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Table 1. Clinical and Histologic Characteristics of Patients with Cardiac Amyloidosis Showing Delayed Enhancement on CMR

Patient number Mean (range) 1 2 3 4 5 6 7 8 9
Age (yrs) 60 + 12.9 78 77 53 51 46 47 61 67 74
(46-78)

Sex F F F M M F F M M
Amyloid types AL AL AL AL TTR TTR AL AL AL
k to A ratio 0.21 £ 0.24 0.11 0.03 0.07 0.69 * * 0.16 0.2 *
(AL type) (0.03-0.69)

BNP level 962 + 650 2015 674 623 354 * * 1530 576 *
(pg/ml)’ (354-2015)

Biopsy organ none fat' EM EM EM EM EM EM BM

* Not measured
¥ Cut-off value of BNP : 100 pg/ml
' Abdominal fat was sampled to histopathologic study

CMR, cardiac magnetic resonance; DE, delayed enhancement; BSA, body surface area; BNP, brain natriuretic peptide; AL, amyloid light
chain; TTR, transthyretin; ECG, electrocardiogram; EM, endomyocardium; BM, bone marrow

34



R E %40}9;{1:} 1, 3). # % ALY S ofde AT AEY7E SAs AT AYFT 4 A= Ad
ojE AL RE 2 mm oA H|EE FuGt 29FFE =Y 49 PSIR FAOIAN M FAL RES S5 1
2 o FHoz Brietet, FrbA oz HduikEa ot Stich ANEE o dddsg=n L Ao A of 8
4 £ A28 Whslslct SIS 2] A, U DT AL ol A
kel R g4olA 22t 54

*POIW ’7%? g A A

Cé
P

'Y .
2. THE3]
Fig. 1. Phase-sensitive inversion recovery sequence images showing subendocardial circumferential enhancement pattern in 79-year-
old female with cardiac amyloidosis.
Four-chamber (a) and short-axis views (b) show global subendocardial circumferential enhancement of left ventricular wall
(arrowheads) in a nonvascular distribution. Diffuse enhancement of interartrial septum and both atria was noted (arrows). Of note,

diffuse epicardial strong enhancement was associated (white arrows). Ratio of atrial septum to left atrial cavity signal was 1.02 and
ratio of epicardial fat signal to left atrial cavity signal was 1.06.
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Fig. 2. Phase-sensitive inversion recovery sequence images showing diffuse transmural enhancement pattern in 51-year-old male with
cardiac amyloidosis.

Four-chamber view (a) shows diffuse transmural enhancement of left ventricular wall in a nonvascular distribution. Interatrial septum
(arrow) and right atrial wall (arrowheads) were thickened with enhancement. Short-axis view (b) shows diffuse enhancement and dark
blood pool commonly seen in cardiac amyloidosis. Ratio of atrial septum to left atrial cavity signal and ratio of epicardial fat signal to
left atrial cavity signal was 1.18 and 1.26, respectively.
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Table 2. Left Ventricular Enhancement Pattern and Distribution in Patients with Cardiac Amyloidosis

Patient number 1 2 3 4 5 6 7 8

Left ventricular enhancement pattern
~ Subendocardial circumferential - present presemt present  present
~ Diffwetransmural  present present present | present
© Number ofinvolved segments - 1% 13 6 17 17 15 15 15
Involved chamber
 Leftatrom present present present present  present present
 Rightatiom - present present present present present  present present
 Leftventridle - present present present present present present present present
 Rightventridle present present present present present present  present

a
Fig. 3. Phase-sensitive inversion recovery sequence images showing subendocardial infarction in 57-year-old male with ischemic heart
disease.

Four-chamber (a) and short axis views (b) show subendocardial delayed enhancement in apical anterior, septal and inferior wall of left
myocardium, indicating subendocardial infarction in the territory of right coronary and left anterior descending arteries (arrowheads).
Blood signal was increased and interatrial septum (arrows) was relatively dark. Ratio of atrial septum to left atrial cavity signal and ratio
of epicardial fat signal to left atrial cavity signal was 0.91 and 0.92, respectively.
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Table 3. Comparison of Patients with Cardiac Amyloidosis Versus Ischemic Heart Disease
Variables Cardiac amyloidosis (n = 8) Ischemic heart disease (n =16) p value
Atrial septum thickness 825 +3.14 4.76 + 2.06 0.02
* Ratio of atrial septum to left atrial cavity signal 12+012  084+005 | 0.0002
" Ratio of epicardial fat signal to left atrial cavity signal 12+£014 091008 1 0.0006
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Delayed Enhancement Magnetic Resonance Imaging
Findings in Cardiac Amyloidosis

Jin Hwa Song, Eun-Ah Park, Whal Lee, Jin Wook Chung, Jae Hyung Park
Department of Radiology, Seoul National University Hospital

Purpose : To evaluate late gadolinium enhancement (LGE) pattern of left ventricular (LV) myocardium and pres-
ence or absence of LGE in other regions of the heart on cardiac magnetic resonance (CMR) imaging in patients
diagnosed with cardiac amyloidosis.

Materials and Methods: From 2009 to 2011, 9 patients who were suspected cardiac amyloidosis underwent
CMR. We retrospectively analyzed the presence or absence of LGE and enhancement pattern in LV myocardium,
and the presence or absence of LGE in other chambers as well. Also we measured interatrial septal thickness (IST),
relative signal intensities of atrial septum and epicardial fat over the left atrial (LA) cavity on delayed enhanced
images. MRl parameters in these patients were compared to those of control group of patients with ischemic
heart disease by Wilcoxon rank sum test.

Results: Of nine patients, LGE were found in 8; subendocardial circumferential pattern in 4 and diffuse pattern in
4. LGE in right ventricle was observed in 7. IST was significantly increased in patients with cardiac amyloidosis (P =
0.02). Ratio of atrial septum to LA cavity and ratio of epicardial fat to LA cavity showed a significant difference (P =
0.0002 and P = 0.0006, respectively).

Conclusion: In LGE CMR, subendocardial or diffuse enhancement pattern is a typical finding for patients with car-
diac amyloidosis. Atrial septum and epicardial fat show relatively increased signal intensities over LA blood cavity.
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