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Abstract
Cardiac amyloidosis is a disease process of abnormal amyloid fibril deposition in cardiac muscle that can be diagnosed 

by specific electrocardiographic and echocardiographic findings. We present the case of a patient with a history of cardiac 
amyloidosis who presented to the emergency department (ED) with shortness of breath, and was diagnosed with a large peri-
cardial effusion by ultrasonography. The patient’s myocardium exhibited a granular, “sparkling” appearance with increased 
echogenicity, typical for cardiac amyloidosis.  We discuss the bedside ultrasound findings characteristic of this infiltrative 
cardiomyopathy, and how they influenced the ED management and treatment plan for this patient.
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Introduction

Amyloidosis is a disease process defined by the 
clinically significant deposition of abnormal insoluble 
amyloid fibrils within tissues such as cardiac muscle.  
Although there are currently no non-invasive tests that 
can diagnose cardiac amyloidosis, characteristic electro-
cardiographic and echocardiographic findings are highly 
suggestive of the disease [1].  Amyloidosis is classified 
based on the protein that makes up the majority of the de-
posits. Senile systemic amyloidosis is a variant in which 
transthyretin is deposited in the heart and presents as a 
slowly progressive infiltrative cardiomyopathy.  This 
particular variant is predominantly found in individuals 
over 60 years of age. 

Cardiac amyloidosis leads to a restrictive cardiomyo-
pathy that is evidenced by slow ventricular filling, and 
abnormal heart muscle relaxation [2]. Patients with this 
disease typically have significant diastolic dysfunction 
accompanied by signs of right-sided heart failure. The 
ventricular and septal walls become markedly thickened 
and increasingly non-compliant, a hallmark of the dis-
ease on echocardiography [3]. The autopsy report of a 
patient with cardiac amyloidosis reveals pronounced 
thickening of the myocardial walls [4]. 

Case report

A 67-year-old female presented with one day of acute 
onset shortness of breath, a syncopal episode, and declin-
ing mental status. The patient had a past medical history 
significant for diabetes, hypertension, atrial fibrillation, 
congestive heart failure, and a recent diagnosis of senile 
systemic amyloidosis. The patient stated that the only 
symptoms of the amyloidosis she had previously expe-
rienced were pain and parasthesias from peripheral neu-
ropathy. Increasing amounts of oxygen delivered to the 
patient by her home oxygen system provided minimal 
improvement in her symptoms.
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In the resuscitation room, the patient was only able to 
speak in one-word sentences. Her oxygen saturation was 
84% on a 100% non-rebreather mask. Other vital signs 
included a blood pressure of 112/92 mmHg, a heart rate 
of 122 beats/min, and a respiratory rate of 35 breaths/min. 
On physical examination, the patient’s heart rhythm was 
irregularly irregular, and there was evidence of jugular 
venous distension. The breath sounds were diminished 
bilaterally, and the patient was using accessory muscles 
to breathe. The patient had bilateral 4+ symmetric pitting 
edema of her lower extremities and anasarca.  

The emergency physician initially suspected acute 
pulmonary edema. As a result, the patient was immedi-
ately given 3 sub-lingual nitroglycerin tablets. The pa-
tient was also placed on bi-level positive airway pressure 
BiPAP and given 40 mg of intravenous furosemide. An 
electrocardiogram (ECG) demonstrated atrial fibrillation 
with a rapid ventricular response rate of 144 beats/min, 
low voltage QRS complexes and a non-specific intra-
ventricular conduction delay (fig 1). The patient was giv-
en 10 mg of diltiazem intravenously, with a subsequent 

Fig 1. Electrocardiogram demonstrating atrial fibrillation with 
a rapid ventricular response, low voltage QRS complexes and a 
non-specific intra-ventricular conduction delay

Fig 2. Subxiphoid view of the heart demonstrating 
thickened ventricular walls and intraventricular septum 
(arrow) and a large pericardial effusion (arrowheads)

Fig 3. Para-sternal long axis view of the heart dem-
onstrating a thickened left ventricular wall (arrow) 
and a pericardial effusion (arrowheads)

Fig 4. Para-sternal short axis view of the heart dem-
onstrating a thickened left ventricular wall (arrow) 
and a pericardial effusion (arrowheads)

improvement in her heart rate to 99 beats/min.  Clini-
cian performed ultrasound imaging was obtained using 
a SonoSite M-Turbo ultrasound machine (Bothell, WA) 
with a 5-1 MHz phased array transducer placed in the 
sub-xiphoid (fig 2), parasternal long axis (fig 3) and par-
asternal short axis (fig 4) locations. The emergency phy-
sician visualized right and left ventricular hypertrophy 
with poor left ventricular systolic function, and a large 
pericardial effusion. The myocardium demonstrated a 
granular appearance. There was no right ventricular di-
astolic collapse. As the patient remained normotensive 
in the emergency department and expressed significant 
improvement in her respiratory symptoms after she was 
placed on BiPAP, an emergency pericardiocentesis was 
deferred. A portable anterior-posterior chest radiograph 
subsequently demonstrated nearly complete opacifica-
tion of the left hemi-thorax (fig 5). 

A cardiology consultation was obtained, and admis-
sion to the cardiac intensive care unit, along with aggres-
sive diuresis was recommended. Computerized tomog-
raphy of the chest was later performed to evaluate for a 
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pulmonary embolism. The findings of this study includ-
ed: a large pericardial effusion, cardiomegaly, a left pleu-
ral effusion and consolidation of the middle and lower 
lobes of the left lung (fig 6). The patient was admitted to 
the cardiac care unit for diuresis and close monitoring. 
She was eventually discharged with home hospice care.  

Discussion

We present the case of a patient with decompensated 
heart failure due to a restrictive cardiomyopathy from 
cardiac amyloidosis. The characteristic ultrasonographic 
finding of amyloidosis is a granular, “sparkling” myo-
cardial appearance with increased echogenicity [1,5-8].  
Patients typically have concentric bi-ventricular wall 
thickening with non dilated ventricles [9]. The thickened 
ventricular walls, in the absence of a history of hyperten-
sion, are suggestive of an infiltrative disease. The physi-
cian may also note thickening of the mitral valve leaflets 
if they are infiltrated with amyloid [4,10].  Some patients 

may have bilateral atrial dilation but this is not specific to 
amyloidosis [4-5,10]. Commonly the atrial septum will 
become thickened as well [9].  

Diastolic dysfunction is the hallmark of the disease 
process, but as in this case, systolic dysfunction can be 
present in the more severe stages of amyloidosis [1,5,10].  
In a study by Sigueira-Filho et al it was found that twenty-
eight patients with cardiac amyloidosis all presented with 
symptoms of congestive heart failure. Furthermore, 58% 
of patients were noted to have a pericardial effusion [4].  

Notably, in many cases of amyloidosis, the thickening of 
the ventricular walls prevents diastolic collapse despite el-
evated intra-pericardial pressures, avoiding clinical signs 
of tamponade and averting the need for pericardiocentesis.

The ECG in patients with cardiac amyloidosis may 
demonstrate a low-voltage or a pseudo-infarct pattern (no 
corresponding wall motion abnormalities actually seen 
on ultrasound) [1,11]. Atrial fibrillation and atrial flutter 
are also commonly noted, as in this patient’s case [11]. 
Increased left ventricular mass in the absence of high 
ECG voltages is also suggestive of an infiltrative disease 
such as amyloidosis [1].  Rahman et al  found that a com-
bination of low voltage on ECG with a measured intra-
ventricular septal thickness of >1.98 cm on ultrasonog-
raphy could make the diagnosis of amyloidosis with a 
sensitivity of 72% and a specificity of 91% [5].

This patient had clinician performed ultrasonograph-
ic findings of ventricular wall thickening with granular, 
“sparkling” myocardium, a poor ejection fraction and a 
large pericardial effusion, all findings in severe cardiac 
amyloidosis.  The emergency physician was able to im-
plement cardiac ultrasonography to initiate appropriate 
therapy, guide management and obtain specialist consul-
tation in a timely manner.   

In conclusion, findings consistent with cardiac amy-
loidosis are recognizable by the emergency physician 
despite the rarity of this pathology and may assist in the 
care of the patient.  
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