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INTRODUCTION

Cardiac amyloidosis is an infiltrative cardiomyopathy in 
which amyloid protein is deposited throughout the myocar-
dium. It is increasingly recognized as a cause of heart failure 
with preserved ejection fraction in the elderly. Presenting 
symptoms include exercise intolerance, fatigue, angina, 
breathlessness and syncope or pre-syncope.1 Atrial fibrilla-
tion is the most common early arrhythmia, with ventricular 
fibrillation occurring later in the course of the disease.1 

This case presents a 79-year-old man with multiple 
myeloma and non-ischemic cardiomyopathy whose diag-
nostic tests failed to illustrate the typical findings seen in 
cardiac amyloidosis, although extensive cardiac amyloid 
deposition was seen at autopsy. This case highlights the 
need to pursue myocardial biopsy as the gold standard test if 
clinical suspicion is high. 

CASE PRESENTATION

A 79-year-old man presented to the hospital after one day 
of fever, nausea and vomiting. History included non-isch-
emic cardiomyopathy with an ejection fraction (EF) of 35%, 
smoldering multiple myeloma diagnosed by bone marrow 
biopsy in 2014 with evidence of focal amyloid deposition, 
and cholangiocarcinoma status-post roux-en-y and hepa-
to-jejunostomy with stenting in 2013. He had diabetes, 
hyperlipidemia, and anxiety. After the diagnosis of smolder-
ing myeloma, he was lost to follow-up, so no treatment was 
initiated. Medications included aspirin, atorvastatin, met-
formin, metoprolol, lisinopril, mirtazapine and venlafaxine. 
He had a 20 pack-year smoking history and drank alcohol 
occasionally. His family history was significant for multiple 
myeloma in his sister. 

Nine months earlier he was hospitalized for new onset 
heart failure. EKG was normal and echocardiogram demon-
strated an EF of 35%. Cardiac catheterization showed min-
imal coronary artery disease. Clinical concern for cardiac 
amyloidosis, given his history of smoldering myeloma and 
bone marrow amyloid, prompted cardiac MRI. MRI demon-
strated features concerning for myocarditis without evidence 

Figure 1. Cardiac MRI of the patient. Horizontal long axis (a) and mid-ven-

tricle short axis (b) end-diastolic views were taken from “bright-blood” 

cine loops. The left atrium (LA) is mildly dilated. There is no left ventric-

ular (LV) thickening. Images (c) and (d) are corresponding post-contrast 

views. Normal myocardium appears black and abnormal myocardium, 

bright (enhancement). The proximal interventricular septum has a small 

linear focus of enhancement (arrow). Questionable enhancement is seen 

in the LA posterior and subendocardial LV free walls (arrowheads). These 

imaging findings are not typical of cardiac amyloidosis. RV: right ventricle.

of cardiac amyloid (Figures 1&2). Hospitalization was com-
plicated by multiple episodes of monomorphic ventricular 
tachycardia. He was started on lisinopril and metoprolol and 
discharged with the diagnosis of heart failure secondary to 
myocarditis of unknown etiology.

At his current presentation, his temperature was 101.2F, 
with a blood pressure of 122/74 mmHg, a regular heart rate 
of 100 bpm, and a respiratory rate of 20 breaths per min-
ute with an oxygen saturation of 97% on room air. His 
exam was notable for diffuse abdominal tenderness. EKG 
showed normal sinus rhythm, normal voltage, and QTc pro-
longation of 514. Computed tomography of the abdomen 
showed new hypodense lesions within the right hepatic lobe 
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with intrahepatic biliary ductal dilatation, concerning for 
micro-abscesses. He had a white blood cell count 12.1 x 10^9 
cells/L, elevated alkaline phosphatase (223 IU/L, upper limit 
of normal is 104 IU/L), and elevated troponin (0.21 ng/mL, 
upper limit of normal is 0.06 ng/mL). He was admitted for 
ascending cholangitis complicated by liver micro-abscesses 
and started on piperacillin-tazobactam and vancomycin. 
Blood cultures returned positive for Enterococcus faecalis, 
prompting a switch to linezolid and gentamicin. His course 
was complicated by multiple episodes of polymorphic ven-
tricular tachycardia (PMVT), in the absence of profound 
electrolyte abnormalities, ischemia or acidosis, requiring 
direct current cardioversion and amiodarone. The refractory 
PMVT episodes raised concern for recurrent myocarditis or 
progressive cardiomyopathy. His family decided to focus on 
comfort measures and hours later, the patient expired from 
a ventricular arrhythmia. Autopsy revealed plasma cell 
myeloma and systemic AL (light chain) amyloidosis with 

extensive deposition in the cardiovascular, gastrointestinal, 
respiratory, and genitourinary systems, and involvement of 
skin and bone marrow.  

DISCUSSION
Three types of amyloid are responsible for the majority of 
cardiac involvement. They include (1) light chain (AL) amy-
loidosis (2) senile systemic amyloidosis (SSA) and (3) the 
hereditary forms. While AL amyloidosis occurs in isolation, 
10% of patients with multiple myeloma develop systemic AL 
amyloid.2 Clinical evidence of cardiac involvement occurs 
in up to 50% of patients with AL amyloidosis.2 The classic 
electrocardiogram finding is low voltage.3 Low QRS voltages 
(all limb leads <5 mm in height) with poor R-wave progres-
sion in the chest leads occur in up to 50% of patients with 
cardiac AL amyloidosis. Characteristic echocardiographic 
features include a thickened interventricular wall, diastolic 
dysfunction and preserved EF.2 EKG and echocardiogram 
have poor sensitivity to detect cardiac amyloidosis, so car-
diac MRI is emerging as the preferred diagnostic modality.4 
Cardiac MRI has excellent spatial resolution for tissue char-
acterization with an 80% sensitivity for detecting infiltrative 
cardiomyopathy.4,1 MRI in cardiac AL amyloidosis usually 
demonstrates global and subendocardial late gadolinium 
enhancement of the myocardium due to increased interstitial 
cardiac volume as amyloid replaces normal myocardium.3 

Despite extensive amyloid deposition throughout the 
myocardium and cardiac conduction system, our patient did 
not demonstrate characteristic electrocardiographic, echo-
cardiographic, or cardiac MRI findings (Figures 1&2), high-
lighting the importance of endomyocardial biopsy. Biopsy 
remains the gold standard for diagnosis, and shows amyloid 
deposits (Figure 3).3

AL amyloidosis management involves both slowing pro-
tein production and deposition, and preventing complica-
tions including cardiac arrhythmias and decompensated 
heart failure. AL amyloidosis results from extracellular 
deposition of monoclonal immunoglobulin light chains 
secreted by a plasma cell clone. Most patients have an iso-
lated monoclonal gammopathy or smoldering myeloma.5 
Treatment goal is to suppress the plasma cell dyscrasia, thus 
reducing the production of immunoglobulin light chains 
and minimizing end-organ damage.6 Combination therapy 
with bortezomib, melphalan and dexamethasone provokes 
a rapid response in most patients with AL amyloidosis and 
is preferred for cardiac amyloidosis patients needing prompt 
reduction of pathogenic light chain.7  Further regimen selec-
tion is dependent upon extent of organ involvement and 
potential toxicities.6 

Cardiac involvement, manifested as diastolic heart failure, 
left ventricular hypertrophy and ventricular arrhythmias, is 
the main determinant of prognosis in AL amyloidosis. Elec-
trophysiology studies suggest the His-Purknjee system is 
the most affected part of the conduction system in patients, 

Figure 3. Congo red stain of interventricular myocardium shows scattered 

plasma cells with extensive salmon pink colored amorphous deposits in 

the interstitium and small arteries (left), also present in both atria and 

ventricles. These deposits demonstrate apple green birefringence under 

polarized light, consistent with amyloid deposition (right).

Figure 2. Cardiac MR images of another patient with biopsy proven  

cardiac amyloidosis. Image on left is a mid-ventricle short axis end-dia-

stolic view from a bright-blood cine loop. Note the left ventricular (LV) 

thickening, worst inferiorly (arrowheads). A small pericardial effusion is 

also present (arrows). Image on right is a corresponding post-contrast 

view. There is no normal (black) myocardium; instead the myocardium 

is heterogeneously gray. These findings are virtually pathognomonic for 

cardiac amyloidosis.
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causing QTc prolongations and ventricular arrhythmias.3 
Cardioverter-defibrillator (ICD) implantation in cardiac AL 
amyloidosis can prolong survival with a good quality of life, 
and may be appropriate in some settings.8  Although data on 
the efficacy of antiarrhythmic medications in AL amyloidosis 
is lacking, amiodarone is widely used and has shown benefit.6  
In patients with AL amyloidosis with limited extra-cardiac 
involvement and systemic disease control, cardiac transplan-
tation is an evolving therapeutic option that may decrease 
mortality and reduce complications including heart failure 
and arrhythmia.9 The prognosis of systemic AL amyloidosis 
with dominant cardiac involvement is generally very poor. 
However, timely and tailored chemotherapy along with 
ICD implantation, antiarrhythmic therapy or cardiac trans-
plantation can improve survival and decrease morbidity.8
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