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Manifestation Pathophysiology Anatomica substrate                                      
(α-SYN associated neuropathology)

Orthostatic hypotension Impaired sympathetic vasoconstriction
Sympathetic ganglia, followed by IML and in 
some cases rostral VLM

Urinary urgency and urge 

incontinence
Detrusor overactivity

Impaired dopaminergic control at the basal-
ganglia–frontal circuits (?)

Sexual dysfunction Erectile dysfunction, Changes in libido

Involvement of pelvic nuclei and ganglia (?), 
Dopaminergic dysregulation in the 
hypothalamus, ventral striatum and frontal lobe 
(?)

Dry mouth
Impaired cranial parasympathetic output 
to salivary glands

Submandibular glands,Submandibular ganglion, 
Salivatory nucleus

Drooling Impaired swallowing
Dysfunction of the swallowing central pattern 
generator

Oropharyngeal dysphagia
Impaired coordination of activity of 
pharyngeal and upper esophageal 
muscles

Dysfunction of the swallowing central pattern 
generator (PPN)

Upper gastrointestinal dysmotility
Impaired vagal control of smooth muscle 
relaxation and contraction in the 
esophagus and stomach

Myenteric plexus, Dorsal motor nucleus of the 
vagus

Constipation
Impaired local peristaltic reflexes in the 
intestine and colon

Myenteric plexus (rostrocaudal gradient).

Defecatory dysfunction
Contraction of the puborectal muscle 
during evacuation

Dysfunction of the al rectoanal reflex

Hyperhidrosis
Sympathoexcitation during “off-periods”, 
Compensatory

Thermoregulatory pathways (?), Skin 
sympathetic denervation (?)

Autonomic manifestations of Parkinson's disease.



Come si definisce ipotensione 

ortostatica?



1. L’ipotensione ortostatica (orthostatic hypotension, OH) è una riduzione sostenuta della

pressione sistolica di almeno 20 mmHg o della pressione diastolica di almeno 10 mmHg

entro 3 minuti di ortostatismo o di un TILT-test inclinato almeno a 60°.

1. L’OH è un segno clinico e può decorrere sintomatica o asintomatica.

2. Nei pazienti con ipertensione supina, una riduzione della pressione sistolica di 30 mmHg

può essere un criterio più appropriato per la diagnosi di OH poiché l’intensità della caduta

della pressione arteriosa dipende dal valore basale della pressione.

Definizione



Variabili confondenti:

1. Età: la caduta della pressione aumenta con l’età, è maggiore nei pazienti anziani.

2. Ipertensione supina: la caduta della pressione può rispettare i criteri della OH anche se i valori 

pressori rimangono superiori alla norma

3. Variabilità diurna: la OH è più comune e grave al mattino

4. Ingestione di cibo: in particolare i pazienti con disautonomia possono presentare cadute significative 

di pressione dopo i pasti 

5. Farmaci: diuretici, antiipertensivi, alfa-antagonisti (es. farmaci per ipertrofia prostatica), 

antidepressivi (in particolare i triciclici), neurolettici, inibitori della 5-fosfodiesterasi (per disfunzione 

erettile) dopamino agonisti e levo-dopa, ecc.. 

6. Altri fattori: idratazione, temperatura ambientale, allettamento prolungato



Ipotensione ortostatica iniziale

1. Esagerata caduta transitoria della pressione ( > 40 mmHg di sistolica and/or > 

20 mmHg di diastolica) entro 15 s di ortostatismo

2. Si può osservare solo attraverso una misurazione battito a battito della PA

3. Può essere causa di sincope



Ipotensione ortostatica ritardata

1. Ipotensione ortostatica sintomatica dopo 3 minuti di ortostatismo

2. Il significato clinico di questa non è noto (forma lieve e precoce di insufficienza

simpatica ?)

3. Può essere rilevata aumentando oltre i 3 minuti il tempo di stress ortostatico

3° min -18/-8 mmHg

asymptomatic

5° min -25/-15 mmHg

symptomatic
10° min -40/-20 mmHg

symptomatic





Come sospettare la presenza di 

ipotensione ortostatica 

neurogena?



Orthostatic Hypotension

Symptoms
Dizziness, lightheadedness

blurred vision 

difficulties to concentrate

cognitive impairment 

coat-hanger-like neck pain

Nausea, headache, palpitations

Weakness, fatigue, lethargy

Syncopeall

Very rare symptoms: angina pectoris, oliguria



ANScovery System



 Orthostatic hypotension was associated with a 

significant worsening of cognitive 

performances, affecting both global cognitive 

functioning and specific tasks, mainly exploring

executive functions

 The assessment of cognitive function in 

patients with neurogenic orthostatic

hypotension should be performed considering

the body’s position of the subject



Cognitive and PAF









La nOH è sempre associata a 

ipertensione supina?

Come definisco ipertensione 

supina in presenza di nOH?















La nOH è un segno ma mi 

aiuta nel sospettare la 

diagnosi giusta?



Early if the pt had OH before,concurrent with, or starting 

within 1 year after onset of  a symptomatic movement 

disorder

MSA excluded with myocardial PET; OH documented by 

autonomic testing

Among the 35 PD+OH 60% had documentation of OH as 

an early finding. In 4 OH had preceded parkinsonism, 

and in 4 others, OH had dominated the early clinical 

picture, even after cessation of levodopa treatment.





UK Parkinson’s Disease Society Brain 

Bank clinical diagnostic criteria
Hughes et al JNNP 1992

Step 2  Exclusion criteria for Parkinson’s Disease

9) Early severe autonomic involvement











Diagnostic Algorithm

for interpreting OH



Is OH persistent and consistent ?

YES

Possible
OH

NO

If episodic & unexpected consider
neurocardiogenic syncope or 

other cause of TLoC



Is identifiable a cause of OH ?

• Drugs (vasodilators, chemiotherapeutics etc)

• Hypovolemia (dehydration, blood loss, adrenal insufficiency)

• Cardiac pump failure (heart block, aortic stenosis)

• Venous pooling (Prolonged recumbency, severe 

varicosities)

• Peripheral neuropathy (diabetes, amyloidosis, alcohol)

• CNS lesions (spinal cord injury,syringomyelia)



Is identifiable a cause of OH ?

YES

Treat
underlying

cause

NO

Possible neurogenic OH

(go to autonomic lab)



Possible neurogenic OH ?

• Cardiovascular reflex tests

• Beat-to-beat responses to Valsalva

• Orthostatic plasma NE

• Orthostatic vascular resistence

YES

Neurogenic
OH

NO
Rule out hypovolemia or 

other non-neurogenic
causes



Is peripheral NE denervation 

present ?

• Cardiac sympathetic neuroimaging (MIBG)

• Supine plasma catechol

• Neuropharmacologic probes (infusion of NE)

• Cardiovascular reflex tests ?



Positive tests for peripheral NE 

denervation

Positive tests for 
peripheral NE 
denervation

Evidence of central
neurodegeneration

PD + 
NOH

LDB

NO central
neurodegeneration

PAF



Negative tests for peripheral NE 

denervation

Negative tests for 
peripheral NE 
denervation

Evidence of 
central

neurodegeneration

MSA

NO central 
neurodegeneration

AAG



Evaluating the main causes of AF



Perché è importante sapere 

se un pz ha nOH?



Importance of diagnosing OH

OH may underlie symptoms of cerebral hypoperfusion

OH is a risk factor for falls (Ooi WL, 2000)

OH is an independent predictor of all cause of mortality (Masaki 

1998, Rose 2006)

OH is predictor in elderly people

of ischemic stroke (Eigenbrodt 2000)

of white matter findings on cerebral MR (Longstreth 1996)

The risk of vascular death associated with OH is especially high 

among diabetic pts (Luukinen 2005)



Prognosi ipotensione ortostatica
Rose et al. Circulation 2006



















Head-up tilt test

PRIMA DOPO 100 mg of LDOPA 







Perché è importante sapere 

se un paziente con nOH sia 

anche un iperteso in posizione 

supina?



Importance of diagnosing SH

It is unclear to what extent supine hypertension 
contributes to morbidity and mortality in such patients

Does SH carry the same risks of chronic hypertension?

Debate continues on the ‘safe’ upper limits of supine 
hypertension and the use of anti-hyper drugs at night

How much harm result from SH in autonomic failure?

Left ventricular hypertrophy

Case reports of Hemorrhagic stroke 

http://stroke.ahajournals.org/content/vol34/issue7/images/large/23FF1.jpeg
http://stroke.ahajournals.org/content/vol34/issue7/images/large/23FF1.jpeg


Treatment

A double face dilemma!!!



Peggioramento 

dell’ipotensione ortostatica

Farmaco

ipertensivante

Farmaco

Anti-ipertensivo

Peggioramento

dell’ipertensione clinostatica

TERAPIA FARMACOLOGICA



We treat OH vigorously, even at the 

exspense of worsened SHyper

The correctness of this practice remains 
to be established !!!

So what ??



Disautonomia urinaria



SINTOMATOLOGIA UROLOGICA

Sindrome urgenza/frequenza:

 Urgenza minzionale

 Aumento frequenza minzionale

Incontinenza urinaria da urgenza

• Svuotamento vescicale incompleto

• Ritenzione urinaria



da : Sakakibara R. et al.  JNNP 2005



Trattamento della 

disfunzione urinaria

 Iperreflessia detrusoriale

 Dissinergia sfinterico-

detrusoriale

 Ridotta attività detrusoriale



Bladder Dysfunction

Algorithm for management of

neurogenic incontinence.

PVR = postvoid residual; CISC = clean

intermittent self-catheterization.




