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Sialorrhea in the pediatric population usually affects patients with neuromuscular
disorders such as cerebral palsy, muscular dystrophies, and children with anoxic brain
injuries in utero and post-partum. These patients have significant neuromuscular
incoordination which leads to dysphagia, difficulty handling salivary secretions, and
recurrent aspiration pneumonia. In addition to medical complications, pediatric
sialorrhea can lead to significant stressors on the patient’s family due to constant
clothing changes and fears of recurrent illness. Treatments that have been described
with varying degrees of success include medical management, Botulinum toxin injection,
and surgical management. The articles that were reviewed are listed in Table 1.
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Treatment
Number of Patients
Glycopyrrolate
38
Transdermal Scopolamine
11
Atropine Drops
22
Sublingual atropine
7
Sublingual atropine
1
Botulinum toxin
45
Botulinum toxin vs SGE/PDL 21 (Botox) 15(SGE/PDL)
Botulinum toxin
181
Botulinum toxin
69
Botulinum toxin
33
Botulinum toxin
45
Botulinum toxin
21
SGE and PDL
93
Multiple surgical modalities
138
4 gland ligation
38

Table 1: List of Review Articles.

Keywords: Pediatric Sialorrhea; Botulinum toxin injection; Scopalamine; Robinul and
Surgical Therapies.

Literature Review
Pediatric patients who suffer from sialorrhea are initially treated with medical
therapy. Anticholinergic medications such as Scopalamine and robinul are commonly
employed. The main goal is to decrease the volume of salivary secretions. This treatment
does not address the associated swallowing disorders that are commonly found in this
patient population. In one study 39 children were started on glycopyrrolate (Robinul).
Twenty seven completed the study with improvement from severe drooling to dry or
mild drooling [1]. Twelve patients dropped out due to side effects of the medication.
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Other studies, although small, have shown similar efficacies of
transdermal scopolamine [2]. Although there seem to be
improvements in drooling, particularly in severe cases, a
significant portion of the treatment population discontinue
systemic anticholinergic therapy due to unacceptable side
effects such as xerostomia, pupillary dilation, mouth breathing,
and restlessness. Additional research has focused on local
therapy in hopes of treating sialorrhea and avoidance of more
invasive procedures.
Sublingual atropine has been described in the adult
population with some success in patients with neurologic
disorders such as Parkinson’s disease and less success in
patients with sialorrhea following treatment for head and
neck cancer [3,4]. Sublingual atropine has been described
with some success in the pediatric population in a case report,
but further study is needed to determine if this is a safe and
effective treatment strategy [5]. When medical management
is ineffective or not tolerated, surgical therapy is usually the
next step. These therapies are usually limited to Botulinum
toxin injection and surgical excision of glands.
Reported rates of decreased sialorrhea following Botox
injection range from 51% to 79% [6]. The wide range of success
is likely due to the subjective nature of defining decreased
saliva production and the lack of a widely used objective
system to determine success rate of medical and surgical
therapies. Formeister, et al. utilized the Teacher Drooling Scale
(TDS) to assess the pre- and post-operative saliva production
in children with chronic sialorrhea [7]. Other methods of
evaluating severity of sialorrhea is inquiring about the number
of bib changes per day, Likert scale, the Thomas-Stonell and
Greenberg scale, and the drooling impact scale [8].
Botulinum toxin A is the most common type employed in
the treatment of sialorrhea. Botulinum toxin B has also been
used in the past with some studies revealing equivalent results
to type A [9]. Type B has been found to have some systemic
anticholinergic effects which are not seen with use of type A.
A third formulation, Botulinum toxin type C is currently being
evaluated for use in sialorrhea.

Although less invasive than open surgical procedures, Botox
injection can lead to significant complications. Minor
complications include neck pain, nausea and speech problems;
while major complications may include aspiration pneumonia,
prolonged dysphagia, and need for gastrostomy tube placement
due to prolonged dysphagia [6,10]. The complication rate
leading to hospitalization has been reported to be approximately
7-8% in two studies, while Khan et al reported that 26% of the
patients enrolled had minor complications [6,11].
Decreased salivary production may not be noted in
patients until 2-3 weeks post-injection, with a gradual return
to baseline sialorrhea in 2-3 months [12-14]. Repeated
injections are necessary for adequate control.
Due to the wide range of success in utilizing Botox
injection for control of sialorrhea and the need for repeated
procedures, some patients and families choose to undergo a
more permanent open surgical procedure. Formeister, et al.
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noted that one third of their patients who underwent Botox
injection eventually underwent open surgical procedures [7].
The most common utilized procedure is bilateral
submandibular gland excision (SGE) and bilateral parotid duct
ligation (PDL). Stern et al looked at 93 patients with chronic
sialorrhea who underwent SGE and PDL over a period of 9
years [15]. 87% reported no further drooling over a period of
1-10 years. Additionally, the procedure was found to be quite
safe with only 3 post-operative complications, 7 patients
reporting xerostomia, and 2 reporting increased dental caries.
A meta-analysis by Reed et al reviewed 47 studies that
focused on surgical management of sialorrhea identified a
success rate of 81.6% for all surgical procedures [16]. Bilateral
SGE and PDL were identified as the most effective procedures
with a success rate of 87.8%. Ligation of all 4 ducts was found
to be the least effective procedure with a success rate of only
64.1%. Another study evaluated intra oral duct ligation
procedures. Procedures included submandibular duct ligation,
3-duct ligation, and 4-duct ligation. All procedures had a
recurrence rate of 58% or higher, and the time to recurrence
was at the most 6 months [17].
Four duct ligation is another option for treatment of
pediatric sialorrhea that offers the advantage of being less
invasive compared to gland excision. Khan et al identified 38
patients with sialorrhea who underwent four duct ligation
[18]. There was subjective improvement in sialorrhea at 1
month in 80% of patients and at 1 year in 69% of patients.
Decreased sialorrhea was noted to last up to 20.4 months,
significantly longer than botulinum toxin effects but not as
good as excision of submandibular glands and ligation of
parotid ducts.
A multi-disciplinary approach for the treatment of
sialorrhea has gained attention over the past several years. A
2 year experience at Nationwide Children’s Hospital was
recently published describing the effectiveness of their multidisciplinary clinic [19]. The clinic included specialists from
pediatric otolaryngology, speech language pathology,
physical medicine and rehabilitation, and pulmonology. The
authors felt that due to the complex nature of pediatric
sialorrhea a more comprehensive evaluation and treatment
strategy should be employed for patients with this disorder.

Conclusion
Pediatric sialorrhea is a complex disorder that may be
difficult to control. Various treatment strategies have been
employed over the years with varying efficacies. While
effective medical management is available it carries a higher
risk of systemic side effects relative to surgical therapy. The
most effective surgical treatments include Botulinum toxin
injection and bilateral submandibular gland excision and
parotid duct ligation. While still in its early stages, a multidisciplinary approach may prove to be the most effective
method of approaching pediatric sialorrhea.
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