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ABSTRACT
Objective Burning mouth syndrome (BMS) is a
chronic oral condition, characterised by burning
symptoms, which mainly affects perimenopausal
and postmenopausal women. Neuropathy might
be the underlying cause of the condition. There
are still insufficient data regarding successful
therapy. The aim of this study was to compare
the effectiveness of acupuncture and
clonazepam.
Methods Forty-two patients with BMS (38
women, 4 men) aged 66.7±12.0 years were
randomly divided into two groups. Acupuncture
was performed on 20 participants over 4 weeks,
3 times per week, on points ST8, GB2, TE21,
SI19, SI18 and LI4 bilaterally as well as GV20 in
the midline, each session lasting half an hour.
Twenty-two patients took clonazepam once a
day (0.5 mg in the morning) for 2 weeks and,
after 2 weeks, two tablets (0.5 mg in the
morning and in the evening) were taken for the
next 2 weeks. Prior to and 1 month after either
therapy, participants completed questionnaires:
visual analogue scale, Beck Depression Inventory,
Leeds Assessment of Neuropathic Symptoms and
Signs (LANSS) pain scale, 36-item Short Form
Health Survey (SF-36) and Montreal Cognitive
Assessment (MoCA).
Results There were significant improvements in
the scores of all outcome measures after
treatment with both acupuncture and
clonazepam, except for MoCA. There were no
significant differences between the two
therapeutic regimens regarding the scores of the
performed tests.
Conclusions Acupuncture and clonazepam are
similarly effective for patients with BMS.

INTRODUCTION
Burning mouth syndrome (BMS) is a
chronic condition characterised by
burning symptoms in the oral cavity,
which usually affects perimenopausal and

postmenopausal women. It seems that
underlying neuropathy (either peripheral,
central or both) might be the cause of the
condition. Treatment of patients with
BMS is mostly based on medication,
although cognitive behavioural therapy
certainly helps patients to cope better
with the condition.1 Drugs whose effect-
iveness in the management of BMS has
been established in clinical trials are:
α-lipoic acid, topical and systemic clona-
zepam, systemic capsaicin, trazodone,
amisulpride, paroxetine and sertraline.2 3

However, some of these medications
have side effects, such as drowsiness from
clonazepam, gastric pain from systemic
capsaicin, and drowsiness and dizziness
from trazodone.2 Topical clonazepam
may be absorbed systemically and lead to
benzodiazepine dependence if used for a
prolonged period.3

Acupuncture is well known to be
helpful in many other painful conditions
such as low back pain, headaches and
migraine, osteoarthritis and diabetic
peripheral neuropathy.4 Although the
literature published to date in Chinese
supports the use of acupuncture in BMS,
there are few published studies in the
Western literature on the effect of acu-
puncture in patients with BMS.5–8

The aim of this study was to compare
traditional Chinese acupuncture and clo-
nazepam in the treatment of BMS.

MATERIALS AND METHODS
A randomised controlled trial was con-
ducted comparing 4 weeks of treatment
with acupuncture or clonazepam.
Patients were randomised by the simple

randomisation method of flipping a coin
(heads: acupuncture; tails: clonazepam).
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Forty-two patients with BMS (38 women and 4
men) of mean age 66.7±12.0 years were included in
the study, which was the number eligible and giving
consent from those referred to the Department of
Oral Medicine in Zagreb during the study period
from March to November 2014.
Inclusion criteria were symptoms of burning in the

oral cavity with clinically healthy appearance of the
oral mucosa. Burning symptoms had to be continuous
throughout the day and to have lasted for more than
6 months. Some of the patients also had hyposaliva-
tion9 and disturbed taste.6 No other treatments for
concomitant oral disturbances (such as hyposalivation
or disturbed taste) were given to patients during the
course of the study.
Prior to either therapy and 1 month after comple-

tion of the therapy, every participant completed the
following questionnaires: visual analogue scale (VAS)
scoring the severity of burning symptoms, Beck
Depression Inventory (BDI), the Leeds Assessment of
Neuropathic Symptoms and Signs (LANSS) pain scale,
36-item Short Form Health Survey (SF-36) total sum
score and Montreal Cognitive Assessment (MoCA).

Traditional Chinese acupuncture was performed on
20 participants three times per week for 4 weeks on
points ST8 (Tou Wei), GB2, TE21, SI19 (Ting Gong),
SI18 (Quan Liao), LI4 (Yuan) bilaterally as well as
GV20 (Bai Hui), each session lasting half an hour. We
used sterile acupuncture needles (Shenzhou, Shanghai,
China) of surgical stainless steel, silicone coated, with
a spring handle, 0.25 mm diameter and 30 mm
length, inserted to a depth of 0.5–1 cun. Needles
were not stimulated manually. The elicited de qi
response was accompanied by redness and a feeling of
numbness around the needles.
In the medication group, 22 patients took clonaze-

pam once a day (0.5 mg in the morning) for the first
2 weeks and, after 2 weeks, one tablet (0.5 mg) in the
morning and another tablet (0.5 mg) in the evening
for a further 2 weeks.
Statistical analysis was performed with the Student t

test and Pearson correlation test; p Values <0.05 were
considered significant.
The study was approved by the Ethical Committee

of the School of Dentistry in Zagreb. Prior to the
study, each participant gave signed informed consent
according to the Declaration of Helsinki II. All
patients were recruited from the Department of Oral
Medicine, School of Dentistry, Zagreb.

RESULTS
All patients completed the treatment and there were
no dropouts. Five patients in the clonazepam group
reported side effects (drowsiness, dizziness and
nausea), but no adverse events were reported by the
acupuncture group.
There were no significant differences in general

health status (cardiovascular and cerebrovascular dis-
eases, movement disorders, neuromuscular disorders,
neoplasms, pathology of the paranasal sinuses, dia-
betes, arterial hypertension, hyperlipidaemia, thyroid
disorders) compared with an age- and sex-
standardised population, except for a history of
Helicobacter pylori. However, increased anxiodepres-
sive symptoms were identified in the detailed medical
history of the patients as well as stress. According to
these findings, the patients did not differ from the
general population with regard to drug intake, except

Table 1 Baseline characteristics of study patients

Acupuncture
group

Clonazepam
group

Age 66.7±12 years 63.2±14 years

Gender (male/female) 2/19 2/19

Sinusitis 2 2

Statoacoustic apparatus
disturbances

4 2

Dysgeusia 3 3

Dry mouth 7 6

Cardiovascular disease 4 4

Cerebrovascular disease 1 0

Extrapyramidal symptoms 1 2

Thyroid disease 2 2

Diabetes mellitus 1 1

Smoking 2 1

Alcohol consumption 0 0

Stress in detailed medical
history

14 15

Anxiodepressive symptoms 19 21

Table 2 Test scores before and after treatment with acupuncture and clonazepam

Before
acupuncture

After
acupuncture

Before
clonazepam

After
clonazepam

Visual analogue scale 7±3 4±3* 6±4 3±2*

Beck Depression Inventory 20±5.1 15±4.1* 21±4.8 14±3.7*

LANSS pain scale 15.5±2.8 9±2.2* 14.2±3.1 8±1.8*

SF-36 71.6±4.5 85.6±5.2* 73.4±5.2 86±4.7*

MoCA cognitive test 27±2 28±1 28±2 28±2

*p<0.05 within groups.
LANSS, Leeds Assessment of Neuropathic Symptoms and Signs; MoCA, Montreal Cognitive Assessment; SF-36, 36-item Short Form Health Survey.
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for triple H pylori therapy. Complete blood count,
serum iron concentration, vitamin B12 and folic acid
status were determined in all patients and all findings
were within the normal range. There were no signifi-
cant differences regarding concomitant oral symptoms
such as dysgeusia and dry mouth. The baseline
characteristics of the two groups are shown in table 1.
There were significant changes in the scores of all

outcome measures after treatment with both acupunc-
ture and clonazepam compared with before treatment
(p<0.05), except for the MoCA cognitive test (table 2).
However, there were no significant differences between
the scores of the two groups receiving the different
therapeutic regimens.

DISCUSSION
The results of this study show that acupuncture and
clonazepam are similarly effective in the treatment of
patients with BMS. Evidence published so far suggests
that clonazepam taken either locally, systemically or
both reduces the symptoms of BMS.10–12 Many of
these studies are not randomised controlled trials, but
two high-quality studies should be discussed.
Gremeu-Richard et al13 randomised 48 patients with
BMS to either 1 mg topical clonazepam three times a
day or placebo for 14 weeks. Topical clonazepam
decreased pain in the patients with BMS. A double-
blind trial by Heckman et al9 in 20 patients found
that oral clonazepam was superior to placebo for
burning pain. The results of these studies9 13 support
the effectiveness of clonazepam in patients with BMS.
Previous studies of acupuncture in patients with

BMS mostly suggest beneficial effects. Sardella et al6

reported a slight but insignificant reduction in the
VAS score after 8 weeks of acupuncture (20 sessions).
There was no significant improvement in quality of
life measured by SF-36, although patients with BMS
coped better with their oral symptoms after acupunc-
ture treatment. Yan et al,5 on the basis of the pub-
lished literature in Chinese, reported that acupuncture
was effective in 547 patients with BMS. Scardina
et al7 showed that acupuncture increased oral micro-
circulation and decreased burning symptoms after
3 weeks of therapy. We have previously reported that
low level laser acupuncture was effective in patients
with BMS.8

This study therefore suggests that acupuncture
for BMS has similar effects to a treatment that is
known to be effective in the condition, although a
placebo response to acupuncture cannot be entirely
excluded.
The underlying mechanisms of acupuncture and

clonazepam are different. It is thought that acupunc-
ture increases oral microcirculation which in turn
decreases burning mouth symptoms, which has been
confirmed in the study by Scardina et al.7 Another
possible explanation is that acupuncture-induced pain
relief has physiological, anatomical and neurochemical

origins,14 although the exact mechanism is still
unknown.15 It seems that acupuncture leads to the
release of endogenous opioid-like substances that
modulate pain signals within the central nervous
system.15 One recent study suggested that acupuncture
relieves pain via the local release of adenosine —that
is, that local inflammation can result in the local
release of adenosine with analgesic effects.16

In contrast to other Western studies of acupuncture
in patients with BMS, our treatment was more inten-
sive but of shorter duration.
Five patients on clonazepam had side effects while

no side effects were reported in patients who received
acupuncture. Therefore, we might conclude that acu-
puncture is safer with fewer side effects than clonaze-
pam treatment. However, acupuncture is more
time-consuming for healthcare providers and more
painful to patients.

Summary points

▸ We compared acupuncture with oral clonazepam for
patients with burning mouth syndrome.

▸ There was no difference in the effectiveness of the
two treatments on severity of burning or a number of
other outcomes.
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