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ABSTRACT

Statement of the Problem: A significant proportion of patients undergoing chemo-
therapy or radiotherapy suffer from mucositis. The first symptom of oral mucositis is
pain. Severe pain, burning sensation, and discomfort in the oral cavity make it difficult
to continue treatment and even continue living in these patients.

Purpose: The aim of this study was to evaluate and compare the effect of amitriptyline
mouthwash (in two forms of simple and niosomal) as a local anesthetic agent with
benzydamine HCI mouthwash in oral mucositis after radiotherapy or chemotherapy.
Materials and Method: This double-blind study was performed on 60 patients with
oral mucositis caused by radiotherapy and chemotherapy. The severity of mucositis
was determined based on patient judgment; then dental examination was performed
and recorded in a checklist. Three groups were assigned based on using either benzy-
damine HCL, amitriptyline, or niosomal form of amitriptyline. Pain and burning sensa-
tion were evaluated with VAS at different time intervals: before use and one, five, ten,
and thirty minutes and one hour after using mouthwash. T-test was used to compare
the intensity of pain between the two groups. ANOVA and Tukey test were used to
compare the intensity of pain between groups.

Results: Statistical analyses showed the maximum reduction in pain intensity at two
different time intervals (p= 0.04). Ten minutes after the use of niosomal form of ami-
triptyline, a 95% decrease in pain was observed. A 99% reduction in pain occurred
after the use of simple form of amitriptyline (p=0.04).

Conclusion: Use of amitriptyline mouthwash had local anesthetic effects in oral mu-
cositis without systemic side effects. Decrease in the severity of pain with the use of
amitriptyline mouthwash was more than that of benzydamine HCL mouthwash.
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Introduction

large number of individuals have oral and oropharynge-

Cancer is one of the most important health challenges.
Based on WHO reports, diagnosis of new cancer cases
is on the increase at a constant rate all over the world.
[1] Currently, head and neck cancers are at the focus of
attention in the dental field, particularly in Iran, where a

al cancers. [2] Currently, techniques to treat cancer in-
clude surgery, radiotherapy, chemotherapy and a com-
bination of these three techniques. [1, 3] Generally, all
the patients undergoing radiotherapy of the head and
neck region exhibit oral complications. [4] The most
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common and debilitating complications of radiotherapy
in patients with head and neck cancers are mucositis and
xerostomia. [5] A significant proportion of patients un-
dergoing chemotherapy are also affected by mucositis.
[6] The first symptom of oral mucositis is pain. [7] Se-
vere pain, burning sensation and discomfort makes it
difficult for the patient to continue treatment and even
continue living, [8] also resulting in weight loss or de-
bility. [9] Mucositis lesions are painful; therefore, eat-
ing, speaking, and oral drug therapy becomes difficult
due to pain, resulting in morbidity and mortality. This
also increases the costs of health care and affects the
quality of life of patients. [10-12] In addition, xerosto-
mia can influence the quality of life in these patients.
[13]

Currently, one of the most effective and common
palliative treatments used for oral lesions and mucosi-
tis is the benzydamine mouthwash. An important con-
sideration is the fact that the majority of such treat-
ments relieve pain for a short time. [7] Amitriptyline is
a tricyclic antidepressant drug that has receptors adja-
cent to the sodium channels in neurons that overlap the
receptors of local anesthetic agents. This overlapping
is independent from its antidepressant properties; such
effect is observed when amitriptyline is prescribed
topically, and contacts the oral mucosa. [14]

Epstein et al. [15] examined Doxepin mouth-
wash as a local anesthetic in patients with oral mucosi-
tis, caused by radiotherapy or bone marrow transplan-
tation. Pain or burning sensation was evaluated with
VAS for a week after using mouthwash. The pain re-
duced significantly after 5 minutes. [15] Moghaddam-
nia et al. [14] evaluated the effect of locally adminis-
tered amitriptyline gel as an adjunct to local anesthet-
ics in irreversible pulpitis pain by use of VAS at time
intervals of 0, 1, 3, 5, 7 and 9 minutes after application
of the gel. There was a 92.5% decrease in VAS scores
of patients 9 minutes after amitriptyline administration
compared to interval 0. Movassaghian et al. [16] ex-
amined mucoadhesive amitriptyline to control pain
during dental treatment and concluded that mucoad-
hesive amitriptyline could be a good alternative to
anesthetic regional channels. Movassaghian et al. [17]
evaluated the clinical anesthetic effectiveness of in-
traoral mucoadhesive tablets of amitriptyline after in-
filtration in healthy volunteers. Pain sensation was
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evaluated with VAS at time intervals of 20, 25, 30 and
40 minutes after using intraoral mucoadhesive tablets
of amitriptyline and concluded that amitriptyline is
effective and successful in this way. [17]

Considering the extent of oral lesions and the
pain resulting from them and the effect of such pain on
the quality of life of patients, we decided to prepare a
mouthwash with amitriptyline using the niosomal
technique (slow release). This study aimed to evaluate
and compare this mouthwash with benzydamine
mouthwash in an attempt to relieve pain in oral lesions
for longer periods during the healing period.

Materials and Method

In the present double-blind controlled clinical trial, the
subjects consisted of 60 patients aged 14-74 years,
with head and neck cancers, consisting of laryngeal
and oral cancers, salivary gland tumors and bone mar-
row tumors. The subjects were selected from those
referring to the Department of Oncology, Shafa Hospi-
tal, Kerman, for radiotherapy or to the Department of
Hematology, Shahid Bahonar Hospital, Kerman, for
chemotherapy. The inclusion criteria consisted of re-
ceiving a radiation dose of >3000 cGy and presence of
at least, one major salivary gland, on one side in the
radiotherapy field, and not being allergic to the tricy-
clic antidepressant drugs. In addition, the female sub-
jects should have not been pregnant or breastfeeding;
and the subjects should have not taken any analgesics
or any local anesthetic agents, 4-6 hours before the
study. All subjects had pain or burning sensation in the
oral cavity. [13]

The specialist in charge of the patients referred
them for inclusion in the study when oral mucositis was
diagnosed. The patients were referred only once and for
only one hour. In order to prevent the patients from be-
ing deprived of their own principal and routine treat-
ment, all the patients received their routine treatment for
oral mucositis, rendered by their physician (Nystatin
drop and diphenhydramine syrup as a mouthwash). The
Ethics Committee of the Neurology Research Center,
Kerman University of Medical Sciences, approved the
protocol of the study under the code IRCT2015112123
529N1 and ethical code of K/93/366. All the subjects
signed an informed consent form.

The subjects were selected consecutively and the
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type of the mouthwash was selected using simple ran-
dom technique. First, the mucositis status was record-
ed in a checklist based on the description by the patient
(patient-judged mucositis grading). Then a dentist ex-
amined the oral cavity and recorded the mucositis sta-
tus in another section of the checklist. In the present
study, oral mucositis was defined as the inflammatory
response of the oral cavity epithelium to radiotherapy
and chemotherapy of cancer. [2] Two approaches were
used in the study: physician-judged mucositis grading
and patient-judged mucositis grading, which are de-
scribed in Tables 1 and 2. [18]

Table 1: Patient- judged mucositis grading

Grade Definition
0 (none) None
1 (mild) Mild discomfort

2 (moderate)  Definite discomfort but able to eat solid foods
Marked discomfort that interferes with eating
solid foods

Marked discomfort that prevents taking fluid
or food by mouth, thus requiring intravenous
feeding

3 (severe)

4 (intravenous
feeding)

Table 2: Physician-judged mucositis grading

Grade Definition
0 (none) No toxicity
1 (mild) Painless ulcers, erythema, or mild soreness

2 (moderate)  Painful erythema, edema, or ulcers but can eat
Painful erythema, edema, or ulcers and can-
3 (severe)

not eat
4 (intravenous

feeding) Requires parenteral or enteral support

Pharmacists made mouthwashes in the same con-
tainers. Niosome of amitriptyline was prepared by hy-
dration of a thin layer of fat and combination with Brij
family and cholesterol. Simple form of amitriptyline
was prepared as a solution with 0.1% consternation of
amitriptyline, and benzydamine HCL mouthwash was
procured from the pharmaceutical market.

Patients were selected consecutively and random-
ly and divided into 3 groups. Type of treatment was
selected consecutively and randomly. The subjects in
the group 1 (n=20) received benzydamine HCL mouth-
wash; those in the group 2 (n=20) received niosomal
amitriptyline mouthwash and those in the group 3
(n=20) received simple amitriptyline mouthwash. Both
the patients and the dentist were blinded to the type of
the mouthwash used. Each subject received 15 mL of

the mouthwash for 30 seconds and asked to refrain from
eating and washing the mouth for at least one hour.
Then the severity of pain or burning sensation was de-
termined and recorded using visual analog scale (VAS)
before the use of mouthwashes (baseline) and at 1-, 5-,
10- and 30-minute and 1-hour intervals after the use of
mouthwashes. The method used to complete the VAS
was explained to the subjects and if they could not un-
derstand it, they were questioned about the severity of
pain and burning sensation at the specified intervals and
recorded.

Statistical analyses were carried out with SPSS
16. Descriptive statistics (medians, means, maximums,
minimums, and standard deviations) were used to de-
scribe the samples. T-test was used to compare severi-
ty of pain between each two groups. ANOVA or post
hoc Tukey test was used to compare severity of pain
between several groups. Repeated-measures ANOVA
were used to compare the severity of pain between
different time intervals in each group. Chi-squared test
was used to compare subjects in different groups sepa-
rately. Statistical significance was set at p< 0.05.

The following formula was used to evaluate
changes in VAS scores in all the three groups at differ-
ent intervals; [19] ((Vo-Vi)/Vo) *100 where Vj is the
VAS core at baseline and V; is the VAS score at differ-
ent intervals after using the mouthwash. Therefore, the
percentages of changes relative to baseline were calcu-
lated at different intervals in different groups.

Table 3: Demographic characteristics of the study population

Variable Number  Percentage
Sex Male 41 68.3

Female 19 31.7
Marital Married 53 88.3
status Single 7 11.7

Illiterate Education 22 36.7

Primary 22 36.7
Education Below Diploma 8 13.3

Diploma 5 8.3

Universities 3 5

Total 60

Results

The subjects consisted of 60 patients with mean age + SD
= 55.8+14.5 years (age range= 20-80 years). The majori-
ty of the subjects were male (41 subjects, 68.3%). In rela-
tion to educational level, the majority of the subjects had
elementary education (22 subjects, 37.9%), 20 subjects
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Figure 2: Patient-judged mucositis grading

(34.5%) were illiterate, and the rest had higher education-
al levels. In addition, 88.9% of the subjects were married
(Table 3). There were no significant differences between
the three groups in gender distribution (chi-squared test,
p=0.02) and mean age (ANOVA, p< 0.05).

Graphs 1 and 2 present the mucositis status based
on patient description and evaluations carried out by the
dentist separately for each mouthwash. As shown, the
majority of the subjects in all the three groups com-
plained of oral mucosal discomfort, with no significant
differences in the severity of oral mucosal discomfort
between the three groups (chi-squared test, p< 0.05).
Figures 1 and 2 present the mucositis status based on
patient description and evaluations carried out. The ex-
amination of the oral mucosa by the dentist revealed
ulceration and erythema in the oral mucosa in the ma-
jority of patients in all the three groups, with no signifi-
cant differences (chi-squared test, p> 0.05).

In order to evaluate the effect of mouthwashes
used in the present study on the pain arising from mu-
cositis, the patients’ pain severities were determined
using VAS before using the mouthwash (gl), one mi-
nute (g2), 5 minutes (g3), 10 minutes (g4), 30 minutes
(95)- and 60 minutes (q6) after using the mouthwash.
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Figure 4: Percentage of reduction in pain intensity in the
three groups at different times

Figure 3 presents the mean VAS scores for all the
three groups at different intervals. As shown in the Fig-
ure 4, in all groups, there were significant decreases in
VAS scores after the use of mouthwashes (repeated-
measures ANOVA, p= 0.004) (*p< 0.05 as compared to
baseline, repeated-measures ANOVA followed by Tuk-
ey test).

The results of Tukey test showed significant dif-
ferences in g4 and g5 after the use of mouthwashes be-
tween three groups. In this context, at 10-minute inter-
val, the niosomal formulation of amitriptyline and at 30-
minute interval the simple form of amitriptyline
mouthwash resulted in a more significant decrease in
pain severity compared to others.

Discussion

In all the three groups in the present study (amitriptyline
mouthwash, niosomal form of amitriptyline and benzy-
damine mouthwash), there were significant decreases in
VAS scores compared to baseline immediately after the
use of the mouthwashes (p= 0.04). Movassaghian et al.
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[17] used amitriptyline as a mucoadhesive paste and
reported significant decreases in pain severity at 20-, 25-
, 30- and 40-minute intervals compared to placebo.
Hoky et al. [20] used 5% amitriptyline paste topically
on the skin for the treatment of neuropathic pains but
did not report any significant and positive effects in
comparison to lidocaine and placebo.

Thompson et al. [21] carried out a systematic re-
view and meta-analysis in relation to the topical use of
amitriptyline on the skin for the treatment of neuropathy
and reported that the advantage of topical use of ami-
triptyline was the absence of any systemic side effects;
however, it had no positive effect on the relief of neuro-
pathic pains. Nonetheless, several case reports were
found that showed significant decreases in pain severity
with the use of topical amitriptyline. [21]

In the present study, the maximum decrease in
pain severity (99%) occurred with the use of simple
from of amitriptyline mouthwash at 30-minute interval.
In addition, with the use of the niosomal form of ami-
triptyline mouthwash there was a 92% decrease in pain
severity at 10-minute interval and it was shown that the
maximum decrease in pain severity occurred at this
interval compared to the two other mouthwashes (p=
0.04).

In a study by Moghaddamnia et al., [14] 2% ami-
triptyline gel resulted in a 92.5% decrease in pain sever-
ity compared to placebo after 9 minutes. Epstein et al.
[22] reported a 95% decrease in pain severity 15
minutes after the use of Doxepin mouthwash. In the
present study, the maximum changes in pain severity
relative to the baseline occurred in the amitriptyline
mouthwash group. There were significant differences
between groups at 10- and 30-minute intervals after
using the mouthwashes, with the amitriptyline mouth-
wash resulting in a more significant decrease in pain
severity compared to the niosomal form of amitriptyline
and benzydamine (p= 0.04). It can be concluded that
amitriptyline mouthwash has a higher anesthetic effect
compared to the other two mouthwashes. It can also be
concluded that amitriptyline mouthwash resulted in a
more durable anesthetic effect compared with other two
mouthwashes.

On the other hand, since the anesthetic effect of
amitriptyline mouthwash at 30-minute interval was sig-
nificantly higher than that of niosomal form of amitrip-

tyline, it can be concluded that contrary to expectations,
the niosomal form of amitriptyline did not have a more
positive and better effect compared to amitriptyline
mouthwash. Pain relapsed slowly in the majority of the
subjects. Since most subjects still felt a decrease in pain
severity at 60-minute interval compared to baseline, it
can be concluded that if the evaluation period had been
longer than 1 hour, better evaluation of the differences
in the anesthetic effects of mouthwashes could be possi-
ble.

Epstein et al. [23] evaluated the anesthetic effect
of Doxepin mouthwash at long time intervals and
showed that this mouthwash significantly preserved its
anesthetic effect up to 4 hours in healthy subjects and up
to 3 hours in subjects with mucositis. Several studies
have shown that the topical use of antidepressive agents,
especially tricyclic agents (TCA) such as amitriptyline
and Doxepin, decrease pain severity and lead to local
anesthesia. [15, 17, 22-23] Wahl et al. [24] carried out a
systematic review and reported that TCAs can be used
as local anesthetic agents. Movassaghian et al. [16] used
amitriptyline mucoadhesive paste to control pain during
injection of anesthetic agents in dentistry and reported
that amitriptyline could be used as a local anesthetic
agent.

Amitriptyline primarily exerts its effect as an in-
hibitor of the reabsorption of serotonin-norepinephrine
in the brain. In addition, it has a sedative effect through
the inhibition of H2 receptors. [17] Prescription of oral
amitriptyline 90 minutes before surgery can also have
supplementary anesthetic effects. [25] However, such an
effect is exerted through the central nervous system and
enkephalins. [25] Therefore, due to the central effects of
amitriptyline in the painful nerve tracts, it has also been
used as an analgesic in neuropathies caused by herpes
zoster infections and in association with other medica-
tions in the oral burning sensation syndrome. [26] The
effects of amitriptyline on neuropathies mentioned
above can be explained by its effects on the descending
serotonergic pathways in the posterior horns of the spi-
nal cord and its effect on endorphin systems. [25] On
the other hand, studies have shown that amitriptyline
has binding sites similar to those of local anesthetic
agents in sodium channels. These specific binding sites
overlap with those of the local anesthetic agents. [14] In
other words, amitriptyline might have binding sites sim-
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ilar to those of the local anesthetic agents in sodium
channels or the binding sites might be very close to-
gether in terms of location and function.

Studies on rats have shown that at a similar con-
centration of lidocaine and amitriptyline, the duration of
anesthesia induced by amitriptyline, was longer; hence,
the researchers concluded that amitriptyline could be
used as a local anesthetic agent. [27] The only study on
the anesthetic effect of amitriptyline in the oral cavity
was carried out in 2009, [14] in which amitriptyline gel
was used to decrease pain due to irreversible pulpitis
and the results showed its efficacy. [14] In addition, it
has been reported that application of one drop of 10
mmol/L of amitriptyline on the tongue results in the
anesthesia of that site for one hour. [28]

New drug delivery systems such as liposomes
have been used for the sustained release, taste masking,
or increasing stability of local anesthetic drugs such as
lidocaine [29] and bupivacaine. [30] On the other hand,
to increase the chemical stability and reduce the price,
liposome systems such as niosomes that are a mixture of
cholesterol and nonionic surfactants are employed. [31]
In addition, ease of storage and plurality of nonionic
surfactants available to provide resulted in preferring
niosome to liposome in pharmaceutical products and
cosmetics.

In the present study, amitriptyline was used for the
first time in the form of a mouthwash as a local anes-
thetic agent to relieve pain due to mucositis and com-
pared with benzydamine, which is routinely used in
mucositis cases. Physicians prescribe different medica-
tions to relieve pain caused by mucositis, including di-
phenhydramine, lidocaine, and so on, [10-11] with ben-
zydamine being the most common one. An important
consideration is the fact that the majority of these treat-
ments relieve pain for a short time. [7]

The majority of the subjects in the present study
were hospitalized for chemotherapy and some were met
during the waiting period for radiotherapy. The patients
were followed for only 60 minutes after using the
mouthwash. The mean decreases in pain intensity at 60-
minute intervals after using the amitriptyline mouth-
wash was about 85%, 72% in the niosomal form of ami-
triptyline, and about approximately 50% with benzyda-
mine mouthwash. However, the differences were not
statistically significant. It appears that periods longer
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than an hour would have shown the efficacy of anesthe-
sia provided by amitriptyline. Therefore, it is recom-
mended that in future studies, evaluations should be
carried out at longer periods.

Conclusion

Use of amitriptyline mouthwash has local anesthetic
effects on the oral mucosa. Decrease in the severity of
pain with the use of amitriptyline mouthwash was
more than that with benzydamine mouthwash.
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