; reference
value was < 227 ng/ml). Serum immunofixation
electrophoresis excluded monoclonal band spike
and normal Kappa/Lambda ratio; urine im-
munofixation excluded a Bence-Jones protein-
uria. Echocardiography showed: normal left
ventricular (LV) diameters, increased wall thick-
ness (end-diastolic ventricular septum of 20 mm,
end-diastolic posterior wall of 16 mm), mild
systolic dysfunction (ejection fraction 40% by
Simpson’s rule), and a diffuse “granular
sparkling” appearance of LV myocardium, bia-
trial enlargement, severe mitral valve regurgita-
tion and pericardial effusion. Pulsed Doppler of
LV filling showed a monophasic diastolic pat-
tern, and pulsed Tissue Doppler (TD) of lateral
mitral annulus motion showed depressed peak
systolic velocity (S’) and depressed peak early
diastolic velocity (E’). E/Em ratio was 32, indi-
cating increased LV filling pressures.
Coronary angiography showed patent epicardial

coronary arteries with no evidence of minor ather-
osclerotic manifestations. For symptomatic brad-
yarrhythmia with haemodynamic instability, was
necessary to perform an urgent implant of a mono-
cameral pacemaker VVIR. Patient can’t perform a
CMR to confirm our clinical hypothesis because
he was implanted with a definitive PM non RMN
compatible. Hence, was performed an abdominal
fat biopsy resulted negative for amyloid. Subse-
quently it was still perfomed a STE. LV longitudi-
nal strain (LS) obtained by STE, showed a reduced
average value with a global longitudinal peak
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Figure 1. Bull eye of VS Strain
(GLPS-avg (Global Longitudinal
Peak Strain-Average) = mean of
strain values in 2-3-4 chamber).

Figure 2. Dyssinchrony between
volume curves of LV by 3D echo.

ferentiate cardiac amyloidosis and hypertrophic
cardiomyopathy from other causes of LV wall
thickening. In particular in this case cardiac amy-
loidal cardiomyophathy was differentiated from
the other hypertrophy groups by longitudinal
strain value < 12%. 3D echocardiography is a re-
cent advance in the volumetric assessment of left
ventricular function and software allows the
quantification of the dispersion of timing to peak

systole among the different ventricular regions, a
measure of intraventricular dyssynchrony. Early
studies demonstrate that dyssynchrony measured
by the dispersion of systolic timing among the 16
segments (16-SD%) is associated with systolic
dysfunction15,17. Intraventricular segmental dys-
synchrony is recently demonstrated in light chain
amyloidosis subjects compared to healthy con-
trols with higher temporal pattern of dispersion



of regional volume systolic change (16-SD%) on
3D echocardiography18. CMR offers more infor-
mation than traditional echocardiography and al-
lows cardiac amyloidosis’s diagnosis even at an
early stage but often it's impossible to perform
cause movement artifacts due to cardiac arrhyth-
mias or the presence of implantable device non
RMN compatible. Endomyiocardial biopsy
should be considered the “gold standard” for car-
diac amyloidosis diagnosis but it isn’t always
performed because quite dangerous. Instead,
skin, gingival, rectal mucosa and abdominal fat
biopsies are useful for amyloidosis definitive di-
agnosis19 because feasibly to perform, but they
can give false negative

Conclusions

This case underlines the importance of news,
noninvasives and economics techniques such as
eco 3D and STE for cardiac amyloidosis’s early
diagnosis, especially when CMR cannot be per-
formed such as in patients with implantable de-
vice non RMN compatible.
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