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sympathetic dysfunction (FIGurE 1A –1D).1 Periph‑
eral neuropathy and myopathies were exclud‑
ed, as was transthyretin ‑related familial amyloid 
polyneuropathy.

In light of all the findings, pure autonomic fail‑
ure (PAF) was suspected. A liquid diet high in so‑
dium was introduced together with midodrine 
(5 mg twice daily), fludrocortisone (0.1 mg/d), 
and pyridostigmine (20 mg thrice daily to avoid 
supine hypertension) treatment, which led to 
improvement of the patient’s condition. In ad‑
dition, physical counter ‑maneuvers were applied 
(FIGurE 1E –1F).2

PAF is a rare, sporadic neurodegenerative dis‑
order with noradrenergic nerve fiber loss that 
gives rise to a postganglionic pattern of autonom‑
ic denervation due to cytoplasmic inclusions of 
α ‑synucleins termed Lewy bodies in the neurons. 
The disease is more prevalent in men. The diag‑
nosis is based on the presence of OH, usually 
with the evidence of widespread failure; approx‑
imately half of patients have concomitant su‑
pine hypertension. Autonomic failure may lead 
to genitourinary, bowel, and thermoregulatory 
dysfunctions.3 More than 80% of patients have 
anosmia.4 There is no evidence of central nervous 
system dysfunction, although REM sleep behav‑
ior disorder occurs in 72% of cases.4 Subtle par‑
kinsonian syndrome may be found and is indica‑
tive of a possible subsequent neurodegenerative 
conversion.5 Systemic involvement, for example, 
anemia, arterial hypertension, increased arterial 
stiffness, and renal dysfunction with mild pro‑
teinuria may be encountered.4

PAF should be considered in patients present‑
ing with subacute to chronic OH without parkin‑
sonism, dementia, neuropathy, or valvular heart 
disease, congestive heart failure, and chronic kid‑
ney disease. The diagnosis may be supported by 
imaging studies, that is, cardiac functional imag‑
ing with 123I ‑metaiodobenylguanidine myocardial 
single ‑photon emission computed tomography 

A 70 ‑year ‑old man was referred to the Depart‑
ment of Neurology due to a 5 ‑year history of epi‑
sodes of unpredictable weakness followed by diz‑
ziness, mainly when rising. The patient reported 
anosmia, recurrent diarrhea, and complained of 
“cold feet” and sleep disturbances (violent mov‑
ing during nightmares; sometimes he had acci‑
dentally injured his wife during such episodes). 
Medical history of the patient included chronic 
ischemic heart disease, hypercholesterolemia, im‑
paired fasting glycemia, gout, intestinal diverticu‑
losis, and sleep apnea.

During the initial diagnostic work ‑up, per‑
formed by endocrinologists and cardiologists, 
orthostatic hypotension (OH) was diagnosed, 
along with a slightly impaired baroreflex function 
during the tilt test. Holter monitoring, echocar‑
diography, and diagnostic coronary angiography 
did not reveal any abnormalities.

Upon admission to the Department of Neurol‑
ogy, no abnormalities were found on neurologi‑
cal examination. Magnetic resonance imaging of 
the head (T2 ‑weighted image) showed limited, bi‑
lateral, subcortical white matter hyperintensities, 
presumably of vascular origin. Neuropsychological 
tests were unremarkable, while laboratory tests 
only revealed normocytic anemia (hemoglobin 
level, 12.2 g/dl; reference range, 14.0–18.0 g/dl; 
hematocrit, 36.4%; reference range, 40%–54%; 
mean corpuscular volume, 87.9 fl; reference range, 
80.0–96.0 fl).

Given the dysautonomic nature of the chief 
symptoms, we performed a comprehensive au‑
tonomic system evaluation, including standard 
cardiovascular autonomic tests (deep breath‑
ing, Valsalva maneuver, head ‑up tilt) with con‑
tinuous R ‑R interval and blood pressure mon‑
itoring (TaskForce Monitor; CNSystems Med‑
izintechnik GmbH, Graz, Austria), and sympa‑
thetic skin response assessment (VikingQuest; 
Natus, San Carlos, California, United States).1 
The results showed severe autonomic, primarily 
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data may include low supine norepinephrine lev‑
els with minimal to no increase on standing.3 In 
the absence of neurologic symptoms, patients 

and 6‑[18F]‑fluorodopamine positron emission 
tomography, usually demonstrating decreased 
cardiac sympathetic innervation. Laboratory 

FIGurE 1  Comprehensive autonomic system evaluation (deep breathing [DB], Valsalva maneuver [VM], head ‑up tilt [HUT]) with continuous heart 
rate (HR) and blood pressure (BP) monitoring (TaskForce Monitor, CNSystems)a, and sympathetic skin response (SSR) assessment (EMG, VikingQuest, 
Natus);1 A – severe orthostatic hypotension (systolic and diastolic BP falls by 61 and 40 mm Hg, respectively) during HUT accompanied by presyncope 
and requiring tilting the patient back to the supine position; B – severe sympathetic failure demonstrated using VM, which resulted in a continuous 
unopposed fall in BP during the whole phase II, without BP overshoot in phase IV, thus showing both alpha‑ and beta ‑adrenergic dysfunction; 
C – six ‑per ‑minute DB resulted in typical, mechanically ‑induced oscillations in BP but reduced reflex vagal responses, as demonstrated by decreased 
HR changes (I/E ratio = 1.06, age ‑adjusted normal value: ≥1.10).1 D – SSR induced by inspiratory gasp had reduced amplitude and prolonged latency 
in the upper extremities and was absent in the lower extremities. E , F – subsequent HUT was performed and—upon the fall in BP and occurrence of 
presyncope—the patient was taught to apply physical counter ‑maneuvers. Marked BP increases were induced by leg crossing (E) and tip ‑toeing (F), 
involving repetitive standing on the toes. Both maneuvers were proven effective in preventing syncope in this patient.

a Gaps in the shaded areas of BP curves (showing systolic, mean, and diastolic BP) visible in panels A, B, E, and F indicate periods of temporary 
signal loss from the finger cuffs due to very low BP values.
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initially present to cardiologists, endocrinolo‑
gists, gastroenterologists, or urologists, war‑
ranting multidisciplinary approaches. To date, 
PAF is incurable; clinical improvement may be 
achieved with nonpharmacologic and pharma‑
cologic measures to control blood pressure fluc‑
tuations (FIGurE 1E –1F).2
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