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Anatomy review
Upper respiratory tract:
• Nasal Cavity
• Pharynx
• Larynx

Lower Respiratory tract:
• Trachea
• Bronchus
• Bronchioles
• Alveoli 



Sialorrhea (drooling): a pratical approach

• Normal salivary production: 
▫ 0.5 L to 1.5 L daily

• Decreased ability to manage normal saliva 
production due to weakness of the tongue, 
lip and swallowing muscles. 

• A build up of saliva and thick tenacious mucus 
can disrupt sleep and increase the risk of 
choking.

• Balance between managing drooling and drying 
some of the most complex to manage



Non pharmacological management

• Position body and provide head and neck 
support

• prevent and reduce skin irritation
• portable suction device
• oral swabbing and syringing.



Thick tenacious saliva

• Check/increase fluid intake
• natural mucolytic agents:
▫ papaya enzyme, juices and ice cubes - grape, 

apple, pineapple and papaya
• frequent swabbing of the mouth:
▫ using plain water or a mouth wash of one 

teaspoon bicarbonate of soda or one teaspoon salt 
in a glass of water, especially after meals (avoid 
harsh mouthwashes)

• nebulised saline may be helpful
• assisted cough technique can help



Xerostomia or dry mouth:

• Often related to mouth breathing during sleep
• Sip of fluids regularly
• Oral lubricants:
▫ Aquaspray, dry mouth products from the chemist, 

or citrus lollies to stimulate saliva. Or try 100 
parts grape seed oil to 1 part peppermint oil

• Review medications - some such as 
anticholinergic medications may cause dry 
mouth



Pharmacological Management 
• Anticholinergic medications are the first-line 

therapy of sialorrhea. Individual medication 
choices should be tailored to patient factors
▫ Glycopyronium preferred in the elderly as doesn’t 

cross the blood-brain barrier
▫ Hyoscine patches (preferred to medication)-

National shortages
• Atropine drops (eye drops and off licence)
▫ Short acting 50% dose excreted in 4hrs (helpful 

cuff down with tracheostomy)
• Amitryptyline



Pharmacological Management 

• Botulinum toxin is effective for management of 
sialorrhea in ALS. It can be used as second-line 
therapy and should be considered after feeding 
tube insertion because of the theoretical risk of 
worsening swallowing or airway integrity.

• Focal salivary gland radiation is an option for 
management of sialorrhea as second- or third-
line therapy (usually irreversible).



Paucity of RCT data.

Botulinum toxin B injected into parotid and submandibular glands may have 
beneficial effect on patient reported outcomes and volume of saliva at 8 weeks. 
No clear benefit on quality of life measures were observed. 

Oral administration of 20 mg dextromethorphan hydrobromide and 10 mg 
quinidine sulphate twice daily (Nuedexta) probably slightly improves 
patient‐reported sialorrhea.

Lack of RCT evidence for hyoscine patches in a cross-over design of versus 
Botulinum A/ Radiotherapy. Too small numbers. 



NICE guidelines summary



Thick tenacious chest secretions

• Thinning secretions aids chest clearance. 
• Consider:
▫ Hydration status 
▫ Carbocysteine
▫ Saline nebulisers
▫ Underlying lung disease such as COPD/ 

bronchiectasis consider LT antibiotics such as 
Azithromycin/ N-acetylcysteine. 



Chest secretion management

• Reduced cough function predispose to chest 
infection. Inability to clear chest secretions. 
Natural defence mechanism against aspiration 
of particles into the lung. 





Cough mechanism

Insufflation 
phase

Build up of intra-
thoracic pressures

Expulsion phase



Cough impairment in ALS 

• Bulbar dysfunction
Reduces the rapid opening and closing of the 
glottis during coughing

• Inspiratory muscle weakness
Unable to reach maximal inspiratory capacity 

• Abdominal/expiratory muscle weakness 
Unable to generate adequate peak expiratory flow 
rates





Peak cough flow 

360L/min

<360 
>160L/

min

160L/min



Cough augmentation strategies 
Treatment modality Phase of cough 

augmentation
Ease of delivery Additional benefits

Lung volume 
recruitment bag 
(LVR, breath-
stacking)

Insufflation phase 
(1)

Can be self 
administered if UL 
strength adequate 
Can teach caregiver 
to apply

• Helps to 
maintain chest 
wall compliance 

• Portable
• Not battery 

operated 
Manually assisted 
cough (MAC)

Expulsion phase (3) Cannot be applied 
by individual 

Mechanical 
insufflation-
exsufflation (MI:E, 
Cough assist)

Insufflation phase 
(1)
Expulsion phase (3)

Can be self 
administered if UL 
strength adequate 
Can teach caregiver 
to apply

• Acutely 
enhanced forced 
vital capacity 

• Helps maintain 
chest wall 
compliance

• May avoid need 
for emergency 
help



Evidence base 

• N = 26 PwALS ( 15 with severe bulbar dysfunction
• Numerous lung capacity/volume outcome measures:
     
Results:
• All pts had similar time from disease onset to diagnosis
• Statistical differences were found between the non-bulbar & bulbar 

patients in lung function and cough capacity parameters 
• Four patients with bulbar dysfunction and MIC >1L had PCFMI:E < 

2.7L/s



• RCT
• 40 patients randomized to breath-stacking technique (n=21), MI:E 

(n=19)
• Patients followed up at 3-month intervals for at least 1yr or until death
• All patients diagnosed with respiratory failure and offered NIV 

• Primary outcome measure:
No. of days with symptoms of chest infection, treated with antibiotics, in the 
community or in hospital. 

• Secondary outcome measures: Survival and QoL benefit



• Unassisted PCF vs PCFMI:E

• Bulbar group, these values were 42 (35–130) 
l/min versus 436 (244–630) l/min, respectively 
(p = 0.008), and 89 (40–106) l/min versus 491 
(192–580) l/min, respectively, in the non-bulbar 
group (p = 0.019)



LVR had a significantly positive effect on FVC for 
up to 15 min following treatment but did not have 
a facilitative effect on SnP at any time-point. 

LVR had a significantly positive effect on PCF 
during unassisted coughing at both 15 min and 30 
min following treatment, and there was no 
significant decrease in flow rates from baseline to 
30 min later.



• Cross-sectional study of 20 patients with ALS and 20 healthy age-matched and sex-
matched volunteers

• Video-recorded flexible transnasal fibre-optic laryngoscopy

• Standardised protocol, applying pressures of ±20 to ±50 cm H2O

• Laryngeal movements were assessed from video files



Results 
• At the supraglottic level, all patients with ALS and bulbar symptoms (n=14) 

adducted their laryngeal structures during insufflation

• At the glottic level, initial abduction followed by subsequent adduction was 
observed in all patients with ALS during insufflation and exsufflation

• Hypopharyngeal constriction during exsufflation was observed in all 
subjects, most prominently in patients with ALS and bulbar symptoms

• Healthy subjects and patients with ALS and no bulbar symptoms (n=6) 
coordinated their cough well during MI-E



Andersen et al., 2017





My personal view 

Holistic approach to cough assessment 

Peak cough flow measurement is only 
one part of the overall assessment 

Patients with severe bulbar dysfunction 
require careful consideration

Does prophylactic treatment increase 
burden of care?



Tracheostomy 

Control of 
bulbar 
secretions 
(physical 
barrier)

Direct 
access to 
suction 
chest 
secretions 



Role tracheostomy ventilation (paucity of data)

Advantages Difficulties
• May improve ventilation in 

appropriate patients
 due to reduction of leak
 increased ventilatory security 
 Bypass upper airway issues-

sialorrhea, glottic closure 
• Liberates face

 Enhances interaction with 
relatives

 Facilitates oral hygiene/tastes 
for pleasure in ventilator 
dependent patient

• Enhanced secretion management
 Facilitates direct suction of 

chest secretions
• Case reports of improved survival 

• Risk of procedure and GA 
• Mortality reported as high as 

10%
• Potential loss of voice/swallow
• Increased support required

• will need 24hr care with 
tracheostomy trained carers

• Impact on 
independence/intimacy with 
partners/carer burden 

• Significant delays in discharge 
• CHC/ICB funding
• Lack of trained carers/ nurses 

• High associated costs (>250k/yr)
• May survive with increased levels 

of disability 



We would be happy to take your questions. 
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