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The Effectiveness of Botulinum Toxin Type A Injections
in the Management of Sialorrhea
Original Investigation
Abstract

Özgür Sürmelioğlu , Muhammed Dağkıran , Ülkü Tuncer
Özgür Tarkan , Fikret Çetik , Mete Kıroğlu

Objective: The aim of this study was to evaluate the
effect of Botulinum toxin type A by injecting in the
submandibular and parotid glands on the frequency
and severity of sialorrhea.

Introduction

Cite this article as: Sürmelioğlu Ö, Dağkıran
M, Tuncer Ü, Özdemir S, Tarkan Ö, Çetik F,
Kıroğlu M. The Effectiveness of Botulinum
Toxin Type A Injections in the Management of
Sialorrhea. Turk Arch Otorhinolaryngol 2018;
56(2): 111-3.
This study was presented at the 38th
National Otolaryngology head and neck
surgery congress, October 26-30, 2016,
Antalya, Turkey.
Corresponding Author:
Özgür Sürmelioğlu; surmeli2004@yahoo.com
Received Date: 23.02.2017
Accepted Date: 16.03.2018
© Copyright 2018 by Official Journal of the Turkish
Society of Otorhinolaryngology and Head and
Neck Surgery Available online at
www.turkarchotolaryngol.net
DOI: 10.5152/tao.2018.2411

,

Department of Otorhinolaryngology, Çukurova University School of Medicine, Adana, Turkey

Methods: Pediatric patients who were referred to our
department with sialorrhea were evaluated using their
parents’ frequency and severity scores of sialorrhea
with visual analog scales before and after 3 months of
botulinum toxin type A injections. Bilateral submandibular and parotid glands were injected with Botulinum toxin type A.
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Sialorrhea is characterized by excessive drooling
or salivation. Whilst normal in the early years, the
condition should be regarded as pathological after the age of four (1, 2). Pathologic drooling can
occur as an isolated condition associated with hypersalivation, but also as the side effects of amyotrophic lateral sclerosis, cerebral palsy, Parkinson’s
disease, or of their respective medication. Its most
common cause in childhood is cerebral palsy, with
a rate of 10 to 38% of the cases (3). In adults, Parkinson’s disease is the most common (70 to 80%)
cause of sialorrhea (4, 5). It is also seen in about 30
to 80% of adult schizophrenia patients as a result
of clozapine treatment (6). While the underlying
diseases alone are significant conditions, concomitant presence of sialorrhea can give rise to both social issues and local issues such as aspiration, skin
problems or infection (7).
Treatment of sialorrhea is not easy. Therefore, as
well as conservative treatment methods, highly invasive methods are also used. Conservative treatment often begins by regulating dietary habits.

Results: Twenty-seven pediatric patients who were
referred to our department with a complaint of sialorrhea were included in this study. Seventeen patients
were female and 10 were male. Severe sialorrhea with
cerebral palsy was present in all the patients. There
were no complications after the procedure.
Conclusion: Botulinum toxin A injected in the major
salivary glands in pediatric patients with neurological
disorders is a safe and effective method.

Keywords: Sialorrhea, botulinum toxin, parotid gland,
submandibular gland, cerebral palsy

Oral-motor exercises, intraoral devices or palatal
training devices can be used. While medical treatment modalities include medication and botulinum toxin, invasive methods like surgery or radiotherapy are also among the available options (8, 9).
This study was designed to evaluate the effectiveness of botulinum toxin type A injections in the
pediatric patients referred to our clinic because of
sialorrhea.

Methods

Incidence of sialorrhea in each pediatric patient
was followed with the help of their families and
assessed before and in the third month after their
botulinum toxin type A injection (Botox®, Allergan, USA). The study was launched in May 2016
after approval was obtained from the Ethics Committee of Çukurova University, Faculty of Medicine. Consent was obtained from the families of
all patients.
Botulinum toxin type A injection (Botox®, Allergan, USA) was administered to both pairs of the
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parotid glands and the submandibular glands in each patient.
The procedure was performed in the operating room under sterile conditions and injections were administered under sedation
in all patients. In each patient, botulinum toxin type A injection
was first administered to the two parotid glands, then to the
two submandibular glands. Botulinum toxin type A, delivered
by cold chain, was diluted with 1cc sterile physiological saline
to obtain 100IU botulinum toxin. The syringe was changed after
this process and the solution was administered via insulin syringes. After the respective regions of the parotid glands and the
submandibular glands were cleansed with antiseptic solution,
botulinum toxin injections were administered via an insulin syringe to the parotid gland (10 units each) and the submandibular gland pairs (20 units each) at a maximum of 2mg/kg in total.
No additional therapies were given after the procedure and all
patients were discharged on the same day. Families of patients
were asked to fill out visual analog scales before the procedure
and in the third month after the procedure and rate the severity and frequency of their patient’s condition on a scale of 0 to
10. The effectiveness of the method was assessed by comparing
these results.

Results

Twenty-seven pediatric patients who were referred to and treated for sialorrhea at the Otolaryngology Department, Faculty
of Medicine of the Çukurova University were included in the
study. Of the 27 patients 17 were female and 10 were male with
a mean age of 11.5 (Min: 6, Max: 16 years). All patients had cerebral palsy accompanied by severe sialorrhea. According to the
visual analog scale filled out by the families, all patients had profuse sialorrhea to the extent of soiling their clothes and hands.
Visual analog scale analysis of patients before the injections
showed a mean drooling value of 7.9 (Min: 5, Max: 10) and a
mean frequency value of 7.7 (Min: 5, Max: 10). Analysis of the
visual analog scales filled out by the families three months after
the injection showed a mean drooling value of 4.4 (Min: 3, Max:
9) and a mean frequency value of 4.6 (Min: 3, Max: 9) (Figure
1). The analysis showed significant reduction both in the severity
and the frequency of sialorrhea in a majority of the patients after
botulinum toxin type A injection. No complications were experienced in any of the patients after the procedure.
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Figure 1. Severity and frequency of sialorrhea shown on the visual
analog scale before and after the injections
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Discussion

Efficacy of botulinum toxin, a potent neurotoxin that inhibits
acetylcholine release, in sialorrhea was first reported in patients
with Parkinson’s disease (10). There are many studies that report
about the effectiveness of botulinum toxin injections into the
parotid and the submandibular glands in the management of
sialorrhea. Facial paralysis, however, is the major risk associated
with this procedure. While local anesthesia is recommended in
some studies, there are others that recommend, as we did in our
study, to perform the procedure under general anesthesia or sedation (11, 12).
Many studies indicate that administering botulinum toxin injections in the right doses and at the right intervals are vital for the
efficacy of the treatment, and discuss the impact of patient-related factors and the surgeon’s experience on the outcome (1315). Research has shown that the dosage of injection to the salivary glands, and injecting botulinum toxin to the submandibular
glands in addition to the parotid glands will increase the effectiveness of the treatment (14, 16). In our cases, the aim was to manage
sialorrhea in a single dose, without increasing the dosage and by
injecting botulinum toxin into both pairs of the parotid and submandibular glands. Many studies indicate that a need for booster
injections arose in the long-term follow-up of patients (7, 11, 12).
Facial paralysis or another kind of complication associated with
injection to the parotid glands was not encountered in any of
our patients. One study reported effective results and a success
rate of up to 89% in the management of sialorrhea with weightbased dosing strategy (17). There are also studies reporting of
unsuccessful response in 30 to 50% of the cases when botulinum
toxin was administered only to the submandibular glands (16,
18). Booster injections may be needed in some patients since the
effect of the toxin is temporary. In our study we aimed to present
the early results after a single dose of botulinum toxin.
There are studies that report ultrasound-guided administration of
the injections to the submandibular glands could increase the success of the method by up to 80% (19). Another study describing
ultrasound-guided administration of botulinum toxin injections
in 111 patients reported that the method is safe and effective and
could provide reduction in the rates of adverse events. The study
reported a 68% success rate with this technique in the management
of sialorrhea (20). Lack of ultrasound usage in the procedure and
the short follow-up periods are major shortcomings of our study.

Conclusion

Botulinum toxin type A was found to be an effective, safe and
less invasive method for the management of sialorrhea in pediatric patients.
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