ORIGINAL ARTICLE ISSN 1738-5520

Korean Circulation J 2006,36:465-471 (© 2006, The Korean Society of Circulation

el
[ 1 5 o =1 o ==1 =] 2~1 1

A . T3 -5 g 284
[e) 1 =1 3 1 5 2~ =1 o2

ASAA - A - FHE - TR oS

Echocardiographic Characteristics Related to Chronic Iron Overload

in Patient with Aplastic Anemia
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ABSTRACT

Background and Objectives - In patients with aplastic anemia, chronic iron overload due to multiple blood trans-
fusions, leads to secondary hemochromatosis. Cardiac involvement in hemochromatosis is the leading cause of death.
The goal of this study was to find the echocardiographic characteristics of patients with aplastic anemia and chronic
iron overload. Subjects and Methods : Echocardiography was performed on 33 patients with aplastic anemia (age
331210, M : F=14 : 19) and 15 controls (age 348, M : F=6 : 9). The regions of interest on digitalized 2-D
images of the papillary muscle (PM) in the parasternal short-axis view and the interventricular septum (IVS) in
the apical 4-chamber view were analyzed using histograms, which quantified the echoreflectiveness (256 gray scales;
black=0, white=255) of the myocardium. The echocardiographic parameters of each group were compared, in-
cluding wall thickness, chamber dimensions, systolic, diastolic function indexes and echoreflectiveness. The aplastic
anemic patients were divided into two groups (22 with serum ferritin level=2,000 zg/L vs. 11 with<2,000 zg/L)
and then compared. Results : The right ventricular (RV) wall was thicker in the patients than the controls (4.1 %
1.2 mm vs. 2.6 0.5 mm, p<0.01). In the patients, the echoreflectiveness of the PM was typically higher than in
the controls (gray scale, 173.9 £40.9 vs. 80.72 = 34.1, p<0.01), with IVS showing higher reflectivity, but this was
not statistically significant (80.4 % 16.6 vs. 75.2+13.7, p=0.41). Patients with a ferritin level (2,000 zg/L had a
thicker RV wall (4.4+ 1.2 mm vs. 3.31£0.6 mm, p=0.01) and larger left atrium (LA) dimension (38.1% 1.4 mm vs.
32.2+1.9 mm, p=0.02) than those with a ferritin level<2,000 z£g/L. No considerable difference was found between
the echoreflectiveness of each group. Conclusion : The echocardiographic findings, such as high echoreflectiveness
in the PM, RV wall hypertrophy and LA dilation, might be characteristics suggestive of early myocardial changes
due to chronic iron overload as a result of multiple transfusions. (Korean Circulation ] 2006;36:465—471)
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7 717 2492415669, B S 102+106.8 U BpALo] QA A7t 41412 mmE RTO] 2.6+
0.5 mmof| v F-oJ5}A FAE A= YERITHp0.01).
Table 1. Clinical and echocardiographic difference between control A T = FRto A 11.1£2.7 mm=E RFY
and patiens 10,9408 mmu T} 7] Lebtort foiet Aol ¢l
R THp=0.76). 44 %74 F7ke BAzolA 9.5+2.1 mm,

Clinical characteristics
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i + +
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g
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Fig. 1. Measurement of gray scale. A black rectangle inside the papillary muscle shows
region of interest where the echoreflectiveness is quantified by histogram. B! joomed in
image of region of interest. C: gray scales of pixels inside the rectangle, plotted by
histogram; high frequency means many pixels showed same gray scale. M: mean,
SD: standard deviation, p: pixels.
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rg/L oAFR] o] 125420 URE 2,000 pg/L mkel <]
4619 U°] H|s FolstA H2 o= UERgaL(p<0.01),
8 71 717 interval)& 21+13U=E 2,000 #g/L oA &+
©] 2,000 pg/L Wl -] 3319 X} Zgkovt SAA
27 [ORE Alol= §lithp=0.1). Az} 20llAl= 2,000

pg/L opdl o] 9440 4.4+1,2 mmE 2,000 yg/L vl
711 2] 3.3+0.6 mm HT} F-2J5kA] FA2H(p=0.01),
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32,2419 mm Rt} §O5HA F7F = Uch(p=0.02). 1]
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Fig. 2. 2-D images of patients with hemochromatosis. Parasternal short-axis image from patient (A) shows typically increased echoreflectiveness in papil-
lary muscle (arrow) compared with control (B). In apical 4-chamber view, the interventricular septum of patients (C) shows increased focal echoreflec-
tiveness compared with control (D), but not as much as papillary muscle. RV: right ventricle, RA! left atrium, LV left ventricle, LA left atrium.

250 p<001 250 - p<0.01 250 p=0.55
173.96 173.96 180.1 171.1
200 |- 200 |- [ 200 |-
=0.83
150 | 150 |- P 150 |
80.72 p=0.41 80.72 p=0.36
T 80.36
100 - 75.16 8%36 100 - { 75.16 T 100 |- 7632 82T]2
T I T
50| 50| 50|
0 i 0 I 0
PM VS Control Patient PM VS

@ [ Pm Vs [] Control [ Patient @ ‘ []<2.000 [=>2,000

Fig. 3. Comparisons of echoreflectiveness. A: comparison of gray scale in papillary muscle and interventricular septum between control and
patients. B! comparison of gray scale in control and patients between papillary muscle and interventricular septum. C: comparison of gray scale
in papillary muscle and interventricular septum between patients with serum ferritin level >2,000 xg/L and <2,000 pg/L. PM: papillay muscle,

IVS:! interventricular septum.
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Table 2. Comparisons between patient groups with serum ferritin
level >2,000 rg/L and <2,000 zg/L

Ferritin level (1g/L)

<2,000 >2,000

Clinical characteristics
N 11 22
Age 31£9 34+10 032
Gender M : F) 6:5 13:9
Hemoglobin (mg/dL) 71+t1.9 64*t14 0.28
Ferritin (xg/L) 1164.5t670.2
Transferrin Sat. (%) 74126.2 87t8.9 0.16
Transfusion interval (day) 3320 2113 0.1
Transfusion amount (U) 46+19 125120 <0.01

Echocardiographic parameter

IVS thickness (mm) 99+2.6 93+1.6 040
LVPW thickness (mm) 11.9£3.3 10.8+2.2 0.25
RV thickness (mm) 3310.6 44+12 0.01
Fractional shortening (%) 39.8£5.1 348+6.4 0.05
LA dimension (mm) 32.2+1.9 38114 0.02
LV Tei index 0.29£0.09 0.3£0.07 0.62
Ejection fration (%) 58.814.6 56.3+8.5 0.37
E/A 1.671+0.4 1.68+0.6 0.97

208.5%t40.2 207.8*£30.1 0.96

Deceleration time (msec)
Gray level

180.1£34.4 171.1£44.2 0.55

76.31+16.2 82.1£16.8 0.36

2285+11.1 2314*77 047

N: number, [VS: interventricular septum, LVPW: left ventricular pos-
terior wall, RV right ventricle, LA: left atrium, LV: left ventricle, E:
early diastolic mitral inflow velocity, A late diastolic mitral inflow
velocity

Papillary muscle
Interventicular septum

Pericardium
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