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sialorrhea

Hypersalivation (or sialorrhea) refers to the presence of 
excessive saliva in the mouth, which may cause drooling



Major salivary glands

• Parotid

• Submandibular

• Sublingual



Parotids + submandibular 95% of the total salivary secretion

500-600ml / day
99% water, 1% proteins



The salivary reflex

sympathetic

parasympathetic
Superior Salivary Nucleus

Descending pathways

Inferior Salivary Nucleus



The salivary reflex

sympathetic

parasympathetic
Superior Salivary Nucleus

Descending pathways

Inferior Salivary Nucleus



The salivary reflex
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sympathetic



Acini (Ac) and ducts (Dc)

Cholinesterase staining of 
parasympathetic nerves surrounding
the acinar units

Myoepithelial cells surrounding
acinar groups demonstrated by 
actin staining

Proctor, 2007



Parasympathetic and sympathetic nerves: synergic function

M1, M3- Ach – R
𝛂𝛂1-adrenergic
ß1-adrenergic
VIP-r

Cross-talk neuropeptides and neurotransmitters Salivar production

Purinergic receptors

Pedersen, 2018



NA

• Resting flow rate (0.3-0.4ml/min, during sleep 0.1ml/min)
• Stimulater flow rate (parotids)

• Different kind of stimuli change the proteoma



Sialorrhea 



Sialorrhea



Sialorrhea due to loss of muscular control rather than hypersalivation



Sialorrhea in Parkinson Disease

• Prevalence 10-84%
• Lewy pathology have been found in the submandibular glands
• Saliva production seems unchanged or even depressed in PD, 

indicating excessive salivation is not a crucial factor

Adler, Neurology, 2014



• Risk factor for drooling: dysphagia, orofacial rigidity/hypomimia, 
lingual bradykinesia, cognitive status, male gender and more 
advanced disease stage, non-tremor dominant PD phenotype

• The relationship between drooling and L-Dopa / DBS is still 
controversial



Sialorrhea

ALS 
• Prevalence 20-25% 
• not increased production of saliva but inability to swallow secretions

(spasticity, weakness, loss of oropharyngeal coordination,…)

Cerebral Palsy
• 10% of patients with CP and post-traumatic encephalopathy

Adler, Neurology, 2014Young, Cochrane Library 2011



Methods to quantify

 Swab method

 Sialometry
Unstimulated salivary flow rate (uSFR)

gr/min

Clinical score 
DSFS (PD, Parkinsonisms, ALS)
Sialorrhea Scoring Scale (ALS)
Global Impression of Change Scale GICS



Treatment options

• Anticholinergic drugs
• Botulinum Toxin
• Radiotherapy
• Surgery



BotulinumToxin
• Selective block of presynaptic release of acetylcoline from the cholinergic endings

supplying eccrine salivary glands. 
• Botulinum Toxin injection for excessive drooling was first reported in 1997 and, in 

the last years, BoNT has emerged as a safe and effective treatment.
• Both serotype A and type B were used (onabotulinumtoxinA, 

abobotulinumtoxinA and incobotulinumtoxinA, rimabotulinumtoxinB.
• Incobotulinum is licenced for chronic sialorrhea in adults.

BINDI
NG

DOMAI
N



Ellis, Eur Arch Otorhinolaryngol (1999)





1 week after 5 U BTXA injection

2 weeks 4 weeks 12 weeks
Shan, 2013



M3 receptor

AQP5 

Shan, 2013
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• Efficacy and safety
• Doses
• Selection of salivary glands
• Use of guidance technique (US vs anatonical landmarks)
• Outcome measures
• Long term treatment of chronic scialorrhea
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Efficacy and safety



Yu, Eur J Neurol. 2022

Efficacy and safety of botulinum toxin for treating sialorrhea:
A systematic review and meta-analysis



Neurology, 2019 



Neurology, 2019 

AEs
15 (41.7%) - placebo, 
32 (43.2%) - incobotulinumtoxinA 75 U, 
34 (45.9%) - incobotulinumtoxinA 100 U

The most frequent treatment-related AEs were dry mouth

Drooling Severity and Frequency Scale (DSFS) 

Unstimulated salivary flow rate (uSFR)
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• Incobotulinumtoxin A 75-100U
• Rimabotulinumtoxin B 2500U – 3500U 

#  Doses

for higher doses further recommandation are needed



Botulinum Toxin in Sialorrhea

• Efficacy and safety
• Doses
• Selection of salivary glands
• Use of guidance technique (US vs anatonical landmarks)
• Outcome measures
• Long term treatment of chronic scialorrhea



Restivo, Toxin, 2018



• The parotid gland provides the bulk of salivary secretion during
stimulation, but

• The basal salivary secretion remains debilitating for the patients

70% submandibular
and sublingual



#  Selection of salivary glands

Treatment of 4 SG should be considered for better results



Use of guidance technique (US vs anatonical landmarks)

« the midpoint on the line connecting the tragus to the 
angle of the mandible, approximately the site of the ear
lobe. Deliver injection 1 cm anterior to this…” 

“…the midpoint between the angle of the mandible and 
the tip of the chin. Inject 1 finger breath medial to the 
inferior surface of the mandible at this point»

McGeachan



Localization of Salivary Glands for Botulinum Toxin Treatment: 
Ultrasound Versus Landmark Guidance
Sebastian Loens, MD,1,* Norbert Brüggemann, MD,1,2 Armin Steffen, MD,3 and Tobias Bäumer, MD1

Loens, MOVEMENT DISORDERS CLINICAL PRACTICE 2020

Gland thickness in mm



Loens, MOVEMENT DISORDERS CLINICAL PRACTICE 2020

For both glands, the optimal position was located posteriorly with a mean horizontal deviation of 21 mm for 
the PG and 19.6 mm for the SG, resulting in a significant difference in thickness between the LM and US 
positions
for both glands.



Submandubular gland

30 - 27 G
Dilution 5 U/0.1ml

Parotid gland















#  Use of guidance technique (US vs anatonical landmarks)

US – guide in particular for first treatment is highly 
recommended



• Efficacy and safety
• Doses
• Selection of salivary glands
• Use of guidance technique (US vs anatonical landmarks)
• Outcome measures
• Long term treatment of chronic scialorrhea



Clinical score 

Drooling Severity and Frequency Scale (DSFS) (PD, Parkinsonisms, ALS, CP)
Sialorrhea Scoring Scale (ALS)
Sialorrhea Clinical Scale for PD (SCS-PD)
The Radboud Oral Motor Inventory for PD subscale for saliva (ROMP-S)
Global Impression of Change Scale GICS





• Efficacy and safety
• Doses
• Selection of salivary glands
• Use of guidance technique (US vs anatonical landmarks)
• Outcome measures
• Long term treatment of chronic scialorrhea



Jost, Parkinsonism and Related Disorders, 2020

SIAXI
173 pts
64-week observation period
Open
Each cycle: 16 weeks 



Long-term incobotulinumtoxinA treatment for sialorrhea

the incidence of AEs per treatment cycle during the extension
period (35.6–43.6%) was similar to that reported for
incobotulinumtoxinA recipients in Cycle 1 in the main period (44.6%)

Jost, Parkinsonism and Related Disorders, 2020

Unstimulated salivary flow rate (uSFR)



8 year of follow-up
Failure in 11% of treatments.
AboBoNT 250U
RimaBoNT 2500U

Petracca, 2015



#  Long term treatment of chronic scialorrhea

Long term treatment showed convincing rate of  safety and  
efficacy



Mueller, Toxins, 2022



• fine

Grazie per l’attenzione
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