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ABSTRACT

Background and Objectives : It is known that sympathetic reinnervation, following a heart transplantation,
increases with time. 'I metaiodobenzylguanidine ('**I-MIBG) is taken up by myocardial sympathetic neurons
in a manner similar to norepinephrine (NE), and is used as an imaging agent. The purpose of this study was to
evaluate cardiac sympathetic reinnervation, following an orthotopic heart transplantation, using '*I-MIBG scin-
tigraphy. Subjects and Methods : Twenty four '*’I-MIBG images of the chest were taken in 15 patients (10
males, 5 females, mean age : 35113 years), 1 to 48 (mean 10.8+11.9) months after a transplantation. Two he-
althy adults were studied as normal controls. The '*I-MIBG images were acquired at 15 minutes, and 4 and 24
hours, after an intravenous injection of 185 MBq '*I-MIBG. To quantitate the degree of myocardial uptake of the
MIBG, the heart to mediastinal ratio (HMR) was measured. In nine patients, the 'I-MIBG scintigraphy was
repeated one year later. Results : The HMRSs of the 4 and 24 hour images (1.26+0.23, 1.06+0.10, respectively)
were lower than those of the 15 minute images (1.48+0.28). Twelve subjects, 1 to 12 months after the trans-
plantation, showed no visible myocardial activities, but 12 subjects, 13 to 48 (28.6+12.8) months after the trans-
plantation, showed visible myocardial '*I-MIBG uptakes (HMR : 1.6520.21). The HMRs were high in normal
controls (mean 2.84). One-year follow up scintigraphy showed increased HMRs compared with those taken im-
mediately postoperatively (1.40+0.31 to 1.6140.16, p<0.05). Conclusion : Partial sympathetic late reinnervation
can occur one year after a transplantation. (Korean Circulation J 2003:33(10):909-917)

KEY WORDS : Heart transplantation ; Radionuclide imaging ; Innervation.

=AY 2003"i 44 304
TAETHTY 120039 7€ 189
@*]’%E%l 2003"i 84 8d
WAIAR} 21005, 405760 QIAFAA FeT 725 119814 7Rdelduisty WY s uzsta sl
23} (032) 460—3665 - %1 (032) 460—3117 - E—mail : ekshin@ghil.com

909



N E

A o122 o Azl HheskA] o W] AR
9 TFA AEHOE, 137 513 AEEC] <F 90%
o} 80%el ol=m, AIAA o= mid 3,00000 ode] 4
% o4 f:0] ol FolA 1 YIek) T A ol4le
o Ao $HE Alelsh A AFo] AEH L o379
o] Aol ERH7] el o] A A7
H7}h ebds] Al e FQ 5k Aelahs] Agks 2 €
TR APge] AR kgt A, Ao SRt
Sl a3 gL Ak L ojaE 44 7%

“
Lo ghate] T7) AESo] Q3 IS i

3} o] g
o] P Agolals AL o] 2 A AMo|
o oleld WEMAE A o)A AR5 2]

d
o] o A-97F B2 1 ol A o] A
ARA7E ApgEle] A Y SR FES AT
T §l7] wizolek webs A o2 k= 2R Al
A A8 A Ao 24 7lee] o
= FAREE 97 Qlek? ey 9 ghajeld whas
T ol mE AR AR ddolut MY A o
A ol Age] A7 NS eRrlaRs 27l

et FARE o]g-st A% AE] 1819 (scintigra-
phy) & A4 U Asles] AAdGS njadyoz 4f
W = QlE T2 o RA, B2 FAREe] ATy
1L =0, o] = norepinephrine NE) 2] %2 FA}
A1 metaiodobenzylguanidine MIBG) < NE¥} 79|
A WA L] A dedellA A H (reuptake)
Ack” Ho) ol BB AFSelA] o)A A

=R =]

12
P

1 WA AR SA7F BarE| =),
PFES tyramine ALl thek NEQ] wh&® 129—
MIBG$} M'C hydroxyephedrine” 7 22 NE £AH
o] AEEtde] AH7E 1 odloln WrAEEy A
T A 75 FEA Aol Aol & A
7)ol dofub= 2L wof Flek!?

Qs o)) Aol PI-MIBGY] 27 9 A

10,
i

i

RETIE T A oI5 B SA S,
Y %

A0 A}, Fit A% 352134 ollA o]2]
B 1AL CES 1~48719) ol 212 I-MIBG ATE]
TJEE Al e, o] F 9739 SRlollAE 1d &
A7} A2E 98l PI-MIBG AlE| 129 E Alasiict.
A izt 29oll=tl A2 28419 30419,
A7sigl o B4shs E2 gl AEHSe] A8
b g A2 (147) 3 FelEl A A

Z B8k (1) 0]l 2™ New York Heart Associa-
=]

B-MIBG AlE|D2tT]

of
oy
Kl

=
ARRE Bl 8 9= 40 mgel| sk
E]l7ek] A 3YelA $ 3U7HA AT E83)
9 T 7R oAl F 6113 T4
IBG A& Adlleh= Aoz duzl o=
slolom 2ol Aol 283 wWol 30~40
ALk mE] gRle] P gl APe ¢
12 3ka o) MIBG AlElz2k] 2] Qs
to] &4 catecholamine 55 =33tk 3= 9
A9 o 7 1E ek -MIBG 185 MBqg OF&
AAZ o]l AElellA] FH FARE & 5 oz W
4K 22715 o] galo] 64x64 WMEYATE 158 4
9l 24 A1) 505F Ale] AadS Al

juh)

]

32 oo

|

2

(<0
-

=z
I

O

to S & o

all

o
=
J
b

Of 2 o 12

g

s
o

o
,
il

l

il

{0

¢}

A iz vmsted I-MIBG 49 7S 2
WOl A rE Ao w AT A e HY
MIBG A3 A5 A%gslstr] fste] Ad-F24% vl
% (heart—to—mediastinum ratio, HMR) & ©]-23}31
ok Aol & 27)ole Hale 37 HolH] gk
b= AT JYes ) fE 2] ARG R
FE G2 A% Y FpooD) BN FHAE 7P &
APAE 16 ol 184 e Tkt AR
sigict. oW #HAy 7h& AlA7IE L FLJsisitk #H5
o} T4F ARE INYAS 23 A, A, 4
5, 1 E olabd T2 7] A7)l tiste] gliel o
3t AlFike Ake] HMRS B wak3ithFig. 1).

Korean Circulation J 2003;33(10):909-917



HMR i p<0.05
1.80 -
1.70 -
1.60 |-
1.50 [
1.40 -
1.30 -
120 -

1.26+0.23
1.10 -
1.00 |-

E 1.06+0.10
0.90

0.80 | | | |
15 Min 4H 24H Time

— p<005 —

1.45+0.26

Fig. 2. Cardiac allograft 23-MIBG uptake according to
time sequence : heart to mediastinum ratios (HMR) of
13-MIBG uptake on 4 and 24 hour delayed images were
lower than that on 15 minute images (1.26+0.23 and
1.06+0.10 vs 1.45+0.26 ; p<0.05, respectively).

HMR
3.50

3.00
2,50
200
1.50
100
0.50 NC (=2)

0.00 MIBG (-)
MIBG (+)

4Hr 24 Hr

Fig. 3. Comparison of cardiac allograft 123-MIBG uptake
according fo time sequence. 12 subjects of 1 to 12 mon-
ths after transplantation had no visible '23-MIBG uptake
on early 15 minimage but 12 subjects of 13 to 48 months
had visible cardiac uptake (HMR ; 1.32+£0.26 vs 1.65+
0.21, p=0.002), compared with prominent uptake in nor-
mal control (HMR : 2.84).
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Fig. 5. Correlation between intensity of myocardial 123
MIBG uptake, expressed as HMR (heart to mediastinum
ratio) of 15 minute image and time after heart transplan-
tation.
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Fig. 1. To quantitate the cardiac and organ activity of '2-MIBG, regions of interests were placed over the left ven-
fricular myocardium, lung, liver, parotid and submandibular glands and mediastinum. Counts per pixels were mea-
sured for each region. The ratios of each organ to mediastinal MIBG uptake such as that of heart to mediastinum

were measured.

35 MONTHS

Fig. 4. Myocardial '2|-MIBG uptakes on early 15 minute and 4 hour images were prominent in 30 year old normal
control (HMR ; 2.83 and 3.08, respectively) (A), absent in 26 year old male patient with one month after transplan-
tation (HMR ; 1.13 and 1.10, respectively) (B), and faint in 31 year old male patient with 35 months after transplanta-

tion (HMR ; 1.99 and 1.94, respectively) (C).
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Fig. 7. Comparisons of hemodynamic changes to dipyridamole stress between transplants (n=24, solid line) and
normal controls (n=9, dotted line). With dipyridamole stress, transplant hearts showed high value of heart rate (HR),
systolic blood pressure (s-BP), diastolic blood pressure (d-BP) and rate pressure product (RPP) compared to controls.
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Fig. 8. Profiles of hemodynamic changes such as heart rate (HR), systolic and diastolic blood pressure (S- and D-BP)
and rate pressure product (RPP) during dipyridamole stress myocardial SPECT of baseline (solid line) and 1 year fo-

llow up studies (dotted line).

Table 1. Comparison of clinical characteristics and laboratory data of patients who underwent cardiac fransplan-
tation according to uptake of '2-metaiodobenzylguanidine (123-MIBG) or not

No MIBG uptake MIBG uptake
(n=12) (n=12)
Before cardiac transplantation
Age (yn) 38.6 £12.5 358+ 129
Gender (M/F) 7/5 9/3
Disease status
Idiopathic 12 10
Ischemic or rheumatic 0 2
After cardiac transplantation
Follow-up (months) 49 + 37 286 £ 128
Resting heart rate (beats/min) 924 +122 893 = 17.7
Peak stress heart rate (beats/min) 103.3 £14.5 101.1 = 16.6
Resting systolic blood pressure (mmHg) 1428 £17.8 130.3 £ 15.1
Peak stress systolic blood pressure (mmHg) 1302 £11.2 119.6 £ 13.6
Resting rate pressure product 130.9 =153 115.5 = 20.6
Peak stress rate pressure product 134.3 +20.9 120.5 = 21.3
Left ventricular ejection fraction (%) 563 +£16.2 584 = 50
p-Norepinephrine (pg/mL) 214.44+95.89* 332.10£116.20*
p-Epinephrine (pg/mL) 85.3 +£43.25* 117.1 + 58.36*

+: p<0.05
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Fig. 9. Absent uptake of 123-MIBG in both lung and heart was observed in a 12 year old male patient, 9 months after
heart-lung transplantation (B) compared with absent only cardiac uptake in a 41 year old male patient, 9 months

after heart transplantation (A).
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