
Evaluation & management of 
drooling; assessment tools, 

application of botulinum toxin 

대구파티마병원 
  

 이지인 



Case. 지 0 섭(M/11) 
 
Cerebral palsy, Spastic Quadriplegia(GMFCS level V ) 
2004년 : PEG, tracheostomy 
R/O aspiration pneumonia 입원 
: 2004년 3회, 2005년 1회, 2006년 3회, 2007년 1회, 2008년 4회 

Sialogram (+) 

2008년 11월 

Teacher drooling scale : grade 5/5 

(grade5: constant drooling, always wet) 

Drooling frequency and severity scale 

(DSS grade 5/5; profuse drooling off the  

   body and onto objects;furniture,books, 

 DFS grade 4/4; constant drooling) 



Botulinum toxin A (one unit/kg/gland) injection 

    into bilateral parotid gl. and bilateral submandibular gl.    

    under the ultrasound- and EMG-guidance  & conscious sedation 



시술날짜 
몸무게

(kg) 
drooling 정도 시술부위 BoTN-A 용량 

2010.07.07 10 
TDS 4/5, PDS 4/4 

DSS 5/5, DFS 4/4 

both parotid(P) and 

 submandibular(S) glands 
dysport 117U(29.4x4) 

2010.11.03 10 
TDS 4/5, PDS 1/4 

DSS 5/5, DFS 4/4 
both P & S glands dysport 117U(29.4x4) 

2011.10.19 14 - both P & S glands meditoxin 60U(15x4) 

2012.05.30 14 - both P & S glands meditoxin 70U(15x2,20x2) 

2012.10.25 14 
TDS 5/5, PDS 2/4 

DSS 5/5, DFS 4/4 
both P & S glands dysport 

205.8U 

(58.8x2, 44.1x2) 

2013.04.04 14 
TDS 5/5, PDS 2/4 

DSS 5/5, DFS 4/4 
both P & S glands dysport 

205.8U 

(58.8x2, 44.1x2) 

2013.09.05 14 
TDS 5/5, PDS 2/4 

DSS 5/5, DFS 4/4 
both P & S glands dysport 

205.8U 

(58.8x2, 44.1x2) 

2014.02.26 14 
TDS 5/5, PDS 2/4 

DSS 5/5, DFS 4/4 
both P & S glands dysport 

205.8U 

(58.8x2, 44.1x2) 



Posterior Drooling/Aspiration Scale (PDAS) : 
 
       
  0: no coughing and/or choking,  
  1: coughing and/or choking at night or on supine position 
        without aspiration pneumonia history 
  2: coughing and/or chocking at any time regardless position 
        without aspiration pneumonia history  
  3:  one aspiration pneumonia history  in the past 12 mo. 
  4:  more than one aspiration pneumonia  in the past 12 mo 

          



Outlines of salivary glands were drawn with yellow lines on this CT. 
A. Before injection B. 3 weeks after injection  
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 Overview of drooling 

 

 Evaluation of drooling 

       - assessment tools  

 

 Management of drooling 

       - application of botulinum toxin  



Definition 

 Poling(1978): a visually evident presence of excessive saliva 

 Lanconi(1989): saliva outside the lower lip 

 Brodsky(1993): spilling of saliva from the mouth onto 

                          the lips, chin, neck and clothing 

 Kay(2006): pools of saliva greater than one inch diameter 

 Van der Burg(2009): saliva(either a drop or a string) present  

        beneath the lower lip line or a string falling from the  

        mouth for a period longer than two seconds without the  

        individual leaning face and/or clothes 



Blasco 1992; Reddihough 2010 
 
1) Anterior drooling  
   : the unintentional loss of saliva from the mouth 
 
2) Posterior drooling     
   : saliva spilled over the tongue through the faucial isthmus 
 
 normal phenomenon in children before the development 
   of oral neuromuscular control at 18-24 months of age 
        cf) pathological : drooling after age 4 years 
     



 3 major pairs of glands  
     - Parotid 
     - Submandibular 
     - Sublingual 
 
  several hundred minor glands  
    located in upper aerodigestive tract  
     (lips, cheeks, tongue et al.)  

 

Salivary glands 

 Flow without stimulation: submandibular 65%  parotid  23%   
     sublingual 4%, others 8% 
 Flow with stimulation: parotid 69%   submandibular 26%  
     sublingual 5% 



Microanatomy of the salivary gland 

1. Secretory unit 
     Acinus, 
     Myoepithelial cells, 
     Duct 

 
2. Acini 
     Parotid - purely serous(amylase)  

     Submandibular - mixed but     
            predominantly serous 
     Sublingual - mixed but   

            predominantly mucous(mucin) 



Salivary secretion 

 Both the sympathetic and parasympathetic systems 

      play a role in the stimulation of salivary secretion.  

    - Parasympathetic system directly stimulates     

        submandibular, parotid and sublingual glands 

     cf) Sympathetic system stimulates contraction of muscle  

              fibres around salivary ducts. 

 

 Normal amounts:  

         adults: about 1 L/day (1cc/min) 

         children: about 0.5-0.6 L/day (0.5 cc/min)            



  Drooling in children with cerebral palsy 

   1) secondary not to excessive production of saliva(sialorrhea) 
                   but is the result of pooling of saliva  
 
   2) because of neurologic impairment such as spasticity 
       of the oropharyngeal and esophageal musculature 
       as well as oral sensory dysfunction and poor head control 
 
   3) G-E reflux in children with CP 
        : increase of salivary flow rate 
            -> exacerbate anterior and posterior drooling 
         cf) In healthy subjects, exposure of the distal esophagus to acid  
              -> result in an immediate increase of saliva secretion 
              -> the swallowed saliva play a role in the defense of          
                     esophageal mucosa to acid-induced injury   



 Overview of drooling 

 

 Evaluation of drooling 

       - assessment tools  

 

 Management of drooling 

       - application of botulinum toxin  



Assessment of drooling 

 Severity and impact of drooling  
 

  1) Subjective scales : completed by patients or caregivers 

         Drooling rating scale 
         Drooling frequency and severity scale 
         Visual analogue scale 
         Drooling impact scale 
         Global impression of change 

 
  2) Objective measures 

         Salivary flow measures; weight of dental rolls 
         Direct observations of saliva loss; counts of saliva drops  
         Bibs(or tissues) used  



       Grade 1: No drooling 

       Grade 2: Infrequent drooling, small amount 

       Grade 3: Occasional drooling, intermittent all day 

       Grade 4: Frequent drooling, but not profuse 

       Grade 5: Constant drooling, always wet 

Teacher drooling scale 

  Rate anterior drooling on a 5-point scale 



Drooling Frequency and Severity Scale 

• Drooling Severity Scale  

     1= Never drools, dry 

     2= Mild drooling, only lips wet  

     3= Moderate drool reaches the lips and chin 

     4= Severe drool drips off chin & onto clothing 

     5= Profuse drooling off the body and onto objects (furniture,books) 

•  Drooling Frequency Scale 

      1= No drooling 

      2= Occasionally drools 

      3= Frequently drools 

      4= Constant drooling 



The Drooling impact scale 



Drooling quotient 

 measuring percentage of time that a person drools  
     in a specified time period 
 
 Drooling was scored positive 
     if during a 15-second interval new saliva was present  
     on the lip margin or dropping form the mouth or chin area 
 
 observed both at rest(DQ10R) and during an activity(DQ10A) 





Sialogram(Salivagram) 

 100 microCi 99m-Tc-sulfur colloid in 0.1ml saline 
    ; drop under the patient’s tongue 
   -> 20sec/frame dynamic images over ten minutes  



 Overview of drooling 

 

 Evaluation of drooling 

       - assessment tools  

 

 Management of drooling 

       - application of botulinum toxin  



• Justinus Kerner, a German poet and physician.  

     : the first suggestion of idea using BTX to treat sialorrhoea  

     : He had noted the severe dryness of mouth of patients  

        with botulism and suggested that the toxin could be 

        used to treat hypersalivation. 

 

• Use in adults 

      Since 1999, Parkinson’s Ds, ALS, other neurologic ds. 

• Use in children 

      Since 2001, CP and other neuromuscular disorders 

History of Botulinum toxin A injection for drooling 



Botulinum Toxin  

• Produced by Costridium botulinum,  

      an obligate anaerobic, a rode shaped, gram  

      positive organism found in soil and water 

• 7 distinct serotypes: A, B, C, C, D, E, F, G 

• Botulinum toxin A  
: 150 kDa neurotoxin molecule 
  + One or more nontoxin proteins  

 (haemagglutinin) 



Commercially Available BoTN-A in Korea 



  Mechanism of Action   

• Effects on parasympathetic neurons  

– ACH is the neurotransmitter in postganglionic 

fibers of the parasympathetic division of the 

autonomic nervous system 

– Treatment of hyperhidrosis & hypersalivation 

 

 



Changes in acinar cell after botox injections to 

salivary glands- by Teymoortash et al., 2007 

• Goal: To verify whether temporary acinar atrophy occurs 
simultaneously with chemical denervation of the glands. 

• Methods:  

– Rt. SM: BTX A, BTXB, or both 

– Lt. SM: Saline 

• Results: atrophy of the acini: more prominent on glands 
injected w/botulinum toxin A and B 

• Reduction of the area of acinar cells after injection of BTX 

• Significant decrease in amylase 







Guidelines of Botulinum Toxin A Injection  
in salivary glands 

• No specific guideline  

– Appropriate  Dose 

– Duration of effect  

– Side effect 

– Either parotid glands or submandibular glands 

 



Salivary gland botulinum toxin injections for drooling in children 
with cerebral palsy and neurodevelopmental disability 
: a systemic reviews  -  Rodwell K et al(Dev Med Child Neurol 2012) 



• 10 units divided between parotid glands (the lowest dose) 

     ; 3 of 9 children as ‘good responders’     Bothwell et al(2002)  

 

• Dose dependent on child’s weight(30-50 units; higher dose) 

    ; a 51-63% reduction in maximal salivary flow rate 

                                                       Jongerius et al(2001) 

 => The studies therefore suggest 

       that the effect of botulinum toxin A may be dose related,  

       with 50 units being the maximum dose used in the study pts. 

Dosage 



• Savarese et al(2004) 

   ; sustained significant reduction in severity, frequency of drooling,  

     and number of bibs used for 2 mos but no significant difference  

     by 3 mos. 

 

• Jongerius et al(2004)  

    ; 48% of patients continued to have a clinical response to  

      botulinum toxin A, using the drooling quotient, at 24 wks,  

      which was the duration of the study. 

 

Most studies reported duration of beneficial effects 

       to be present at least 12wks post injection.  

 

Duration of effect 



• No significant side effects were reported following 
administration of botulinum toxin A, 

    although minor effects such as local swelling,  

    chewing difficulties, dry mouth, and transient weakness  

    of mouth closure have been reported. 

 

Side effect 



 Savarese et al(2004) 
• 53% - marked response 
            to parotid gl. Injection 
 

 Suskind and Tilton(2002) 
• submandibular gland injection  
    -  only 33% responders 
• both submandibular and parotid 
   glands injection  
    - most effective (80%)  

Parotid glands vs Submandibular glands 



 Botulinum toxin A versus B injection  



1) A marked decrease in submandibular salivary flow, anterior    
    drooling and posterior drooling after the first injection was  
    achieved.  
 
2) A striking finding was the long lasting effect after the second  
    BoNT injection. The interval between treatments ranged 7 to 12 
    months 
 
->It is hypothesized that hypotrophy of the injected salivary glands  
     may be induced due to long lasting denervation. 

Repeat Botox injection into the submandibular glands 

Jongerius PH. et al  
(J Pediatr Gastroenterol Nutr. 2005) 





Definition  



Assessment 



Indications 



Optimal botulinum toxin intervention regimen 



Adverse effects 



Summary 

• When choosing a treatment for drooling, it is essential to  
   balance out the benefits and the risks and to closely  
   monitor the patient to identify any unwanted side effects. 
 
• Initially the management approach is conservative and 
    then progress to more invasive procedures if appropriate. 
 
• The majority of available evidence for saliva management  
     in neurological conditions focuses on botulinum toxin  
     injections, but, there are no robust guidelines for their  
     administration.  
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