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1. Summary
Cardiac amyloidosis is a progressive cardiomyopathy that results 
from the accumulation of disrupted endogenous proteins in the 
heart in the form of amyloid fibrils. Diagnosing cardiac amyloi-
dosis is a difficult process for clinicians and requires suspicion 
first. AL type cardiac amyloidosis is the most fatal type compared 
to other types of cardiac amyloidosis. Therefore even if it is as-
ymptomatic, it is necessary to be skeptical in terms of cardiac in-
volvement in every patient with AL type amyloidosis. In this case 
report, a 55-year-old female patient was admitted to our hospital to 
be investigated for multiple myeloma after being diagnosed with 
primary amyloidosis in an other center. As a result of the examina-
tions, our patient was diagnosed with multiple myeloma. We sus-
pected cardiac amyloidosis in our patient, for whom we performed 
routine strain Echocardiography (ECHO) before chemotherapy. 
We diagnosed cardiac amyloidosis with cardiac Magnetic Reso-
nance İmaging (MRI).

2. Introduction
In amyloidosis, misfolded protein (amyloid) deposits in the cardiac 
interstitium, interrupt the normal myocardial contractile units and 
causes restriction. Most commonly, the misfolded protein is either 
immunoglobulin light chain (AL type) or transthyretin (TTR type) 
[1]. Cardiac Amyloidosis (CA) can be qualified as primary (AL 
type), secondary (reactive, AA type), hereditary, senile system-

ic or isolated atrial amyloidosis [2]. Cardiac involvement in AL 
type amyloidosis is the most important parameter of prognosis, so 
many studies have focused on the mechanism of cardiac dysfunc-
tion [3]. Although the cardiac dysfunction mechanism cannot yet 
be fully explained, it has been shown that mortality in advanced 
stages of AL-type CA is quite high and reveals the importance of 
early diagnosis. In this report, we will discuss a case of CA that 
we caught during the asymptomatic period in a patient with prior 
diagnoses of primary amyloidosis and hypertension.

3. Case Presentation
The patient with the diagnosis of hypertension and primary am-
yloidosis applied to our hospital to be investigated for multiple 
myeloma. The patient had a complaint of low back pain on initial 
presentation. In the physical examination, the liver was palpated 2 
cm in the right subcostal area. The patient had no other abnormal 
findings. In laboratory investigation, complete blood count was 
normal, albumin 2.55 g/dl, globulin 5.05 g/dl, total protein 7.60 g/
dl, blood kappa/lambda ratio 2.78, IgA 696 mg/dl, IgG 2640 mg/dl, 
IgM 271 mg/dl, free lambda light chain 40.7 mg/dl, and free kappa 
light chain was 113 mg/dl. The patient's lumbar spinal Computed 
Tomography (CT) revealed multiple bone lesions, collapse frac-
ture in T11 vertebral corpus which resulted in 80% loss of height 
and narrowing of the spinal canal at this level, and stenosis in both 
lateral recesses and neural foramens. The patient was examined 
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with bone marrow and liver biopsy to investigate the etiology of 
hepatomegaly and hematologic disease. Bone marrow pathology 
revealed increased megakaryocytes, normocellular bone marrow, 
and amorphous eosinophilic substance accumulation. In the im-
munohistochemical study, 10% of cells were stained with CD138, 
and kappa staining was observed. Staining was detected in up to 
10% of cells interspersed with CD20 and CD3 into the marrow 
distance. Cyclin D1 was negative. Amyloid accumulation was de-
tected in the vessel walls. In the histopathological examination of 
the liver biopsy, Congo red positive diffuse amyloid accumulation 
in liver tissue polytypic staining with kappa and lambda were ob-
served (Figure 1). The patient was diagnosed with multiple myelo-
ma because of the increase in the globulin fraction, the increase in 
light chain concentrations, lytic lesions in the bone tissue, kappa / 
lambda ratio of 2.78 and the presence of 10% plasma cells in the 
bone marrow. Cyclophosphamide and dexamethasone chemother-
apy (CTx) was planned for the patient. The Department of Cardi-
ology was consulted for approval before CTx. In the laboratory 

analysis of the patient, BNP and Troponin-I were 223.2 pg/mL and 
16.3 ng/ml, respectively. Electro Cardio Graphy (ECG) examina-
tion of the patient was evaluated as sinus rhythm and no patholog-
ical finding was detected. The patient had a history of a coronary 
angiography procedure one year ago which had revealed normal 
coronary arteries. The strain Echocardiography (ECHO) imaging 
revealed reduced strain in the left ventricle in which the apical re-
gion was spared (Figure 3). The ejection fraction was 60% and left 
ventricular systolic function was normal. Cardiac Magnetic Res-
onance Imaging (CMRI) was performed because ECHO findings 
suggested CA. The patient's cardiac MRI revealed normal myocar-
dial thickness, subendocardial diffuse contrast enhancement in the 
anterior lateral and inferolateral wall of the left ventricle (Figure 
2). Since the patient did not have systolic or diastolic dysfunction, 
rhythm disturbances, and clinical symptoms at this stage, the pa-
tient was not scheduled for treatment and followed up closely. The 
patient was cleared by the Cardiology Department CTx and the 
patient's treatment was started.

Figure 1: H&E staining, 40x. Pathological image of the patient's liver needle biopsy. Accumulation of dense, amorphous and eosinophilic material in 
the hepatic artery wall. Inset shows the Congo red staining (A, B)

Figure 2: Diffuse subendocardial diffuse enhancement images, prominent in the left ventricular anterior lateral and inferolateral walls on cardiac MRI 
(A, B)
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Figure 3: Strain echocardiography image supporting cardiac amyloidosis 
in the inferolateral wall, evident in the anterolateral and septal wall, with 
the apex area preserved.

4. Discussion
CA is progressive cardiomyopathy that occurs as a result of the 
accumulation of disrupted endogenous proteins in the form of am-
yloid fibrils in the heart and mostly together with the kidney, liver, 
gastrointestinal system, and soft tissue involvements. Symptoms 
and signs of cardiac amyloidosis include arrhythmias due to con-
duction defects and congestive heart failure [4]. Approximately 
50-70% of patients with AL type systemic amyloid have cardiac 
involvement [5].  The prognosis is poor in AL amyloidosis with 
cardiac involvement, and the mean survival in immunoglobulin 
light chain CA is reported to be around 6 months [2]. It has been 
shown that prognosis can be significantly improved with early di-
agnosis and treatment. However, studies show that early diagnosis 
of CA is a diagnostic challenge. Until a patient diagnosed with 
CA, more than one clinician needs to see it, which can take up to 
1 year [6]. 

CA can be diagnosed with a noninvasive approach using advanced 
imaging techniques. ECHO is a useful method for diagnosis, fol-
low-up, and estimating prognosis in patients with CA [4]. In our 
case, although we did not have any pathological findings in trans-
thoracic ECHO, we tested basal deformation in which the apex 
was preserved in strain ECHO imaging. We detected a longitudinal 
strain ratio of > 2.1 in the septum basal and apical region, which 
allowed us to exclude fabry disease and hypertension-induced hy-
pertrophy. In addition, the preservation of the apical region allows 
it to distinguish CA from left ventricular hypertrophy due to aortic 
stenosis and hypertrophic cardiomyopathy [5]. Vogelsberg et al. 
reported that CMRI sensitivity is 80% and specificity is 94% for 
the diagnosis of CA [7].  As a result of the CMRI applied to the 
patient, we detected subendocardial diffuse contrast enhancement 
similar to the areas we found on strain ECHO. We did not perform 

cardiac tissue biopsy in our patient due to the high risk of compli-
cations. We diagnosed our patient with CA in the asymptomatic 
period. Because the patient was diagnosed with multiple myeloma, 
we evaluated it as AL-type CA.

The overall goal of treatment in AL-type CA is to normalize free 
light chain concentrations and eradicate the monoclonal parapro-
teins from the blood and urine [8]. In previous studies, it was ob-
served that patients have a clinically positive response, although 
there was no improvement in the ECHO parameters measured af-
ter the treatment of primary disease in AL type cardiac amyloidosis 
[2]. Since our patient was asymptomatic, there was no conduction 
defect in his ECG rhythm, the LV systolic functions were within 
normal limits on ECHO imaging, and there was no diastolic dys-
function, we did not give any treatment to our patient at this stage. 
Our patient, who received the current multiple myeloma treatment, 
was closely followed up by the Department of Cardiology. 

AL-type CA has a higher mortality rate compared to other CA 
types. In AL-type CA, which usually occurs secondary to hemato-
logical diseases such as multiple myeloma, non-Hodgkin lympho-
ma, and monoclonal gammopathy of unknown significance, the 
mean survival is 6 months after heart failure develops [5]. As a 
result, this reveals the importance of early diagnosis and treatment. 
This case shows that it is possible to diagnose CA in the asymp-
tomatic period. When the diseases causing AL-type amyloid accu-
mulation are diagnosed, strain ECHO imaging in terms of cardiac 
amyloidosis in the earlier period can be included in routine clinical 
recommendations. 
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