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In their manuscript, ‘‘Assessment of myocardial

sympathetic innervation with 18F-FDOPA-PET/CT in

patients with autonomic dysfunction – Feasibility study

in IPD patients’’, Goyal et al.1 present data from a

feasibility study evaluating the uptake of 18F-FDOPA on

myocardial PET/CT scans in patients with Idiopathic

Parkinson’s Disease (IPD) and autonomic-dysfunction.

In this study they assess 28 patients with IPD who have

both autonomic-dysfunction by autonomic function tests

(AFTs) and striatal dopaminergic-dysfunction and

compare them to 22 control subjects. Both IPD patients

and control subjects undergo cardiac-PET/CT (40 min-

utes post IV-injection of 185-259MBq 18F-FDOPA) and

brain-PET/CT (60 minutes post-IV injection) acquired

in the same imaging session. Results showed that striatal

and myocardial 18F-FDOPA-PET/CT uptake ratios

(striatal-to-occipital (SOR) and whole myocardium-to-

mediastinal (MwMR, respectively) were significantly

lower in IPD patients in comparison to controls. MwMR

correlated negatively with drop in systolic blood pres-

sure (SBP) during AFTs (P = 0.002), and mean MwMR

in patients with abnormal-AFTs was significantly lower

than in patients with borderline-AFTs (P = 0.002).

Moreover, nearly half (9/20) of the IPD patients with

abnormal-AFTs showed severe functional deterioration,

becoming bed-ridden or wheel-chair bound with severe

autonomic symptoms, in comparison to IPD patients

with borderline-AFTs (2/8) (McNemar test P = 0.022)

when followed on average for over 2 years, suggesting

that cardiac 18F-FDOPA-PET/CT has the potential to

play a role in predicting patient decline.

As noted by the authors, IPD is a neurodegenerative

disease which can involve nor-adrenergic sympathetic

neurons of the myocardium in addition to dopaminergic

neurons in the basal ganglia. It is well documented that

dysfunction and denervation of myocardial nor-adren-

ergic sympathetic neurons can occur in IPD and can

cause dysautonomia.2,3

Moreover, a number of single positron emission

computed tomography (SPECT) and PET radiotracers to

include 123I-MIBG, 11C-HED, and 11C-Epinephrine,

have been used to evaluate cardiac sympathetic dys-

function.4-7 Thus, that cardiac PET/CT imaging can be

used to evaluate cardiac sympathetic dysfunction isn’t

new.

Moreover, in as early as 1997, David Goldstein and

colleagues in the New England Journal of Medicine

showed sympathetic cardioneuropathy in dysautonomias

using 18F-fluorodopamine (18F-FDA) PET.8 Fluo-

rodopamine is metabolite of LDOPA of which 18F-

FDOPA is an analogue, and studies of 18F-FDOPA

metabolism suggest that it too is metabolized by aro-

matic amino-acid decarboxylase8,9 into 18F-FDA. So,

that 18F-FDOPA, it’s precursor, can be used to assess

cardiac dysautonomia is also not surprising.

However, these authors show that both cardiac and

brain 18F-FDOPA-PET/CT can feasibly be performed in

a single imaging session using a single injection of the
18F-FDOPA radiotracer. While the authors saw no sig-

nificant correlation between cardiac and striatal 18F-

FDOPA tracer uptake, and this finding is consistent with
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those of others who have shown cardiac and nigro-stri-

atal neuro-degeneration to be independent of each

other,10,11 information about both striatal dysfunction

and cardiac dysautonomia is of importance given that

both sets of information can contribute to diagnosis,

direction of patient care, and prediction of patient

outcomes.

This combined examination may be especially

useful in early or suspected IPD as cardiac sympathetic-

dysfunction can begin prior to the development of

classical IPD symptoms. As pointed out by the authors,

additional advantages of acquiring both scans in a single

session include not only more information, but also the

added information with a lower radiation dose to the

patient given the single radiotracer, savings in cost and

time, and increased patient convenience.

Given that this study was a feasibility study, the

study is small in size and limited to patients with

advanced IPD. Additional clinical trials with larger

numbers of IPD patients across a range of disease

development should be performed in order to bring this

promising clinical PET methodology for IPD to routine

clinical use and appropriate placement in IPD assess-

ment guidelines.

References

1. Goyal H, Sharma A, Patel C, Deepak KK, Tripathi M, Gupta P,

et al. Assessment of myocardial sympathetic innervation with 18F-

FDOPA-PET/CT in patients with autonomic dysfunction – Fea-

sibility study in IPD patients. J Nucl Cardiol, 2021 XX-XX.

2. Merola A, Romagnolo A, Rosso M, Suri R, Berndt Z, Maule S,

et al. Autonomic dysfunction in Parkinson’s disease: A prospec-

tive cohort study. Mov Disord Off J Mov Disord Soc.

2018;33(3):391-7. https://doi.org/10.1002/mds.27268.

3. Siddiqui MF, Rast S, Lynn MJ, Auchus AP, Pfeiffer RF. Auto-

nomic dysfunction in Parkinson’s disease: A comprehensive

symptom survey. Parkinsonism Relat Disord. 2002;8(4):277-84.

4. Ishibashi K, Saito Y, Murayama S, Kanemaru K, Oda K, Ishiwata

K, et al. Validation of cardiac (123)I-MIBG scintigraphy in

patients with Parkinson’s disease who were diagnosed with

dopamine PET. Eur J Nucl Med Mol Imaging. 2010;37(1):3-11. h

ttps://doi.org/10.1007/s00259-009-1202-1.

5. Courbon F, Brefel-Courbon C, Thalamas C, Alibelli M-J, Berry I,

Montastruc J-L, et al. Cardiac MIBG scintigraphy is a sensitive

tool for detecting cardiac sympathetic denervation in Parkinson’s

disease. Mov Disord Off J Mov Disord Soc. 2003;18(8):890-7. h

ttps://doi.org/10.1002/mds.10461.

6. Wong KK, Raffel DM, Bohnen NI, Altinok G, Gilman S, Frey

KA. 2-Year Natural Decline of Cardiac Sympathetic Innervation

in Idiopathic Parkinson Disease Studied with 11C-Hydrox-

yephedrine PET. J Nucl Med. 2017;58(2):326-31. https://doi.org/

10.2967/jnumed.116.176891.

7. Boutagy NE, Sinusas AJ. Recent Advances and Clinical Appli-

cations of PET Cardiac Autonomic Nervous System Imaging. Curr

Cardiol Rep. 2017;19(4):33. https://doi.org/10.1007/s11886-017-

0843-0.

8. Goldstein DS, Holmes C, Cannon R, Eisenhofer G. Sympathetic

Cardioneuropathy in Dysautonomias. N Engl J Med.

1997;336:696-702. https://doi.org/10.1056/

NEJM199703063361004.

9. Eisenhofer G, Hovevey-Sion D, Kopin IJ, Miletich R, Kirk KL,

Finn R,et al. Neuronal uptake and metabolism of 2- and 6-fluo-

rodopamine: False neurotransmitters for positron emission

tomographic imaging of sympathetically innervated tissues. J

Pharmacol Exp Ther. 1989;248(1):419-27.

10. Chiaravalloti A, Stefani A, Di Biagio D, Pierantozzi M, Tavolozza

M, Di Pietro B, et al. Cardiac sympathetic denervation is not

related to nigrostriatal degeneration in Parkinson’s disease. Ann

Nucl Med. 2013;27(5):444-51. https://doi.org/10.1007/s12149-01

3-0702-z.

11. Goldstein DS, Holmes C, Li ST, Bruce S, Metman LV, Cannon

RO. Cardiac sympathetic denervation in Parkinson disease. Ann

Intern Med. 2000;133(5):338-47.

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

1292 Woodard Journal of Nuclear Cardiology�
Assessment of myocardial sympathetic innervation with 18F-FDOPA-PET/CT May/June 2022

https://doi.org/10.1002/mds.27268
https://doi.org/10.1007/s00259-009-1202-1
https://doi.org/10.1007/s00259-009-1202-1
https://doi.org/10.1002/mds.10461
https://doi.org/10.1002/mds.10461
https://doi.org/10.2967/jnumed.116.176891
https://doi.org/10.2967/jnumed.116.176891
https://doi.org/10.1007/s11886-017-0843-0
https://doi.org/10.1007/s11886-017-0843-0
https://doi.org/10.1056/NEJM199703063361004
https://doi.org/10.1056/NEJM199703063361004
https://doi.org/10.1007/s12149-013-0702-z
https://doi.org/10.1007/s12149-013-0702-z

	Assessment of myocardial sympathetic innervation with 18F-FDOPA-PET/CT in patients with autonomic dysfunction: Feasibility study in IPD patients
	References




