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Clinical Application of -123 MIBG Cardiac Imaging
School of Nuclear Medicine, College of Medicine, Dong-A University, Busan, Korea

Cardiac neurotransmission imaging allows in vivo assessment of presynaptic reuptake, neurotransmitter storage and
postsynaptic receptors. Among the various neurotransmitter, 1-123 MIBG is most available and relatively well-
established. Metaiodobenzylguanidine (MIBC) is an analogue of the false neurotransmitter guanethidine. It is taken
up to adrenergic neurons by uptake-1 mechanism as same as norepinephrine. As tagged with 1-123, it can be
used to image sympathetic function in various organs including heart with planar or SPECT techniques. [-123 MIBG
imaging has a unique advantage to evaluate myocardial neuronal activity in which the heart has no significant
structural abnormality or even no functional derangement measured with other conventional examination. In
patients with cardiomyopathy and heart failure, this imaging has most sensitive technique to predict prognosis and
treatment response of betablocker or ACE inhibitor. In diabetic patients, it allow very early detection of autonomic
neuropathy. In patients with dangerous arrhythmia such as ventricular tachycardia or fibrillation, MIBC imaging
may be only an abnormal result among various exams. in patients with ischemic heart disease, sympathetic
derangement may be used as the method of risk stratification. In heart transplanted patients, sympathetic
reinnervation is well evaluated. Adriamycin-induced cardiotoxicity is detected earlier than ventricular dysfunction
with sympathetic dysfunction. Neurodegenerative disorder such as Parkinson’s disease or dementia with Lewy
bodies has also cardiac sympathetic dysfunction. Noninvasive assessment of cardiac sympathetic nerve activity
with 1-123 MIBG imaging may be improve understanding of the pathophysiology of cardiac disease and make a
contribution to predict survival and therapy efficacy. (Korean J Nucl Med 38(51:331-337, 2004)
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Table 1. Radiopharmaceuticals for Cardiac Neurotransmission Imaging (Modified from Reference 1, 17)
Targeted Process Radiopharmaceuticals
Sympathetic nerves

Presynaptic uptake-1 and storage 1-123 MIBG

Transport and storage into
axoplasmic vesicles
Postsynaptic adrenoceptor density

Postsynaptic muscarinic receptor
density
Parasympathetic nerves
Presynaptic

C-11 HED(hydroxyephedrine)
C-11 EPI(epinephrine)

C-11 phenylephrine

F-18 fluorodopamine

C-11 CGPI12177
F-18 fluorocarazolol
C-11 MQNB

I-125 iodobenzoversamicol
F-18 fluorobenzyHbenzovesamicol
F-18 fluoroethoxybenzovesamicol

Postsynapfic I-123 quinuclidinyl benzylate
uptake-1 714-& w20, ¥4 432 sodium-independent
Tyrosine uptake-2 71HE Ak TA= ZEEe oA dojue AL
oCPA 2 554 3 A9 o2 Az, MIBG 94% s 4
Presynapse Dopamine 1

) S AE AELo)EZ yptake-1 71Ao] & F9&A ok
Noradrenaline
1-123 MIBG @A'-l:“—lﬂ
Uptake 1 C-11 EPI 1A AL A ig.o 5 -

Synaptic Peke o1 heo & KCO, 500mgel A+ _E_Q. 8%, 1-123
cleft Qe MIBG 185-370 MBqE F4] Aol Aulzalst 3 15-20%6] 27|
Uptake 2 «——1 C-11 CGP HHAAL A7 A& 0 F SPECT YAMS A7 3-4A17F 3o

Receptors C-11 carazolol croo= w —
& proteins D C-11 MaNe A HHGFES O deth BAGLS 128x128 matrixE A
Myocyte ’_‘ 83, SPECT AL stepF 02Z 81 60 step 64x64
ATP CAMP matrix®2 @&tk HH G4 FFse AA/ESEF(HM) S

AHHE 27, A4 o

Fig. 1. Radioligands for cardiac neurotransmission have different
action sites - presynaptic, synaptic and postsynaptic processes.
(modified from Reference 1)
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Fig 2. Heart/mediastinum ratio is calculated in early (30min) and
delayed (3hrs) planar -123 MIBG cardiac images.
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Fig 3. 123 MIBG cardiac SPECT image is acquired in a healthy
subject.
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