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Which is your diagnosis? • Qual o seu diagnóstico?

Female, 45-year-old patient weighting
68 kg, with 165 m in height, cardiac fre-
quency of 80 bpm, blood pressure of 110
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Figure 2. Images acquisition with ECG-gating, delayed enhancement, medial and basal short-axis views, with different inversion times.

Figure 1. Images acquisition with ECG-gating, in cine-MRI at diastole, four-chamber and two-chamber planes and short-axis view.

× 70 mmHg, with a history of two sudden
deaths in the family (a brother with 45
years, and her father with 54 years of age),

and presenting with orthostatic hypoten-
sion. Myocardial hypertrophy had been
identified at echocardiography.
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Images description

Figure 1. Images acquisition with ECG-
gating, in cine-MRI at diastole, four-cham-
ber and two-chamber planes and short-axis
view. A significant diastolic dysfunction
with a diffuse myocardial thickening is
observed.

Figure 2. Images acquisition with ECG-
gating, delayed enhancement, medial and
basal short-axis views, with different inver-
sion times. Note the difficulty in determin-
ing an inversion time (IT) where, as usual,
the cardiac muscle signal is suppressed
(black). Diffuse delayed enhancement,
with circumferential or widespread suben-
docardial predominance, without respect-
ing coronary territories.

Diagnosis: cardiac amyloidosis.

COMMENTS

Amyloidosis is a complex disease char-
acterized by an abnormal deposition of
amyloid protein in the heart tissue. Amy-
loid substances can be typically found in al-
most all organs, but the clinical evidences
of the disease only can be detected upon an
extensive deposition. Most frequently, the
nervous system, heart and kidneys are in-
volved(1–3).

Cardiac amyloidosis is not frequently
diagnosed, and the actual incidence of this
disease remains unknown.

It is estimated that in the majority of
cases of primary cardiac amyloidosis, amy-
loid proteins deposition is found in about
25% of patients with familial amyloidosis,
generally late in the course of the disease.
Different forms of presentation are de-
scribed, and clinical manifestations can be
observed in about one third of cases, so
patients can be divided into four groups
according to the main clinical manifesta-
tion as follows: restrictive cardiomyopathy,
systolic dysfunction (low cardiac output),
orthostatic hypotension and conduction
disorder (isolated atrial involvement)(2–6).

The origin of amyloid proteins repre-
sents a true enigma for investigators. It is
proposed that this deposition is a direct
result from immunocompetent cells with
some abnormality in their immune re-
sponse. It seems to be clear that these pro-
teins are locally produced by action of im-
munological system cells, because of im-

munological intolerance or suppression,
suggesting the participation of inactive
lymphocytes in the final product(7,8).

Several types of amyloidosis may affect
humans, but cardiac involvement is most
frequent in the primary amyloidosis that
involves deposition of insoluble mono-
clonal immunoglobulin light chains pro-
duced by plasma cells in the myocardium,
most commonly as a result of multiple
myeloma. This light chains deposition must
demonstrate affinity for Congo red stain, or
otherwise in case of a negative histopathol-
ogy result, a diagnosis of light chain depo-
sition disease (LCDD) should be consid-
ered. This particular aspect is relevant, con-
sidering that LCDD presents a better clini-
cal progression and therapeutic response as
compared with amyloidosis(2,7,8).

On the other hand, secondary amyloido-
sis is caused by other proteins deposition
and may be familial, senile or resulting
from chronic inflammatory processes, with
typically small and perivascular deposits.
Extensive cardiac involvement may rarely
occur(2,7–9).

In practice, it is impossible to define a
pattern of clinical presentation for amyloi-
dosis. The clinician should suspect of car-
diac amyloidosis when untreatable chronic
cardiac failure develops in patients with 50
or more years of age, or in the presence of
cardiac failure with an initially restrictive
nature, progressing with progressively
untreatable low cardiac output and hy-
potension(8,9).

The heart may be the end-organ, or be-
ing involved along the progression of pri-
mary or secondary systemic amyloidosis. In
this context, cardiac amyloid infiltration
may occur in four circumstances: 1) as a
part of primary systemic amyloidosis or as-
sociated with multiple myeloma, caused by
AL amyloid protein (immunoglobulin)
deposition; 2) as a part of secondary sys-
temic amyloidosis, associated with chronic
inflammatory diseases (Crohn´s disease,
rheumatoid arthritis), caused by AA amy-
loid protein deposition, with minor in-
volvement of the heart; 3) as a manifesta-
tion of an autosomal dominant inherited
disease caused by AF amyloid protein (a
prealbumin variant or transthyretin) depo-
sition; 4) as a localized phenomenon in the
elder patient, by SSA amyloid protein (also

an abnormal prealbumin or transthyretin)
deposition(10,11).

Finally, cardiac transplantation can be
mentioned as a treatment for cardiac amy-
loidosis, but the poor global experience
demonstrates recidivation of the disease in
the transplanted heart. Additionally, cardiac
transplantation does not contemplate the
other organs affected by amyloidosis(2).

Cardiac magnetic resonance imaging
(CMR)

CMR has become a relevant ancillary
method in the diagnosis of amyloidosis.
Rarely this method presents a false-nega-
tive result in cases of significant clinical
suspicion and, because of its high specific-
ity, the diagnosis exclusion can be charac-
terized in case of a negative result(2).

MRI can identify myocardial, interatrial
septum thickening, signs of diastolic dys-
function and the typical pattern of delayed
subendocardial enhancement in the left
ventricle, although all the cardiac chamber
may be involved(2,12,13).

Amyloid tissues present short T1 and T2
relaxation times, besides alteration in the
pattern of delayed myocardial enhancement
after gadolinium injection. The myocardial
signal intensity changes with focal or dif-
fuse infiltration/replacement by amyloid
tissue. Sometimes, the interatrial septum
will be thickened (Figures 3 and 4)(2,12,13).

Numberless suggestive findings are de-
scribed, and the positive result must be evi-
denced by in vivo endomyocardial biopsy
utilizing Congo red staining(2). However,
according to some authors, such as Abdel-
Aty & Friedrich(13), MRI findings are so
accurate that biopsy may not be required.

According Vogelsberg et al.(2), as far as
the above mentioned criteria are taken into
consideration, the non-invasive diagnosis
of cardiac amyloidosis by magnetic reso-
nance imaging presents 80% sensitivity
and 94% specificity, with a 92% positive
predictive value and 85% negative predic-
tive value.

Final considerations

Cardiac MRI should be the method of
choice for assessing patients with suspicion
of restrictive cardiomyopathy, for its capac-
ity of distinguishing among the different
clinical diagnoses.
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Figure 4. Images acquisition with ECG-gating, delayed enhancement, long-axis view and four-chamber

plane demonstrating biatrial and biventricular (diffuse) subendocardial amyloid deposition. The interatrial

septum thickening can also be identified at the four-chamber plane.

Usually, in cases of amyloid restrictive
cardiopathy, the typical presentation will be
related to the cardiac muscle involvement,
leading to a decrease in walls compliance
and restricted ventricular filling, in the
absence of cavities dilatation or significant
systolic dysfunction.

The most significant CMR weakness is
the difficulty in defining an appropriate in-
version time for acquisition of sequences
with delayed myocardial enhancement.
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Figure 3. Images ac-

quisition with ECG-gat-

ing, delayed enhance-

ment, clearly demon-

strating the different in-

version times (IT). Note

that the “black” visual

aspect of the myocar-

dium was achieved by a

marked reduction in the

IT, considering that the

tissue evaluated was

not cardiac myocyte,

but amyloid deposition.

A diffuse, heteroge-

neous delayed en-

hancement with suben-

docardial predominance

can be observed.


