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OUTLINE OF THE PRESENTATION: 

 MIBG-Scintigraphy; 

 MIBG-Scintigraphy in Parkinson Disease and Atypical Parkinsonism;  

 MIBG-Scintigraphy in Preclinical and Premotor Phases of  
    Movement Disorders;  



MIBG SCINTIGRAPHY 

Mechanism of uptake and storage 
is similar to that of Noradrenaline 

123I-Meta-iodo-benzylguanidine (MIBG)  

Analog of Guanethidine 

Adrenergic blocking agent  



MIBG SCINTIGRAPHY 

123I-MIBG is actively taken up 
by the postganglionic 
presynaptic nerve endings of 
the adrenergic nervous system 
by the energy-dependent 
noradrenaline transporter 
mechanism  



MIBG SCINTIGRAPHY 

123I-MIBG 

Planar and Single Photon Emission 
Computed Tomography (SPECT)  
images of the chest 

15 - 30 min EARLY PHASE 

3 – 4 hours DELAYED PHASE 



MIBG SCINTIGRAPHY 

Thyroid 

Heart 

Liver 

Lung 

Mediastinum Semi-quantitative assessment 
Heart to Mediastinum Ratio 

(H/M ratio)  
in early and late phases 



Lewy Bodies 

NEUROPHATHOLOGICAL HYPOTESIS 

Centripetal degeneration of 
cardiac sympathetic nerve in PD 



CRTL 

PD 



Alfa-synucleinopathies  
No Lewy Bodies 

Parkinson Disease 
Lewy Bodies Dementia 
Pure Autonomic Failure  

Multiple System Atrophy 

Progressive Supranuclear Palsy 
Frontotemporal Dementia 
Corticobasal Degeneration 

Genetic Parkinsonism 
Vascular Parkinsonism 
Iatrogenic Parkinsonism 
Essential Tremor 

Alfa-synucleinopathies  
Lewy Bodies 

Taupathies Other forms  

Amyloido- and Tau- 
pathies 

Alzheimer Disease 



CRTL PD PDD 

PSP CBD VP ET AD FTD 

DLB PAF MSA 



4  Parkin 
2 DJ1 
2 Pink1 
6 LRRK2 

Quattrone et al, 2008; 23: 21-27  

60% 
14 patients with 

 Genetic Parkinsonism  



LBD FTD CTRL 

 2010;11:1903-

11 

Reduction of MIBG 
uptake in early and 

delayed phases  

Normal MIBG 
uptake in early and 

delayed phases  

Normal MIBG 
uptake in early and 

delayed phases  

2 patients  
PRGR 

mutation 



Gruppo 1:  

DAT-SPECT normale 

MIBG normale  

Gruppo 2:  

DAT-SPECT patologico 

MIBG patologica  

Gruppo 3:  

DAT-SPECT patologico 

MIBG normale 

30% 

40% 

30% 

TE  

Parkinsonismo 

MP 





Cut-off 1.77 
Sensitivity 94%  
Specificity 91% 

46 studies 
2680 subjects 





Correlation between 123I-MIBG uptake and disease 
severity evaluated by H-Y stage and UPDRS III 





The results suggest a close link between 
myocardial sympathetic MIBG uptake and 
bradykinesia, age at onset and disease duration 

143 PD patients 



Posture and gait Speech 



40 PD patients Baseline 
   MIBG scintigraphy 
   Clinical evaluation  

• Rigidity 
• Bradykinesia 
• Resting tremor 
• Postural tremor 

• Axial Symptoms  

Follow-up 3-8 years 
 
  Clinical evaluation  

• Rigidity 
• Bradykinesia 
• Resting tremor 
• Postural tremor 

• Axial Symptoms  

Correlation between MIBG uptake 
and rate of disease progression 

motor symptom (follow-up) - motor symptom (baseline visit) 
time (in years) between follow- up visit and baseline visit 







Cardiac tissue samples  

8/8 
cases  

(100%) 

13/15 
cases  

(86.7%) 

14/15 
cases  

(93.3%) 

8/8 
cases  

(100%) 

8 PD patients  
15 LBD patients 
2 non Lewy bodies disease -> CTRL 

Autopsy-confirmed diagnosis 

123I-MIBG cardiac scintigraphy in life 



 Low H/M ratio in 

91.3% of Lewy Bodies 
Diseases  
(116/127 patients; 
90% PD, 94.1% DLB) 

Normal H/M ratio in 
89.1% of diseases 
control  (49/55 patients; 
100% in AD, 88.9% in 
PSP) 

182 new patients 

In order to diagnose Lewy body 
diseases sensitivity and specificity 

of myocardial MIBG were high, also 
in a movement disorder clinic 



Take Home Messages 

The 123I-MIBG cardiac scintigraphy is a useful marker of function of sympathetic endings in the heart.  
Reduced MIBG uptake indicates post-ganglionic sympathetic dysfunction, which reflect the Lewy 
Bodies accumulation in paravertebral sympathetic ganglia. 

MIBG scintigraphy is a sensitive tool that allows to distinguish Lewy Bodies pathologies (PD, PDD, 
DLB, PAF) from other no-Lewy parkinsonism (MSA, PSP; CBD, VP, FTD, AD, ET) 

Although careful interpretation of the result of MIBG cardiac scintigraphy is required (possibility of 
false positive and false negative; medications, peripheral autonomic neuropathies, and congestive 
heart failure can affect cardiac MIBG uptake) and despite it remains a not-routinely executable 
examination, it represent a useful technique in specialized movement disorders clinic to refine the 
diagnosis of parkinsonian disorders 

MIBG scintigraphy is differently affected in different PD phenotypes (ART > TD;  late > early stages)  
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