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Background Cardiac involvement in amyloid light-chain (AL) amyloidosis usually represents a brick in the wall of a multi-system disease. The 
presence of cardiac deposition of free light chains (FLCs) is the main determinant of survival. Isolated cardiac AL is an uncommon 
scenario characterized by a challenging diagnostic and therapeutic workup.

Case summary A 57-year-old asymptomatic man was presented for an incidental finding of myocardial necrosis at the electrocardiogram (ECG) 
performed for newly diagnosed arterial hypertension. Alongside signs of previous myocardial infarction, transthoracic echocardi
ography showed a severely increased left ventricular (LV) wall thickness not consistent with ECG voltages, segmental akinaesia with 
normal LV systolic function with ‘apical sparing’ pattern. Laboratory assessment showed an unexpectedly high level of natriuretic 
peptide and persistently abnormal troponin in the absence of symptoms or signs of heart failure or ongoing ischaemia. Coronary 
angiogram confirmed the coronary artery disease. Before revascularization, a complete diagnostic workup was carried. Serum elec
trophoresis detected a monoclonal gammopathy that was further investigated by serum immunofixation, revealing high lambda 
FLCs concentration. Fat pad, bone marrow, and salivary glands biopsies resulted negative for amyloid deposition. Finally, endomyo
cardial biopsy was consistent with AL amyloidosis. Urgent percutaneous revascularization was performed, and the patients was 
timely started on chemotherapy.

Discussion The diagnosis of isolated cardiac AL amyloidosis is challenging and carries important therapeutic implications. As the short-term 
prognosis might be severely compromised, an accurate diagnostic flowchart has to be systematically pursued to obtain a precise 
diagnosis and address the optimal, tailored management.
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Learning points
• Isolated cardiac amyloid light-chain (AL) amyloidosis is a challenging diagnosis, especially in asymptomatic patients. In the presence of sug

gestive clinical scenarios, systematic assessment of potential cardiac involvement has to be regularly carried out.

• Multidisciplinary approach plays a key role in the definition of the most accurate patient-tailored management.

• Achieving an aetiological diagnosis of cardiac AL amyloidosis has a crucial impact on treatment strategies and patients’ outcome.

Primary specialties involved other 
than cardiology
Haematology, nuclear medicine, pathological anatomy, and histology

Introduction
Cardiac amyloidosis received great attention in the last two dec
ades.1 Recognition of cardiac involvement as the leading cause of 
mortality in the spectrum of the multi-system infiltration allowed, 
firstly, to achieve the deepest knowledge of a previously largely un
recognized disease and, secondly, a better definition of the proper 
diagnostic and therapeutic workup.2 Amyloid light-chain (AL) 
amyloidosis is a systemic disease caused by misfolded monoclonal 
immunoglobulin light chains produced by a clonal proliferation of 
plasma cells in the bone marrow. Whilst cardiac AL amyloidosis al
most always occurs in the context of other organs involvement, 
isolated cardiac involvement represents less than 5% of the cases.3

This subgroup of patients might be challenging to diagnose and may 
benefit from a specialty cardiologic assessment and follow-up.4

Cardiac AL amyloidosis carries usually cardiologic symptoms, 
such as heart failure, hypotension, and atrial and ventricular ar
rhythmias, and is burdened by a poor overall outcome in the short- 
term (median survival of 6–9 months, if untreated). We report a 
case of an asymptomatic patient with incident diagnosis of AL amyl
oidosis and an isolated cardiac involvement that significantly influ
enced the multidisciplinary management and the treatment 
strategies.

Timeline

2 January 2022 Hypertension diagnosis
4 January 2022 Electrocardiogram (ECG): anterior and inferior 

necrosis

17 January 
2022

First cardiologic assessment and subsequent suspicion 
of amyloidosis

4 February 

2022

Full cardiologic assessment including coronary 

angiogram and full laboratory tests suggestive of AL 
amyloidosis

10 February 
2022

Negative fat pad and bone marrow biopsy

22 February 

2022

Negative salivary glands biopsy

28 February 

2022

Endomyocardial biopsy positive for cardiac AL amyloid

6 March 2022 Coronary revascularization and subsequent initiation of 
chemotherapy

Case description
A 57-year-old man was presented to the outpatient general cardiology 
clinic for a first assessment of his newly diagnosed mild arterial hyper
tension. He did not suffer from any chronic disease and had no past 
medical history. Alongside arterial hypertension, he had a family history 
of ischaemic heart disease and is a current light smoker. Physical exam
ination was unremarkable. The patient was completely asymptomatic; 
ambulatory blood pressure was 150/95 mmHg on losartan 75 mg/ 
day. The ECG showed regular sinus rhythm, heart rate was 67 b.p.m., 
and there were signs of anterior and inferior myocardial necrosis 
with otherwise normal QRS voltages (Figure 1). Transthoracic echocar
diography was requested for suspected ischaemic heart disease and re
ported akinaesia of a small area of the left ventricular (LV) apex. Left 
ventricular ejection fraction was normal (60%), but a reduced global 
longitudinal strain (−11.4%, TomTec 2D Cardiac Performance 
Analysis software) with sparing of the apex (excluding the ischaemic 
segment) was noted. The LV was severely hypertrophic with a maximal 
tele-diastolic basal septal thickness of 20 mm, not consistent with the 
ECG voltages, and grade II diastolic dysfunction was noted (Figure 2, 
see Supplementary material online, Video S1). The patient was started 
on low-dose aspirin, bisoprolol 2.5 mg/day, and statin therapy and 
was referred to our hospital cardiovascular department for further as
sessment of suspected cardiac amyloidosis and ischaemic heart disease. 
Laboratory tests showed increased serum N-terminal B-type natriuret
ic peptide values (1041 pg/mL), without clinical signs and symptoms of 
fluid overload, together with a persistently increased high-sensitive 
troponin I concentration (average value 210 ng/L, normal value 
<18 ng/L) in the absence of clinical evidence of ongoing ischaemia. 
Moreover, serum electrophoresis revealed a monoclonal gammopathy. 
Serum immunofixation showed high lambda concentration (0.4 g/dL), 
with a gamma/lambda ratio of 0.04 (reference value 0.26–1.65) and a 
positive Bence–Jones protein urine test for lambda free light chains 
(FLCs). Invasive angiography showed a severe triple-vessel coronary 
disease with chronic occlusion of the left anterior descending (LAD) ar
tery (revascularized by collateral vessels) and its second diagonal 
branch, subocclusion of the circumflex marginal branch and critical 
stenosis of the right coronary artery-posterior interventricular artery 
(see Supplementary material online, Video S2). Also, stress echocardiog
raphy showed inducible myocardial ischaemia (see Supplementary 
material online, Video S3). However, the decision regarding the revascu
larization strategy was postponed after the identification of the specific 
cardiac disease. Scintigraphy with bone tracer showed a mild myocar
dial uptake (Perugini scale 1), excluding transthyretin (TTR) amyloid
osis. Cardiac magnetic resonance imaging demonstrated the presence 
of a relative thinning of the apex and of the mid-segments of anterior 
and inferior interventricular septum, consistent with ischaemic necro
sis, in the absence of myocardial oedema. A diffuse subendocardial hy
perintensity, with a non-coronary distribution pattern, was observed 
after gadolinium administration, consistent with cardiac amyloidosis, 
alongside atrial delayed enhancement and limited ischaemic apical ne
crosis. An abnormal gadolinium kinetics with the myocardium and 
blood nulling at the same time was noted (Figure 3). Of note, both atria 
were dilated with increased wall signal; these findings were consistent 
with cardiac amyloid deposition. Fat pad and salivary glands biopsies 
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Figure 1 ECG showing sinus rhythm, left atrial enlargement, left anterior fascicular block, and anterior and inferior necrosis.

Figure 2 Main echocardiographic findings. (upper left) Parasternal long-axis view showing severely increased interventricular septum thickness 
(20 mm). (upper right) Strain analysis showing the ‘apical sparing pattern’ with the exception of the limited infarcted area. (bottom left) Tissue 
Doppler imaging showing a reduced E′ septal velocity. (bottom right) Diastolic trans-mitral flow showing pseudo-normal pattern.
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were performed to identify AL amyloid deposition in extra-cardiac or
gans, but they returned negative. The bone marrow biopsy demon
strated a 5–8% plasmacytosis without traces of amyloid. The case 
was discussed with the haematologist. Given the high suspicion of car
diac involvement and the major implications for treatment, as the pres
ence of cardiac AL amyloidosis would be itself an indication to targeted 
chemotherapy, the patient underwent endomyocardial biopsy (EMB). 
The procedure was carried on the right side of the interventricular sep
tum without any complication. Histological examination of the myocar
dial sample with dedicated Congo red staining and evaluation under 
cross-polarized light detected AL amyloid fibril (Figure 4). The case 
was discussed in the Heart Team: the advanced heart involvement 
(Mayo cardiac stage III)5 and the extent of coronary artery disease- 
contraindicated autologous stem cell transplant as upfront therapy. 
Furthermore, considering the need for urgent chemotherapy, the evi
dence of inducible ischaemia on stress echocardiography in the LAD 
territory, and the increased risk of intra- and post-operative complica
tions with coronary bypass surgery, percutaneous coronary revascular
ization was deemed the best option. After revascularization, the patient 
underwent the first cycle of chemotherapy that was administered be
fore discharge. After safe discharge, regular haematological and cardio
logic follow-up were scheduled.

Discussion
We reported an uncommon case of an asymptomatic patient in his 50s 
with an incidental diagnosis of isolated cardiac AL amyloidosis. The 
precise and expedite diagnostic word-up had a crucial role in the defin
ition of the optimal therapeutic pattern. Moreover, the multidisciplinary 
team, including different cardiology sub-specialities and a dedicated 

haematologist, delineated the most appropriate management of this spe
cific patient, both from the cardiologic and haematological points of view.

The first remarkable issue of this case is the relevance of maintaining 
a high suspicion of AL cardiac amyloidosis in patients with suggestive 
findings and performing a comprehensive diagnostic workup.6 A num
ber of inconsistencies were observed in our patient: (i) the 
recent-onset mild hypertension did not explain the severe LV hyper
trophy; (ii) ECG voltages, despite not absolutely low, were discrepant 
with the degree of LV wall thickness measured at echocardiography; 
(iii) the ‘apical sparing’ pattern, except for the limited infarcted apical 
area, was another ‘red flag’; (iv) the increased serum natriuretic pep
tides and troponin in the absence of ongoing myocardial ischaemia or 
congestion.7 A cardiomyopathy-oriented interpretation of clinical and 
instrumental findings was crucial in the present case.8 Reaching an 
aetiological diagnosis of cardiac amyloidosis (i.e. TTR or AL amyloid
osis) is of utmost importance to guide the management and the thera
peutic options.9 Transthyretin amyloidosis was extremely unlikely in 
our patient because of young age, very mild uptake of bone tracer on 
planar scintigraphy, and the absence of neurological manifestations. 
Although some TTR variants or other forms may present with absent 
or low-grade myocardial uptake (i.e. Ser97Tyr, Phe64Leu, or 
ApoA-1),10,11 Amyloid light-chain amyloidosis is the most likely diagno
sis in patients with Perugini grade 1 cardiac uptake at bone tracer scin
tigraphy and evidence of monoclonal proteins, as finally demonstrated 
by histological analysis of myocardial samples in our case. Amyloid light- 
chain amyloidosis was strongly suggested by routine laboratory tests 
that showed polyclonal hypergammaglobulinemia with, in particular, a 
high lambda FLCs serum concentration. Evidence of AL deposition in 
any tissue is an indication to urgent chemotherapy, especially in the pres
ence of organ function impairment, as it was demonstrated to improve the 
outcome.12 The issue deserving particular attention is the absence of any 

Figure 3 Cardiac magnetic resonance. The left side of the panel on the left shows the diffuse subendocardial late gadolinium enhancement pattern in 
the absence of a coronary pattern distribution in short axis images. The right side of the panel on the left shows the absence of oedema. From top to 
bottom: basal segments, mid segments and apical segments. The panel on the right reports the four-chamber delayed enhancement image showing the 
diffuse subendocardial enhancement, the atrial enhancement, and the limited apical necrosis.
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extra-cardiac involvement, which did not allow a definite histological diag
nosis with extra-cardiac biopsies (e.g. salivary glands, abdominal fat pad, 
and bone marrow). In this scenario, EMB might be required to obtain a 
definite diagnosis, but it is indicated only in selected cases due to the pos
sibility of potential severe complications.13,14 Therefore, cardiac magnetic 
resonance showing characteristic findings of cardiac amyloidosis sup
ported the indication to EMB. This approach is currently recommended 
by the Position Statement on ‘Diagnosis and treatment of cardiac amyloid
osis’ from the European Society of Cardiology.2

Finally, early diagnosis of AL amyloidosis with characterization of the 
cardiac involvement and timely initiation of specific treatments is para
mount to obtain the highest prognostic benefits.12 Of note, the goal of 
chemotherapy is to achieve suppression of the amyloidogenic FLCs ex
erting a direct toxic effect on cardiomyocytes. In recent years, prote
asome inhibitors (i.e. bortezomib)15 and, more recently, human 
CD38-targeting antibody (i.e. daratumumab)16 for the treatment of 
haematological malignancies and AL amyloidosis improved patients’ 
overall survival compared with regimens previously used. However, 
these drugs, especially bortezomib, may be poorly tolerated due to car
diac complications such as development of systolic dysfunction or sudden 
death, especially during the first cycles.17,18 In this view, revascularization 
was deemed a mandatory safety procedure before the initiation of haem
atological therapies. This clinical decision was further supported by the 
presence of inducible myocardial ischaemia on stress echocardiography. 
The decision to schedule a percutaneous revascularization instead of an 
off-pump aortocoronary bypass graft surgery was deeply discussed, and 
the final decision was related to the increased surgical risk conferred by 
the underlying cardiomyopathy and to the possible longer times required 
for a full recovery. Indeed, the percutaneous approach allowed timely ini
tiation of chemotherapy, which was likely to provide a prognostic benefit. 
Finally, dedicated cardiologic and haematological speciality follow-up 
must be guaranteed to observe the response to chemotherapy and to 
monitor possible long-term complications (heart failure, arrhythmias, 
and amyloidosis relapse).

Conclusions
Isolated cardiac AL amyloidosis is uncommon in clinical practice, 
especially in asymptomatic patients. However, it has been likely under
estimated in the past. It should be systematically investigated in patients 

with suggestive clues (the so-called red flags) of AL amyloidosis. The 
diagnosis of this unusual finding has a crucial importance in the clinical 
management of these patients. Early initiation of specific chemothera
pies should be regularly pursued.
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Figure 4 Histological analysis of endomyocardial biopsy. The left side shows amyloid B immunohistochemistry (×20). The right side reports Congo 
red stain analysed under polarized light (×20). Histological analysis revealed the presence of abnormal protein deposition in the interstitium, producing 
slight green birefringence thin filaments in polarized light.
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