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INTRODUCTION:  To illustrate  the  potential  side  effects  and  clinical  efficacy  of  Botox  injections  in treating
sialorrhoea.
PRESENTATION  OF CASE:  A 26-year-old  patient  with  cerebral  palsy  with  dystonia  had  a  long  history  of
severe,  distressing  sialorrhoea.  She was  treated  with  three  separate  Botox  injections  into  her  salivary
glands  in December  2011,  July  2012  and  March  2013.
DISCUSSION:  Following  the  Botox  injections  the  patient  developed  dysphagia,  began to  expectorate  thick
mucus  and  developed  a cough;  she  was  treated  for  a chest  injection  and  during  this  time  her  feeding
deteriorated.  Three  injections  were  given  as  the  patient  had  an  objective  and  significant  reduction  in

salivation.  However,  the  side  effect  profile  was deemed  too  great  to  continue  with  treatment.
CONCLUSION:  Botox  is a novel  and effective  treatment  for reducing  saliva  production.  Its clinical  efficacy  is
supported  by  this  case  and  correlates  with  the  recent  literature.  Although  rare,  significant  side  effects  can
happen  and  the  case  presented  illustrates  the  care  needed  when  administering  injections,  particularly  in
a subgroup  of  patients.

©  2014  The  Authors.  Published  by  Elsevier  Ltd. on behalf  of Surgical  Associates  Ltd.  This  is an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
. Introduction

Pathological sialorrhoea can be due to intrinsic hypersalivation
r occur secondary to neurological disorders such as amyotrophic
ateral sclerosis (ALS), cerebral palsy (CP), Parkinson disease (PD), or
s a side effect of medications.1 It can cause both psychological and
hysiological distress to patients. In children, the most common
ause of sialorrhoea is CP with hypersalivation occurring in 10–38%
f patients.2 In adults, PD is the most common cause with 70–80% of
D patients demonstrating sialorrhoea.3 Sialorrhoea resulting from
eurological conditions has a complex aetiology and is produced by

mpaired swallowing as a result of compromised neuromuscular
unction and aberrant coordination of the oral, facial and lingual

usculature.1

Botulinum toxin (BoNT) is a neurotoxin that blocks the release of
cetylcholine and a number of other neurotransmitters from synap-
ic vesicles.4 Its effect on drooling was first noticed in patients with
arkinson disease and has been reported to be effective in the treat-
ent of sialorrhoea in numerous case studies, clinical trials and

etrospective studies.4 At present, three type A and one type B tox-

ns are in clinical use; onabotulinumtoxinA, abobotulinumtoxinA,
ncobotulinumtoxinA, and rimabotulinumtoxinB.1
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2. Case report

A 26-year-old patient with cerebral palsy had suffered from
sialorrhoea all her life. She was treated with three separate Botox
injections into her salivary glands in December 2011, July 2012 and
March 2013. After the first Botox injection she developed breathing
difficulties, a nocturnal cough, produced thick mucus and seemed
to choke whilst eating, suffering from dysphagia. Two courses of
antibiotics were given, but they had no clinical effect. The patient
gradually improved, but her appetite was still reduced.

After the second injection the patient’s feeding deteriorated
again and she developed dysphagia and a distaste of her food. Also,
she started to produce more thick mucus and choked at night. She
was assessed by a speech and language therapist who advised a soft
mash/pureed diet with thickened drinks. In addition to this she was
prescribed carbocysteine that did have some effect. Over the next
few months her feeding proved very difficult with frequent chok-
ing episodes and a general distaste for food leading to a reduced
appetite and weight loss.

Despite the side effects listed above the Botox injection were
effective at treating the patient’s sialorrhoea and she found this
socially more acceptable and comfortable. Therefore a further
Botox injection was  administered. Within three days her feeding

deteriorated alarmingly as noted by her parents. She began choking
on all food and drinks, with severe episodes making her nauseous
and pale. Moreover, taking her oral medication was  difficult and
she was  expectorating thick viscous mucus.

ssociates Ltd. This is an open access article under the CC BY-NC-ND license

dx.doi.org/10.1016/j.ijscr.2014.10.072
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2014.10.072&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/3.0/
mailto:thomas.layton@student.manchester.ac.uk
dx.doi.org/10.1016/j.ijscr.2014.10.072
http://creativecommons.org/licenses/by-nc-nd/3.0/


 –  O
Surger

t
w

3

F
i
i
H
d
i
p

o
a
a
r
s
o
a
w
i
i
e
i

a
d
(
a
i
l
t
d
n

s
s
i
s
p

e
t
o
t
o
l

1

2

3

4

5

6

7

O
T
p
c

CASE  REPORT
T.B. Layton / International Journal of 

The parents of the patient declared that there was  no doubt in
heir minds that the side effects described above were associated
ith the administration of Botox into her salivary glands.

. Discussion

BoNT is an established treatment option to treat hypersalivation.
uster Torres et al.5 stated that a significant reduction was  observed
n the production of saliva following injections in a number of stud-
es and the duration of the therapeutic effect was 1.5–6 months.5

ay and Penn6 also noted a statistically significant decrease in
rooling in a peadiatric population.5 The case presented here val-

dates the clinical efficacy of Botox in treating sialorrhoea and the
atient’s carers acknowledged an objective reduction in drooling.

Botox injections are a less invasive treatment strategy for sial-
rrhoea compared to surgery. Various surgical procedures are
vailable, such as salivary gland duct ligation that is usually used
s a last resort when other methods have failed and in severe
efractory cases. Behaviour modification techniques, correction of
ituational factors and oral-motor therapy are other treatment
ptions, but do not always produce a consistent improvement. Oral
gents, such as glycopyrrolate, and topical agents are also offered
ith varying degrees of success. A potential disadvantage of Botox

njections is the array of side effects that can be encountered as
llustrated in this case. However, in a large scale study Amrita Lakraj
t al.1 defined side effects as uncommon and manageable when
njections were delivered at experienced centres.

Chan et al.7 recently performed a review of the long-term safety
nd efficacy of Botox injections for sialorrhoea in 69 children. They
eclared that postinjection complications occurred in 19 patients
23 events). This was fourteen patients (15 events) with minor
nd five (8 events) with major complications. Major complications
ncluded aspiration pneumonia (n = 3), severe dysphagia (n = 2), and
oss of motor control of the head (n = 3), resulting in 5 hospitaliza-
ions and 2 nasogastric tube insertions. The patient in our report
id suffer from dysphagia, and possibly a chest infection, but did
ot require hospitalization.

In contrast, Amrita Lakraj et al.1 concluded that along with a
ignificant positive clinical effect in patients BoNT had a limited
ide effect profile. They stated hypersalivation in 3.9%, dysphagia
n 3.3%, xerostomia in 3.3% and pneumonia in 2.2% of patients. The
ide effects listed here are only apparent in a small minority of the
atient sample, but the adverse effect seem characteristic.

As Botox injections are frequently used in patients with pre-
xisting dysphagia and other oropharyngeal neurological deficits
he side effect of dysphagia may  be significant. Any exacerbation

f swallowing difficulties could have the potential to cause aspira-
ion pneumonia.8 Dysphagia may  result from inaccurate injection
f the Botox into the salivary glands signifying the importance of
ocalizing the correct site before the drug is administered.

8

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
y Case Reports 5 (2014) 1072–1073 1073

4. Conclusions

Numerous studies validate the clinical efficacy of Botox injec-
tions in sialorrhoea and the patient presented here supports this
data. There is also a wealth of information describing potential
side effects of Botox injections, but these are only experienced in
a minority of patients. This case is an unusual example of signifi-
cant side effects resulting from Botox treatment. Also, the cardinal
side effects experienced by the patient correlate with reported side
effects in the literature, notably dysphagia, increased mucus expec-
toration and possibly a chest infection. This illustrates the need to
consider possible side effects when giving Botox injections as they
have the potential to cause significant morbidity, particularly in
patients with severe neurological disorders.

Conflict of interest

The authors declare that they have no conflict of interest.

Funding

None.

Ethical approval

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.

References

. Amrita Lakraj A, Moghimi N, Jabbari B. Sialorrhea: Anatomy, Pathophysiology and
Treatment with Emphasis on the Role of Botulinum Toxins PN Department of
Neurology, Case Western. Toxins 2013;5(5):1010–31.

. Hamdy S, Aziz Q, Rothwell JC, Hobson A, Barlow J, Thompson DG. Cranial
nerve modulation of human cortical swallowing motor pathways. Am J Physiol
1997;272:G802–8.

. Volonte MA,  Porta M,  Comi G. Clinical assessment of dysphagia in early phases of
Parkinson’s disease. Neurol Sci 2002;23:S121–2.

. Pal PK, Calne DB, Calne S, Tsui JK. Botulinum toxin a as treatment for drooling
saliva in PD. Neurology 2000;54:244–7.

. Fuster Torres MA,  Berini Aytés L, Gay Escoda C. Salivary gland application of
botulinum toxin for the treatment of sialorrhea. Med  Oral Patol Oral Cir Bucal
2007;12(November (7)):E511–7.

. Hay N, Penn C. Botox (®) to reduce drooling in a paediatric population
with neurological impairments: a phase I study. Int J Lang Commun Disord
2011;46(September–October (5)):550–63.

. Chan KH, Liang C, Wilson P, Higgins D, Allen GC. Long-term safety and efficacy data
on botulinum toxin type A: an injection for sialorrhea. JAMA Otolaryngol Head Neck
Surg 2013;139(February (2)):134–8.

. Glickman S, Deaney CN. Treatment of relative sialorrhoea with botulinum toxin
type A: description and rationale for an injection procedure with case report. Eur
J  Neurol 2001;8:567–71.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00323-X/sbref0040
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	An unusual complication of Botox treatment for sialorrhoea
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusions
	Conflict of interest
	Funding
	Ethical approval

	References

