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Aim: The objective of this study was determining if the use of products based in olive oil,

betaine and xylitol are efficacious to decrease the impact of the dry mouth in the quality of

life  of the patients with xerostomia due to radiotherapy treatment.

Background: Following therapeutic irradiation of the head and neck, patients with profound

xerostomia have complaints associated with oral dryness, speech, and taste. There is no

strong evidence that any topical therapy is effective for relieving the symptom of dry mouth.

Material and methods: 40 patients who had been treated with radiotherapy for head and neck

carcinoma and reported symptoms of dry mouth were included in the study. A xerostomia-

related quality of life questionnaire, visual analogue scale questionnaire for subjective

assessment of salivary dysfunction and salivary flow were reported before and 15 days after

the  use of topical products based on olive oil, betaina and xylitol.

Results: The four primary quality of life areas demonstrated significantly greater improve-

ment after the use of topical products and all eight VAS items had favourable changes. The

reduction of symptoms was statistically significant in 7 of the 8 items. After the use of the

products, there were improvements in salivary flow in 45%.
Conclusions: The use of products based on olive oil, betaine and xylitol, shaped like collutory,

toothpaste, gel and spray significantly improved most symptoms and the quality of life

limitations produced by dry mouth in patients treated with radiotherapy.
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1. My mouth/throat dryness limits the kinds or amounts of
food I eat.

6. My mouth/throat dryness makes me uncomfortable
speaking in front of other people.

Table 1 – Grades of salivary flow.

Grade Salivary flow (ml/min)
72  reports of practical oncology a

1.  Background

Xerostomia is the most frequent complication among patients
who  receive radiotherapy for oral cancers. A reduction in the
salivary flow rate and the decrease of its pH is paralleled with a
change in saliva competence and shifting of oral microflora to
cariogenic bacterial species.1 Therefore, difficulties in speech,
mastication, swallowing, changes in taste, dental caries, burn-
ing sensation, microbial infections and a compromised quality
of life are associated with the presence of xerostomia.2

Studies have led to three therapeutic approaches for the
treatment of xerostomia: prevention, stimulation and symp-
tomatic treatment. Prevention is not always possible, although
intensity modulated radiation therapy (IMRT) gives the abil-
ity to deliver lower doses of radiation to the parotid glands.
According to published results, IMRT  improves the toxicity
profiles, but xerostomia does not disappear.3 Saliva stimulat-
ing agents such as cholinergic agonists have all demonstrated
some ability to improve xerostomia; however, they all have
side effects and are contraindicated for certain medical
disorders.4 There is a huge variety of products to relieve
dry mouth symptoms such as chewing gums, sugar free
lozenges, salivary substitutes, moisturizers and toothpastes.
A Cochrane review concluded that there is no strong evidence
that any topical therapy is effective for relieving the symp-
tom of dry mouth and more  studies are required to provide
evidence to guide clinical care.5

A previous study report that the daily use of topical dry
mouth products containing olive oil, betaine and xylitol is safe
and effective in relieving symptoms of xerostomia in a popu-
lation with polypharmacy-induced xerostomia.6 Olive oil is a
lubricant that decreases the effects in the mucous produced
by a lack of saliva and inhibits bacterial growth.7 Betaine, a
naturally-occurring amino acid, maintains humidity and pro-
tects from irritation.8 Xylitol is a valuable tool in combating
dental caries.9 Other components of these topical products are
vitamin E to reduce the irritation of the mucous, fluoride, cal-
cium and allantoin. These products are sodium lauryl sulfate
free.

2.  Aim

The objective of this study was to test if the use of the prod-
ucts based on olive oil, betaine and xylitol are effective in
decreasing the impact of dry mouth in the quality of life in
patients with xerostomia due to radiotherapy. The secondary
objective was to prove if there is an improvement in salivary
flow after the topical application of the aforementioned prod-
ucts over 15 days.

3.  Patients  and  methods

40 patients were included in the study. Some of them were
recruited by phone and others during a routine visit. Top-

ical dry mouth products used in this investigation were
toothpaste, mouthrinse, spray and gel, containing olive oil,
betaine and xylitol (Xerostom® products). All subjects had
been treated with radiotherapy for head and neck carcinoma
diotherapy 2 2 ( 2 0 1 7 ) 71–76

and reported symptoms of dry mouth. The patients were
instructed to use the toothpaste 3 times a day after main
meals, using the gel around the gums, rinsing with the mouth-
wash and the spray whenever they felt they needed them but
at least 8 times in total.

The criteria of inclusion in the study were:

1. Patients must be over 18 and have been treated with radio-
therapy for head and neck carcinoma.

2. Patients with dry mouth symptoms, regardless of their sali-
vary flow.

3. Patients willing to use the products as instructed.
4. Patients willing to answer xerostomia-related quality of life

and visual analogue scale questionnaires.
5. Patients who signed the informed consent form.

The criteria of exclusion were:

1. Patients with Sjogren’s syndrome.
2. Patients unable to administrate appropriately the products,

and or unable to understand the consent form.
3. Patients that have taken pilocarpine or cevimeline in 7 days

preceding the study.
4. Patients that make provisions for an oral surgery in the

course of study.
5. Patients with medical pathologies that require changes in

medication.
6. Patients excluded during the study by some medical prob-

lem.

4.  Basal  measures

4.1.  Salivary  flow

In order to measure salivary flow rate, unstimulated saliva was
collected by direct emission into a plastic glass. Saliva was
weighed with high precision scales. Patients did not drink,
perform oral hygiene, or smoke for at least 90 min  before. Sali-
vary flow above 0.25 ml/min was considered normal. Different
grades of salivary flow are recorded in Table 1.

4.2.  Xerostomia-related  quality  of  life  questionnaire

A 15-question validated xerostomia-related quality of life
questionnaire was used. The questions refer to how dry mouth
affects the quality of life in four major domains:

Physical function:
1 0.25–0.2
2 0.2–0.1
3 <0.1

dx.doi.org/10.1016/j.rpor.2016.09.008
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again. The answers of both patients in the second visit were
included in the final analysis.

Table 2 – Population characteristics.

Characteristic N (%; max–min)

Gender
Male 25 (62.5%)
Female 15(37.5%)

Age 65 (47–99)
Tumour location

Farynx 12 (30%)
Larynx 14 (35%)
Oral cavity 12 (30%)
Others 2 (5%)

N◦ of xerostomic medications
0 15 (37%)
1 9 (22.5%)
reports of practical oncology an

0. My  mouth/throat dryness keeps me  from enjoying life.
2. My  mouth/throat dryness had a bad effect on tasting food.

Pain:

. My  mouth/throat dryness causes discomfort.

. My  mouth/throat dryness causes a lot of worry or concern.

. My  mouth/throat dryness makes me  nervous.

. My  mouth/throat dryness keeps me  from enjoying life.

Psychological function:

8. My  mouth/throat dryness makes me concerned about the
looks of my  teeth and mouth.

3. My  mouth/throat dryness reduces my  general happiness
with life.

4. My  mouth/throat dryness affects all aspects of my  life.
5. If you were to spend the rest of your life with your

mouth/throat dryness just the way it is now, how would
you feel about this?

ocial function:

4. My  mouth/throat dryness keeps me  from socializing
(going out).

5. My  mouth/throat dryness makes me  uncomfortable when
eating in front of other people.

1. My  mouth/throat dryness interferes with my  intimate
relationships.

Each question has 5 possible answers: not at all, a little,
omewhat, quite a bit and, very much. For item 15, five differ-
nt responses were used: delighted, mostly satisfied, mixed
atisfied/dissatisfied, mostly dissatisfied and terrible.

.3.  Visual  analogue  scale  (VAS)  questionnaire  for
ubjective  assessment  of  salivary  dysfunction

his questionnaire has been developed and validated in pre-
ious studies and it have been demonstrated to be helpful in
he diagnosis of salivary dysfunction.10 It consists of 8 ques-
ions about major aspects of salivary output: dryness of oral

ucosa (lips, mouth, tongue, or throat) and oral functional
bility caused by dryness (difficulty in swallowing and speak-
ng). Two global items were included, too (amount of saliva in
he mouth and level of thirst). Patients were asked to mark
heir responses to each item by placing a vertical line on the
00 mm horizontal scale to indicate their level of dryness. The
uestions of this questionnaire are:

. Rate the difficulty you experience in speaking due to dry-
ness.

. Rate the difficulty you experience in swallowing due to dry-
ness.

. Rate how much saliva is in your mouth.

. Rate the dryness of your mouth.
. Rate the dryness of your throat.

. Rate the dryness of your lips.

. Rate the dryness of your tongue.

. Rate the level of your thirst.
iotherapy 2 2 ( 2 0 1 7 ) 71–76 73

4.4.  Statistical  analysis

Data were analysed with Statistical Package for the Social Sci-
ences (SPSS v16 Inc, Chicago, IL). A descriptive study of means,
medians and rates of the demographic characteristics or the
patients and of the scales previously referred to, as well as sali-
vary flow. Comparison was performed for values before and
after the utilization of the topical products using paired t-tests.

As it was said previously, the quality of life questionnaire
evaluates four major domains. A mean of the punctuations
for each domain was made, as well as a total mean of the four
domains. Changes on the quality of life questionnaire were
tested with analyses of variance for repeated measures. The
independent variable was time and the dependent variables
were the total index which was the average score of 15 items
and the mean of the four separate domains.

5.  Results

40 patients were recruited for this study, some of them by
phone, other were invited to take part in the study when
they came to a programmed appointment. Out of 40 patients,
25 were male and 15 female. Their mean age was 65 years.
The most frequent carcinoma was of the larynx. In addition,
to radiotherapy treatment, 25 patients were taking prescrip-
tion medications associated with salivary hypofunction or
xerostomia. 20 patients did not present any salivary flow
without stimulation. Patient’s characteristics are presented in
Table 2.

Thirty-eight patients completed the study. One of the two
that did not finish the study had complete aphagia and a naso-
gastric tube, he stated during the second visit that after three
days of using the products he had to discontinue them because
they produced such a great quantity of saliva that he could not
swallow. The other patient did not complete the two  weeks of
use of the products because he did not notice an improvement
of the salivary flow and decided to use the previous products
2 12 (30%)
3 3 (2.5%)
5 1 (2.5%)

Time from the end of RT 3 (1 month–9 years)

dx.doi.org/10.1016/j.rpor.2016.09.008
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Fig. 3 – Visual analogue scale questionnaire before and
®

Fig. 1 – Quality of life before and after Xerostom®.

5.1.  Quality  of  life

14 of 15 items improved with Xerostom®. Seven items showed
statistical significance (Fig. 1). These questions were:

1. The dryness of mouth limits the quantity of food that I
like (p: 0.05).

2. The dryness of mouth turns out to be uncomfortable to
me (p: 0.0).

3. I worry about the dryness of mouth (p: 0.01).
5. The dryness of mouth inconveniences me  when I eat in

front of other people (p: 0.03).
6. The dryness of mouth makes it difficult for me  to talk in

front of other people (p: 0.006).
7. The dryness of mouth gets on my  nerves to (p: 0.006).

12. The dryness of mouth makes it difficult to enjoy her food
(p: 0.01).

The four quality of life areas demonstrated significant
improvement after the use of Xerostom® (Fig. 2): physical func-
tion (p: 0.0), psychological function (p: 0.01), social function (p:
0.01) and pain (p: 0.0).

5.2.  Visual  analogue  scale  questionnaire

All eight VAS items had a favourable change, and the reduc-
tion of symptoms was statistically significant in 7 of the 8

items (Fig. 3). The sensation of dryness of mouth and tongue
improved in 75% of the patients and the degree of thirst
improved in 57% of the patients. The rate of dryness of throat

Fig. 2 – Quality of life areas before and after Xerostom®.
after Xerostom .

was the only symptom in which differences were not statisti-
cally significant.

5.3.  Salivary  flow

Salivary flow measurement was not possible in 20 patients,
18 of them did not have any saliva without stimulation, and
the other 2 suffered surgery which made them mechanically
incapable of swallowing the saliva. Of the other 20 patients
(Fig. 4), 4 had a normal salivary flow, but the appearance of
the saliva was very viscous and thick. Although the compo-
sition of saliva was not analysed, it could be said that the
saliva was altered. The salivary flow mean was 0.17 ml/min,
but if we  excluded those 4 patients previously referred to, it
was 0.09 ml/min. After using Xerostom® products, the sali-
vary flow increased in 9 (45%) of the 20 patients. Three out
of these 9 patients, shifted from grade 2 to grade 1. The sali-
vary flow mean from the 20 patients was 0.25 ml/min, and
0.14 ml/min. if we excluded the 4 patients with altered saliva.
These differences were not statistically significant.

5.4.  Satisfaction  and  side  effects

The degree of satisfaction of the patients was very high. The
great majority of patients, 82%, stated that the products were
good or very good (Fig. 5), 8% considered the products fairly
good and no one rated them as bad or very bad. The product
most highly appraised was the mouthwash, followed by the
spray and the gel.

No important adverse events were reported that caused

treatment interruptions. Only an initial itching that disap-
peared rapidly was reported by 7% of the patients.

Fig. 4 – Salivary flow before and after Xerostom®.

dx.doi.org/10.1016/j.rpor.2016.09.008
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Fig. 5 – Satisfaction with the products.
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R.  Interventions for the management of dry mouth: topical
.  Discussion

erostomia is a very frequent side effect with high impact on
he quality of life of patients after radiotherapy treatment. The
ecrease of saliva production causes symptoms such as oral
oreness, difficulty in speaking, chewing and swallowing as
ell as distortion of taste and sleep.

As a result of these symptoms, patients can feel physical,
sychological and social consequences.

Prevention of salivary glands damage during radiotherapy
s sometimes impossible and the pharmacologic treatment
ith muscarinic receptor agonist, to increase the salivary flow,

t is not free of side effects.
In contrast to systemic therapy, topical treatments have

xcellent tolerance and have shown varying degrees of
uccess.11,12 Current oral hygiene products can include ingre-
ients that can worsen xerostomia symptoms. In general,
opical products for patients with xerostomia should be free
rom irritating substances (sodium lauryl sulphate, strong
romas, alcohol), and include ingredients that will improve
he symptoms.13 Xerostom® products contain olive oil that
as lubricating, anti-inflammatory and anti-caries properties,
hey also contain betaine with osmoprotectant capabilities
nd xylitol with anticaries and salivary stimulation activity.

A previous study have proven that the use of Xerostom®

roducts is safe without side effects and improves dry mouth
ymptoms due to polypharmacy.6 Our study also shows that
hese products are useful in patients with xerostomia caused
y irradiation.

The use of these products improved most of the 15 items of
uality of life questionnaire, 7 with statistical significance, and

n the four groups of functions: social, physical, psychologi-
al and personal. In the aforementioned study with patients
ith xerostomia of pharmacologic cause, statistically signifi-

ant improvement was obtained in 4 of the questions and in 3
f the functions, psychological, physical and personal, but not

n the social.
Subjects also showed improvements in xerostomia issues

s assessed by VAS. Seventy-five percent of patients reported
 decrease in the sensation of dryness of mouth and tongue
nd 56% in the sensation of thirst. This last fact is very impor-

ant because, although this question was not included in the
cale used, these patients reported less interruptions during
he sleep due to the dryness of mouth. Seven items showed
iotherapy 2 2 ( 2 0 1 7 ) 71–76 75

statistically significant improvements after the use of
Xerostom® products, only the rate of dryness of throat did
not change, probably because the effect of these products is
local and they did not reach the throat. For patients with drug-
induced xerostomia the improvement was achieved only in
two items.

The levels of salivary flow do not always correlate with the
symptoms.14 During this study, most of the patients improved
the symptoms without changes in saliva production, but sur-
prisingly, the salivary flow also got better in a high percentage
of patients.

7.  Conclusion

Xerostomia is very frequent in patients after radiotherapy
treatment in the area ORL with serious physical and psycho-
logical complications.

Simple measures without side effects, like the use of prod-
ucts based on olive oil, betaine and xylitol, in a mouthwash,
toothpaste, gel and spray preparations improve most of the
symptoms and the quality of life produced by salivary flow
reduction.

This study highlights the importance of optimal oral
hygiene with suitable products, not only to avoid complica-
tions but also to relieve xerostomia symptoms in patients
with severe injury of salivary glands due to radiotherapy
treatment.
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