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Todine-123-metaiodobenzylguanidine Myocardial Scintigraphy in Patients with
Dilated Cardiomyopathy : Correlation Between Myocardial MIBG Uptake
and Echocardiographic Parameters
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Background : The prognosis of patients with dilated cardiomyopathy remains poor. Doppler
echocardiography and cardiac iodine-123-metaiodobenzylguanidine(MIBG) myocardial scintig-
raphy are useful non-invasive diagnostic modalities to assess the prognosis in these patients.
However, the relationship between myocardial MIBG uptake and Doppler echocardiographic
variables was not well investigated. We analyzed the cardiac MIBG imaging in 40 patients with
dilated cardiomyopathy and assessed the correlation between the echocardiographic parameters
and myocardial MIBG uptake. MIBG uptake(DHM), assessed as the heart/mediastinum ratio
measured on anterior view image obtained 4 hours after injection, was compared with M-mode
(left ventricular end-diastolic dimension, left ventricular ejection fraction) and Doppler paramet-
ers.

Results : 1) Early and delayed MIBG uptake of heart were significantly lower in patient
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group compared with normal control subjects. There were no significant differences in lung
and mediastinum uptake of MIBG between the two groups.

2) Early and delayed MIBG uptake ratios of the heart to lung and heart to mediastinum
were significantly lower in patient group compared with those of normal control subjects.

3) DHM was significantly lower in patients with NYHA functional class 3, 4 than those with
NYHA functional class 1, 2 in patient group. There was, however, no significant difference of
DHM in patient group divided by the degree of mitral regurgitation and left ventricular

diastolic filling pattern,

4) There were no significant correlations between DHM and other prognostic factors(left
ventricular end-diastolic dimension, left ventricular ejection fraction, peak velocity of early
diastolic filling(E velocity), deceleration time of E wave, cardiac output, pulmonary capillary
wedge pressure, left ventricular end-diastolic pressure and 24hr urine norepinephrine).

Conclusion : Iodine-123-MIBG scan is a useful noninvasive imaging modality in the asses-
sment of cardiac sympathetic neuronal integrity in patients with dilated cardiomyopathy. There
were no significant correlations between cardiac MIBG uptake and other prognostic factors.
The cardiac MIBG uptake probably can be utilized as an independent prognostic factor, hence
it would be suggested that a large prospective clinical study is needed to consolidate these

findings.

KEY WORDS : Iodine-123-Metaiodobenzylguanidine - Dilated cardiomyopathy.
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Fig. 1. Chemical structures of norepinephrine, guanethi-
dine, and MIBG.
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(deceleration time, DT), 584 °]€7](isovolumic
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F%7] 59 time velocity integral(TVI)S 43}
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2. lodine-123-Metaiodobenzylguanidine
(MIBG) 2ZH
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ROI(region of interest)2 A A3tz &% A4 (activ-
ity count) & & ¥ ROIY HHOZ o] B &5
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HZo 2 g} /1A AR gl 7 S =7t
& FEol YeW 1 BE9 M 45 AA FHE
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Fig. 2. Pulsed wave Doppler echocardiography of transmitral inflow pattern. Note the two distinctive patterns of di-
astolic abnormality : relaxation abnormality(prolongation of deceleration time of E wave and reversed E/A ra-
tion) and restrictive hemodynamic(shortened deceleration time of E wave and increased E /A ratio).
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AXEAT 2 viewd MIBGAZA-E 40% B¢t acqu-
isitiona}th. MIBGAZAL A 23 AAL A% 2F
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Fig. 3. Anterior planar image of iodine-123-MIBG scin-
tigraphy. Regions of interest were drawn over the
mediastinum(M), the lung(l) and the heart(H).
Mean counts per pixel in each of the areas were
obtained, and heart to mediastinal activity ratios
were calculated.

3. YAMEB MAZ=HZ(Radionuclide vent-

riculography, RVG)

EE BAEL 24T FAAH 78ES 33
&7] $48t9d ECG gated RVGE A3ttt Pyro-
phosphate 1mg& FAMF 308 Tc-99m-pertech-
nate 20 mCi(70 MBq)& AFA ™| FAEIAT 1,
000K count®ll4l anteroposterior, left anterior obli-
que(LAO) ¥ lateral viewZ 4t R-R 73L& 24
frame22 E¥som UM FELE 449
LAO viewdl|A] region of interest(RODE 3o
FAAYSFL Seto 2 AMH o2 BA3IQTH

Fig. 4. B. Short axis view of iodine-123-MIBG SPECT in a
patient with dilated cardiomyopathy. There was a
dilatation of left ventricular cavity with focal defect
of MIBG uptake at inferior wall in both early and
delayed images. Note the increase in defect size at
delayed image compared with early image.

Fig. 4. A. lodine-123-MIBG myocardial scintigraphy of nor-
mal subject. Note the homogenous uptake over the
heart without any focal defect.

Fig. 4. C. Anterior planar image of iodine-123-MIBG scan
in a patient with dilated cardiomyopathy. Diffuse
homogenous defect of MIBG uptake was de-
monstrated in both early and delayed images.
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3ol e A SR% AHR-He] 9ot s
HAAFAol e A7t 144, 1947 2701] 2¢HAl
6, 3etAlo) o] AT FH o] Fube H97t 399
tHTable 1). =&2] AR ZAT AutEde 259+

0.92(1.23~5.03)1/min9 z, -8 ‘:“‘?474"})‘“
STEAEHFF Ed9] Fu¥FHEEE 0.81+0.29(0.27~
1.45)m/sec, Aste} 38 HEEE 052+0.27(0.1~1.
13)m/sec, E/A9] W& 225+2.09, E#9] time
velocity integral(TVI)-2 9.91+3.24(4.84~17.7)
cm, A% TVIE 5.0242.59(1~11.2)cm, E#e] &
F #&A17Hdeceleration time) 164.5+86.9(50~
430)msecsHtt. T84  ol¢7|zH(isovolumic re-
laxation time) 103.8+27.9(45~170)msecsAtHTable
2).

N
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123-MIBG 27 &+A

gAA AaEskRo A MIBG §9f 308 2 44)7H%
Hit MIBG &5A5E 4304 E 105+

79| jodine-

9] plxel 3

Table 1. Two dimensional and M-mode echocardio-
graphic variables in patient group(N=50)

LVEDD{mm) 69.8+81
LVESD(mm) 62.3+8.4
LVEF(%) 233+74
LVFS(%) 10.9+4.1
MR grade 1/1/1 18/12/9
TR grade [/11/11 27/6/3

LVEDD : left ventricular end-diastolic dimension, LVESD
: left ventricular endsystolic dimension, LVEF : left ven-
tricular ejection fraction, LVFS : left ventricular fractional
shortening, MR : mitral regurgitation, TR : tricuapid re-
gurgitation
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Table 2. Doppler echocardiographic variables in patient
group(N=50)

Table 5. 24 hour urine catecholamine in patient group

Peak E velocity(m/sec) 0.81+ 0.29
Peak A velocity(m/sec) 0.52+ 0.27
E/A ratio 225+ 2.09
Deceleration time(msecs) 164.5 +86.9
IVRT(msecs) 103.8 +279
CO(1 /min) 2.59+ 0.92
IVRT : isovolumic relaxation time, CO : cardiac output

Table 3. Early and delayed MIBG uptake of heart, lung
and mediastinum in patients and normal con-

trol groups

Patient Control

(N=40)  (N=1g) P vale
Early heart 105411 124£10 0.006
Early lung 11.7+£14 105+1.1 0.100
Early mediastinum 6.5+0.6 6.84+1.3 0.407
Delay heart 9.7+1.1 121409  0.000
Delay lung 101409 103+1.2 0716
Delay mediastinum 6.4+05 68+1.1 0.163

Table 4. Early and delayed cardiac MIBG uptake ratios
in patients and normal control groups

Patient(N=40) Control(N=10)  p value
Early H/L 0.9+0.2 1.2+0.2 0.015
Delay H/L 1.0+0.1 1.3+0.1 0.001
Early H/M 1.6+0.2 2.0+0.1 0.000
Delay H/M 1.5+0.2 2.0+0.1 0.000
H : heart, L : lung, M : mediastinum

1.1 2 97+1.18 A4 iz 124+1.0 % 12.1+
0.9 B} frolstA wekovt(p <0.05) Hy F2EA
= Szl #9138 Aboly= gtk MIBG Fo 30%
24N FY A o] MIBG §5°H182 7217} 0.
9+0.2 9 1.0£0.12 A4 iz 1.2+02 % 1.3+
0120 AR fo3iAl wken(p <0.05)
MIBG %o 30% % 4A7-F9 A% o £7%9
MIBG &) €& 16402 2 15402 & A4 g=
9] 2.0+0.1 % 2.0+0.1 5t} EAHCR Fols
wotth(p <0.05) (Table 3. 4).

3. 24A|1Z4 22849] catecholamineX|

A3 A5 8ate] 2447 A¥9] epinephrineX|
= 23.9130.6(84% Y : 1.7~22.4)ug/ 24hr urine,
80.8+120.8(H 4% 1 12.1~
85.5)ug/ 24hr urine, vanilyl mandelic acid*:= 4.
T+2.6(374H$) 1 1.4~6.5)mg/24hr urine.s v}

norepinephrine®| =

(N=24)
Patient Normal Range
Epi(ug / 24hr urine) 239+ 30.6 1.7-224
NE(ug / 24hr urien) 80.8+120.8 12.1-85.5
VMA(mg / 24hr urine) 47+ 26 14- 65
Epi : epinephrine, NE : norepinephrine, VMA : vanilyl

mandelic acid

Table 6. Hemodynamic variables in patient group(N=24)

PCWP(mmHg) 187+ 8.9
MPASP(mmHg) 36.7£12.1
MPADP(mmHg) 186+ 7.9
MPAMP(mmHg) 250+ 89
RVSP(mmHg) 3894122
RAP(mmHg) 61+ 5.3
LVEDP(mmHg) 206+ 64

PCWP : pulmonary capillary wedge pressure, MPASP :
main pulmonary artery systolic pressure, MPADP : main
pulmonary artery diastolic pressure, MPAMP : main pul-
monary artery mean pressur, RVSP : right ventricular sys-
tolic pressure, RAP : right atrial pressure, LVEDP : left
ventricular end-diastolic pressure

g U8 ¥ rH(Table 5).
o ’CH"C»L 1_1}%‘* fi’é}%%%%"}]% Bl A

A= on ol ﬂX}Q] B A5 :
8.9(4~37)mmHgf em A olrEgta e 20.
6+6.4(7~33)mmHg3}. 504 %F :

& Adsta o Ay Aa) vhrs e
2 A X9 Hjg) £714% H 51y

(Table 6).

6. Y HIZHEX I

NYHA functional
class ¥ %Pé* | SR dFdeol ME a2
MIBG &%

g9 AaF 3@1}% NYHA functional class?} 3,

491 #¢] DHMe] NYHA functional class 1.2 ¢1 3+

Zte] DHMo| 3] SAAH SR fojstA whon(l.
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39+0.23 o 1.55+0.18, p=0.025) &7 $2% &
F4gol met & ol (relaxation abnormality)
3 A FQshi(restrictive hemodynamic) 2.8
53l DHMS vluslgovt & 3k SA% ez
folgt 2ol AAATH1.55+0.19 o 1.49+0.23, p=0.
485)(Table 7).

EXjollM MIBG 01 4A124F
52| g35H|(DHM)&} ctE o

(o]

DHM% 3&1}91 Gl o
R (r=-0.108, p=0.511) DHM# °o|¥d4 9 M-
modedl A S HzEFIAF (AL BN,
Jr’eJ""""ﬂ"H—H CFAETE )R FE v
A7t UKATHDHM o FAAEE7 R r=-0.
2938, p=0.066, DHM o A7
0.2109. p=0.192, DHM o 4HHd +¥ 0.
0158, p=0.923). DHM#} 2183 =&¢ ’élfl&%ﬁ]rxl?
(At Edte] H1¥FE5, Evfe

£ freld daaArt J)AtHDHM EH

7Rk feld AR 8l

q.

L
:1>' :111
o
b
>,
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Table 7. Eably and delayed heart/mediastinum MIBG
uptake ratios in patient group divided by func-
tional class and mitral filling pattern

EHM DHM p value
NYHA 1, 2(n=23) 1.64+1.15 1.55+0.18 0.021
NYHA 3, 4(n=17) 1.48+0.27 1.39+0.23 0.025
Relaxation abn(n=13) 1.62+1.18 1.55+0.19  0.589
Restrictive(n=27) 1.62+1.18 1.49+0.23 0.485

NYHA : New York heart association, EHM : early heart/
mediastinum, DHM : delayed heart / mediastinum, abn :
abnormality

221 r=-0211
201 b p=0.191
1.8

D16 o . 0 e

H @

M1.4 SUIN @ e
1.2+
1.0F [ ] [ ]
'8 i 1 i 1 1

2 4 .6 .8 1.0 1.2 14 16
E velocity(cm / sec)

Fig. 5. Bivariate correlation analysis between myocardial
MIBG uptake(DHM) and peak E vlocity(33 cases ;
r=-0.211, p=0.191, DHM=1.593 - 0.069*peak E
velocity, DHM : delayed heart to mediastinum ra-
tio, peak E velocity(m/ sec).

=-0.615, p=0.926, DHM o} Es}9] Ha18FLL !
r=-0.1121,p=0.496, DHM o] Ez}9] F7&A7H:
r=0.1382, p=0.459)(Fig 5. 6). DHM} WAl a1=
AdzGede AddTd83: F(positive) 2] 4o
BAE Hol= Aol Aoy TAA Foe it
(DHM o] A A% ddzded 44788 r
=0.4025, p=0.063)(Fig 7). DHM3} &3kx]5= (g
SHA7IeL A grIERh e frofdt dRAA}
UATHDHM o #5479t r=-0.0974, p=0.
710, DHM of #Fd4doigridetd : r=-0.177, p=0.
495)(Fig 8, 9). DHM3} 24417t 2%¥9] norep-
inephrineX| 7% A4 o2 fo3 4aadE o
AHDHM o] 24A12F AW NE :r=0.1544, p=0.
493)(Fig 10).

20k A
1.8 +
D16k 2 a%
mld A S
12077
1-0 "‘ A
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Deceleration Time(msecs)

Fig. 6. Bivariate correlation analysis between myocardial
MIBG uptake(DHM) and DT(31 cases ; r=0.138, p=
0.458, DHM=1.458+0.000*DT, DHM : delayed
heart to mediastinum ratio, DT : deceleration time
of E wave(msecs).

227
20 *
1.8 .

D16

M4t

12F r=0.403
10+ . p=0.062

8 L 1 i i
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Left ventricular ejection fraction(%)

Fig. 7. Bivariate correlation analysis between myocardial
MIBG uptake(DHM) and RVGLVEF(22 cases ; r=0.
403, p=0.062, DHM=1.365+0.007*RVGLVEF,
DHM : delayed heart to mediastinum ratio,
RVGLVEF : radionuclide ventriculography left ven-
tricular ejection fraction(%).
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