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ORIGINAL ARTICLE

US-guided botulinum toxin injection for excessive drooling in

children

Turkmen Ciftci, Devrim Akinci, Nursel Yurttutan, Okan Akhan

PURPOSE

We aimed to evaluate the safety and efficacy of botulinum
toxin A (BTX-A) injections under ultrasonography (US) guid-
ance for children with excessive drooling.

MATERIALS AND METHODS

Between January 2006 and January 2011, 44 BTX-A injections
into bilateral submandibular glands were performed in 20
children (mean age, 9.1 years; range, 3-16 years; gender,
15 boys and 5 girls) under intravenous sedation. Efficacy of
the injections was evaluated 4-12 weeks after the injection.
Severity of drooling was assessed using the Teacher Drooling
Scale (TDS). If the patient or the patient’s caregiver reported
a good initial response, injections were then repeated period-
ically when drooling reached the preinjection score. If there
was no response or suboptimal response, a booster injection
of BTX-A was given after one month.

RESULTS

Technical success rate was 100%. No procedure-related ma-
jor or minor complication was detected. One family (5%)
reported intermittent problems with swallowing due to vis-
cous saliva. A successful outcome was defined as a minimum
two point reduction in TDS score. This outcome occurred
for 8 of 20 patients four weeks after the first injection. After
consecutive sessions, clinical success was achieved at the end
of the 12 weeks for 16 patients (80%). The mean TDS score
decreased from 4.75 to 2.1 at the end of the study for all
patients (P < 0.05). Four patients did not respond to BTXA
injection. Submandibular resection was applied to 3 of 4
unresponsive patients. Two patients had complete remission
after surgery, but one patient showed excessive drooling that
could not be controlled.

CONCLUSION

US-guided submandibular BTX-A injection is a safe and ef-
fective procedure in treating drooling in children. It can be
performed under intravenous sedation and does not require
general anesthesia.
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xcessive drooling (sialorrhea) is commonly observed in children

with chronic neuromuscular disorders such as cerebral palsy, severe

mental retardation, facial paralysis, and encephalopathy. Cerebral
palsy is the most common cause of excessive drooling in children, with
an incidence of 10%-38% (1). Excessive drooling adversely affects the
quality of life, particularly in children, with consequent negative im-
pacts that include perioral skin breakdown and infections, disturbed
speech and eating, and the soiling of clothing from saliva (2). In severe
cases, aspiration-related pulmonary complications can occur (posterior
drooling). In addition, drooling may cause psychosocial morbidity, as
other individuals may be averse to the drooling and refuse close con-
tact (2, 3). All treatment strategies currently used include behavioral,
medical or surgical approaches; none of these treatments, however, are
satisfactory (4). Anticholinergic drugs taken orally or transdermally may
be effective, but produce unacceptable side effects (4-7). Surgical treat-
ments, such as removal or denervation of salivary glands or ligation of
the major salivary ducts, are more invasive and carry more risk, includ-
ing severe and irreversible xerostomia (6, 8-10).

Recently, botulinum toxin A (BTX-A) has emerged as a potential treat-
ment agent for the management of drooling. BTX-A blocks the neuromus-
cular junction by inhibiting the release of presynaptic acetylcholine,
which prevents the secretion of saliva (1-7). Results of BTX-A injections
into salivary glands in children are well documented in the pediatric and
neurology literature, with many cases showing clinical improvement in
drooling and few side effects (2-7, 11-18); the number of reports regard-
ing this procedure in the radiology literature, however, is limited (19).

The purpose of this study was to evaluate the safety and clinical effi-
cacy of BTX-A injections under ultrasonography (US) guidance for chil-
dren with excessive drooling.

Materials and methods
Data collection

This retrospective study included patients treated in our hospital be-
tween January 2006 and January 2011. We included all children who
underwent US-guided submandibular BTX-A injections for excessive
drooling and who were monitored by follow-ups for at least six months.
Clinical information for all patients was collected from our institutional
database. The mean age of the 20 patients (15 boys and 5 girls) in the
study was 9.1 years (range, 3-16 years). This study was approved by the
Hacettepe University School of Medicine Institutional Review Board (B.
30.2.HAC.0.70.00.01/431.10-954).

A total of 44 injections was performed in 20 patients for 88 glands.
Responses to treatment in all patients were evaluated with Teacher
Drooling Scale (TDS) scores before and 4-12 weeks after the treatment,



Figure 1. a, b. A seven-year-old girl with mental retardation. Entrance into submandibulary gland with 23 G needle under US guidance (a) and
BTX-A injection (b) are seen.

as done in previous studies (2, 7)
(Table 1). TDS scores were obtained
by evaluations collected from the pa-
tients’ caregivers, clinicians, and dis-
charge notes.

Inclusion and exclusion criteria

Injections performed in patients with
symptoms of anterior drooling and a
score of 3 or higher on the TDS (indi-
cating severe drooling) were included
in the study. Injections performed in
patients with symptoms such as bron-
chial aspiration and pneumonia due to
posterior (retropharyngeal) drooling
were excluded from this study. Patients
who underwent salivary gland surgery
due to drooling were also excluded
from this study.

Procedures

All injections were performed in an
interventional radiology suite under
US guidance with intravenous seda-
tion. Possible adverse effects and risks
related to the interventions or anes-
thetics were explained to the parents,
and informed consent was obtained

Table 1. Teacher Drooling Scale (TDS) (2, 7)

before the procedure. For sedation,
propofol (1 mg/kg) and fentanyl (1
png/kg) were administered intrave-
nously by an anesthesiologist. US
guidance was performed using a sys-
tem equipped with a 7.5 MHz high-
resolution transducer. Only the sub-
mandibular glands were injected for
each procedure. Before injection, the
vascular anatomy of the submandibu-
lar glands was carefully assessed with
color or power mode of US. A single
dose of BTX-A (Botox®, Allergan Inc.,
Irvine, California, USA) reconstituted
with 0.9% sodium chloride solution (1
mL for each gland) was injected bilat-
erally in the submandibular glands us-
ing a 1-mL syringe and a 23 G needle
under US guidance (Fig. 1). The needle
was inserted into the submandibular
gland along the longitudinal axis,
and while removing the needle step
by step under US control, the toxin
was injected; this technique enabled
penetration of the toxin into the en-
tire glandular parenchyma. The same
procedure was repeated for the con-
tralateral gland parenchyma. The dose

1 No drooling

2 Infrequent drooling; small amount

3 Occasional drooling; intermittent all day
4 Frequent drooling but not profuse
5

Constant drooling; always wet
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of BTX-A was adapted for each child
according to body weight (15 U/gland
for children <15 kg, 20 U/gland for
children 15-25 kg, and 25 U/gland for
children >25 kg) (7). If the patient or
the patient’s caregiver reported a good
response, injections were repeated pe-
riodically when drooling reached the
preinjection TDS score. If there was
no response or a suboptimal response,
a booster injection of BTX-A was giv-
en after one month. The dose of the
booster injections was equivalent to
the initial dose.

Outcome measures

The TDS score served as the prima-
ry outcome measure for this study.
Assessments of TDS score were per-
formed at baseline and after BTX-A
injections (4 and 12 weeks postinjec-
tion). A significant response to therapy
was defined as a minimum two point
improvement on the TDS (7). A com-
mercially available software (Statistical
Package for Social Sciences, version
11.5, SPSS Inc., Chicago, Illinois,
USA) was used for statistical analy-
sis. A Wilcoxon signed-rank test was
used to analyze changes in TDS score.
Definitive statistics were presented as
mean, standard deviation, and medi-
an. Differences were considered statis-
tically significant when P < 0.05.

Results
Patients and procedures

Twenty children suffering from
excessive drooling due to different
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Figure 2. Representative figure showing the clinical outcome of the patients for six months. Light gray box represents the patients who show
symptomatic improvement either by BTX-A injections or surgery (success). Dark gray box represents the patients whose symptoms were not
improved (failure). Black box summarizes the patients who underwent surgery due to unresponsiveness to BTX-A injections (surgery).

neurological disorders were treated
by injection of BTX-A into the sub-
mandibular glands under US guid-
ance. Classification of the underlying
diseases of the patients is presented in
Table 2. Before the procedure, 75% of
the patients (n=15) had a TDS score of
5, with the remaining 25% (n=5) hav-
ing a score of 4 (preprocedural mean
TDS was 4.75 for all patients). A total
of 44 injection sessions (1-3 per pa-
tient; mean, 2.2 sessions) were applied;
the technical success rate was 100%.
No procedure-related major or minor
complications were detected. The dose
administered into the submandibular
glands ranged from 15 to 25 U/gland
(mean, 20 U/gland).

Outcomes

No child had severe or life-threaten-
ing events in response to BTX-A treat-
ment. One family (5%) reported inter-
mittent problems with swallowing due
to viscous saliva.

A successful outcome was deter-
mined by a minimum two point reduc-
tion in TDS score. Successful outcome
was confirmed in 8 of 20 patients four
weeks after the first injection. After
consecutive sessions, clinical success
was achieved in 16 patients (80%) at
the end of the 12 weeks. Re-injections
were administered at a median of 3.4

months (range, 1-5 months) and were
given if drooling reached the preinjec-
tion TDS score. The mean TDS score
decreased from 4.75 to 2.1 at the end
of the study for all patients (P < 0.05).
Time until observable change ranged
from 5 to 30 days (mean, 15 days);
the duration of effect of injection
ranged from 8 to 20 weeks (mean, 17
weeks). There was a positive response
after BTX-A injection in 16 of the 20

Table 2. Underlying diseases of the patients

patients, whereas four patients did not
show any response. Three of the four
unresponsive patients underwent sur-
gical submandibular resection upon
the clinician’s decision. Two patients
had complete remission after surgery,
but in one patient, excessive drooling
could not be controlled. The remain-
ing one unresponsive patient did not
accept further treatment. The outcome
of all patients is summarized in Fig. 2.

Primary disease

Number of patients (%)

Cerebral palsy

Motor and mental retardation

Hypoxic ischemic encephalopathy
Posterior fossa mass

Congenital Cytomegalovirus infection
Myopathy

Apert syndrome

Hydrocephalus

Arthrogryposis multiplex

Total

58 « January-February 2013 « Diagnostic and Interventional Radiology

8 (40)
4(20)
2(10)

1(5)
1(5)
1(5)
1(5)
1(5)
1(5)

20 (100)
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Discussion

Our study support the findings of
previous reports that injection of
BTX-A into submandibular glands un-
der US guidance significantly amelio-
rates the drooling status of children,
thus reduces the discomfort of families
during care. Previous studies reported
success rates between 61.5% and 83%
(2, 7, 17-19). Our short-term success
rate was 80%, and this result is in line
with previous studies.

Mild side effects, such as viscous sali-
va, chewing difficulties, dry mouth and
transient weakness of mouth closure
have been reported in the literature
(2, 6, 7-19). The majority of these side
effects occur due to the muscle weak-
ness that is related to the diffusion of
the BTX outside the salivary gland (7).
In our study, viscous saliva leading to
feeding problems was observed only
in one child as minor side effect, and
this was resolved as the effect of BTX-A
diminished.

In previous studies, a variety of tech-
niques based on either palpation (5, 15)
or US guidance (7, 11-14, 16, 18, 19)
were used to localize the glands. As it
has an evident advantage of visualiza-
tion over other palpation techniques,
US guidance is crucial for avoiding
rare but serious complications, such
as injection of BTX-A into adjacent
muscles. US guidance also allows docu-
menting possible changes of the glan-
dular parenchyma following injection
(Fig. 1). No serious adverse effects were
observed in this study.

In the present study, we confirmed a
positive response after BTX-A injection
in 16 of the 20 patients, whereas four
patients showed no response to BTX-A
injection. The lack of response could
not be attributed to a specific reason,
as the injection technique was identi-
cal and there was not any intercurrent
illness. The BTX-A injection procedure
was not performed to patients previous-
ly for any other reasons, therefore an-
tibody-mediated tolerance may not be
responsible for clinical failure. No fur-
ther investigations were made in these
patients. In addition to submandibular
glands, parotid gland injections could
have been considered as an alternative
for unresponsive patients. In previous
studies, the reason(s) for different re-
sponses to intraglandular BTX-A was
not clarified (17-19).

Injections have been successfully
administered to the salivary glands,
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including the parotid glands (5, 15,
16), submandibular glands (7, 11, 13)
or a combination of both (4, 12, 14,
18, 19). Submandibular glands are ca-
pable of secreting 60%-70% of resting
saliva when the individual is not eat-
ing (7, 17), while the majority of sa-
liva used during eating and drinking
is secreted from the parotid glands (3,
19). Our routine protocol covers only
submandibular gland injection, as our
approach was designed to not interfere
with the necessary activity of parotid
glands during eating and drinking.
Pena et al. (19) reported no difference in
response between only submandibular
gland injection and both submandibu-
lar and parotid gland injections.

Various doses for BTX-A injection
have been reported in the literature,
ranging from 10 to 70 U (5, 12). Our
adaptation of the injected dose to be
based on the weight of child was based
on a previous controlled clinical trial
(7). The injection procedure and ad-
ministered toxin dose was well toler-
ated by all children in this study.

In some studies, procedures were
performed wusing topical anesthetic
cream (5) or general anesthesia (18).
We performed all of the procedures un-
der intravenous sedation without any
complications or side effects.

Previous studies have evaluated the
response of BTX-A injection using ob-
jective measurements (measurement of
saliva flow rate before and after proce-
dure), only subjective measurements,
or both (4, 7, 15, 17, 18). However, the
use of objective parameters for deter-
mining efficacy is not accurate, as the
saliva flow rate is not directly depend-
ent on improvement of drooling and
patient comfort. Saliva flow rate varies
from one individual to another, and its
secretion shows circadian fluctuation;
therefore, taking objective quantifica-
tions into account does not complete-
ly reflect the patient’s comfort levels.
Using subjective methods based on
clinical interviews of the patient or the
patient’s family serves as an appropri-
ate and effective indicator for success-
ful clinical outcome. In this study,
instead of evaluating the reduction
in saliva flow rate, all patients were
evaluated 4-12 weeks after treatment
according to their overall satisfaction
and their desire to repeat the injection
sessions.

Limitations of this study include its
retrospective nature, the small groups

of patients for statistical analysis, and
the heterogeneity of underlying dis-
ease in the patient group. Although
response to the treatment was evaluat-
ed by the scoring method (TDS), these
scores were obtained by evaluation
of all values collected from patient’s
caregivers, clinicians, and discharge
notes.

In conclusion, US-guided sub-
mandibular BTX-A injection is a safe
and effective procedure in children
to treat drooling. It can be performed
under intravenous sedation and does
not require general anesthesia. BTX-A
injection should be considered as ini-
tial treatment for excessive drooling in
children before more invasive surgical
procedures.
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