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The brain and the heart revisited: DAT scan 
versus myocardial MIBG scanning

In recent years, several promising imaging techniques 
have emerged in the evaluation of patients with suspected 
α-synucleinopathies. These tools can be especially helpful 
in the prodromal stages of these conditions, when diagnosis 
remains challenging and patients are struggling to accept 
several potential outcomes. For example, will a diagnosis of 
rapid eye movement (REM) sleep behavior disorder (RBD) 
transform into the fatally aggressive multiple system atrophy 
(MSA) or the less aggressive Parkinson’s disease (PD)? Will 
a diagnosis of pure autonomic failure (PAF) remain so, or 
transform into dementia with Lewy bodies (DLB)? Longitu-
dinal natural history studies are currently being carried out 
to better answer this question [1], but these studies take time.

Currently, there is no single biomarker with perfect sen-
sitivity and specificity, and most clinicians use a combina-
tion of patient history, physical examination, autonomic and 
sleep data, and imaging techniques, all filtered through the 
lens of clinical judgement to eventually reach a diagnosis, 
which often remains uncertain. 123I‐ioflupane dopamine 
transporter (DAT) imaging and 23I-metaiodobenzylguani-
dine (MIBG) myocardial scintigraphy are two such imaging 
modalities used in these evaluations, although longitudinal 
data on their usefulness in practice is limited.

In a manuscript published in the October 15 2018 issue 
of Movement Disorders Clinical Practice [2], 18 patients 

with prodromal synucleinopathies were studied at baseline 
and at longitudinal follow-up. Inclusion criteria were either: 
(1) autonomic impairment, defined as orthostatic hypoten-
sion (which they classified as PAF), constipation, or blad-
der dysfunction; (2) RBD; or (3) mild cognitive impairment 
or psychiatric symptoms (the authors do not define which 
psychiatric symptoms specifically). Patients with multiple 
system atrophy (MSA) in whom cardiac MIBG scan is sup-
posed to be normal were excluded, though it is not clear how 
exactly this was assessed.

The authors performed a standard neurological exami-
nation and cognitive testing (Mini-Mental State Exam) in 
all patients. Cardiovascular autonomic reflex testing and 
polysomnography were performed when clinically indicated 
at the discretion of the physicians. Some patients had cer-
ebrospinal fluid collection to measure tau, β-amyloid, and 
α-synuclein levels. All patients had a DAT scan and a car-
diac MIBG scan performed at their initial visit. Olfactory 
testing was not performed.

The mean age of the patients was 75.5 years (range 67–86 
years), and most had a long history of symptoms (mean 
duration of disease 14.5 years, range 1–37 years) and the 
majority were men. The neurological diagnoses included 
constipation/RBD in 10 (56%), constipation/RBD/PAF in 
6 (33%), and constipation/PAF in the remaining 2 patients 
(11%). Thus, 16/18 (89%) of this cohort had RBD. Of the 
18 patients, 5 eventually developed PD, one developed 
DLB, and 1 developed mild cognitive impairment. Thus, 11 
remained with either PAF or RBD. Among the 18 patients, 
all but one (94%) had reduced myocardial intake on MIBG 
scan, whereas only 56% had reduced dopamine transporter 
on DAT scan, indicating, according to the authors, “a 
much greater sensitivity of MIBG for detecting prodromal 
α-synunclein disease.”
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The study had significant limitations, including the small 
sample size, no control group, lack of consistent autonomic 
and sleep testing, and lack of standardized neurological/
motor (e.g., UPDRS) rating scales. Olfactory testing was not 
performed either. The largest potential limitation, however, 
is the fact that most patients had RBD. It has now been dem-
onstrated that almost all patients with RBD, even those with 
clinically isolated RBD (without CNS manifestations), have 
evidence of postganglionic cardiac sympathetic denervation 
on MIBG scanning [3]. In fact, a diagnosis of RBD is more 
of a predictor of an abnormal MIBG scan than a diagnosis 
of PD. Thus, there is something unique to RBD that favors 
postganglionic α-synuclein deposition, as well as deposi-
tion in the pons. This study indicates that MIBG is likely 
more sensitive at detecting abnormalities in the premotor 
or prodromal phase of the α-synucleinopathies, but is the 
specificity good enough to help distinguish which condition 
patients will eventually develop? This is the important ques-
tion, and, as always, future studies are needed. Also, the fact 
that MIBG scanning is not widespread in the U.S. makes the 
generalizability of these results in North American cohorts 
quite challenging.

Moving beyond diagnosis: treatment 
for hereditary sensory autonomic 
neuropathies

The hereditary sensory autonomic neuropathies (HSAN) 
are rare genetic neuropathies with sensory and autonomic 
manifestations [4]. HSAN type 1 (HSAN1) is an adult-onset 
autosomal dominant progressive form that presents with 
sensory loss followed by pain and other positive sensory 
symptoms. Because of their sensory loss, patients are prone 
to develop ulcers and sometimes osteomyelitis, ultimately 
leading to distal amputation. HSAN1 is caused by muta-
tions in the SPTLC1 and SPTLC2 genes, both encoding for 
the enzyme serine palmitoyltransferase, which is critical for 
the synthesis of sphingolipids as it catalyzes the conjuga-
tion of palmitoyl-CoA with serine. Mutations in the SPTLC 
genes shift the serine palmitoyltransferase enzyme affinity 
from serine towards l-alanine, resulting in the synthesis of 
1-deoxysphingolipids, which are are neurotoxic to peripheral 
nerves. Interestingly, oral l-serine therapy reduces 1-deox-
ysphingolipid levels in patients with HSAN1, as a previous 
small open-label study demonstrated [5].

The January 22 2019 issue of Neurology includes the 
results of a randomized placebo-controlled trial of l-serine 
in patients with HSAN1 followed by a 1-year open-label 
treatment phase [6]. They recruited 18 patients rand-
omized to l-serine (400 mg/kg/day) given in 3 doses or 
matching placebo. The primary outcome measure was 

the Charcot–Marie–Tooth Neuropathy Score version 2 
(CMTNS). Multiple secondary outcome measures were 
analyzed, including nerve conduction studies, epidermal 
nerve fiber density, and patient reported measures. Addi-
tionally, to assess the biological basis, researchers also 
measured plasma sphingolipid levels in patients.

During the randomized placebo-controlled phase of 
the study (year 1), there were no dropouts. Patients on 
l-serine showed significant improvements in the CMTNS 
compared to the placebo group ( − 1.5 units, 95% CI − 2.8 
to − 0.1, P = 0.03). Additionally, in the l-serine group, 
there was a trend towards improvement in distal epider-
mal fiber density, assayed from 3-mm punch skin biopsies 
at the distal leg, and towards improvement in autonomic 
function as measured by a lower composite autonomic 
severity score (CASS), although none of these differences 
were statistically significant. There was no clear improve-
ment in pain. There was also no difference in serum l-ser-
ine level between groups, although 1-deoxysphingolipid 
levels were indeed lower in the active agent group. There 
were no severe adverse effects, and only 2 patients dropped 
out of the study during the open-label extension phase for 
reasons unrelated to disease or treatment.

These exciting findings for a progressive neuropathy 
with severe peripheral nerve manifestations and, until now, 
no treatment are promising. Conversely, the clinical ben-
efit seems to be relatively modest. This might be because 
patients in this study already had advanced disease with a 
disease duration of more than 2 decades, making a rever-
sal in their disease progression unlikely. Additionally, 
the CMTNS was originally developed for patients with 
Charcot–Marie–Tooth disease without significant small 
fiber neuropathy manifestations, as seen in HSAN1, and 
it is unclear if this measure is valid or sensitive enough 
to detect subtle changes in small fiber function. Nerve 
physiology data such as nerve conduction studies and 
CASS are not likely to be sensitive enough to detect minor 
improvements in chronic neuropathies. Finally, there was 
an improvement in distal nerve fiber density, but not proxi-
mal nerve fiber density, the exact opposite of the expected 
results of treatment of length-dependent neuropathies, and 
it is unclear if this was due to variability in skin biopsy 
technique or if there is an underlying true biological basis 
for this finding. In spite of these limitations, this small 
study represents a commendable initial step towards devel-
oping further therapies for patients with rare genetic dis-
eases with autonomic involvement.
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