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Abstract

Aim of the study: To determine the influence of new complete dentures placement on the amount of secreted unstimulated and stimulated saliva. Material and
Methods: This study included 50 subjects of both sexes, aged 30-70 years. The subjects were divided into two groups: experimental - consisting of 25 edentulous sub-
jects who came for fabrication of complete dentures; control group - consisting of 25 subjects with at least 20 teeth present in their mouth. We collected total unstimu-
lated and stimulated saliva (spitting method) from all subjects from both groups, control and examined group, according to the recommendations by Navazesh. The col-
lection of saliva in the control group was performed only once, and in the examined group on three occasions: before taking an anatomical impression for the fabrica-
tion of complete dentures, immediately after the placement of the complete dentures, and one month after dentures placement. The data were statistically processed
using descriptive statistics, ANOVA, Mann Whitney U test, and Post-hoc Tukey HSD test. Results: There is a statistically significant difference in the amount of unstim-
ulated and stimulated saliva between the patients from the control group and the patients from the examined group before the prosthodontic rehabilitation (p=0.000002;
p=0.000005), as well as between the control group and the examined group immediately after the prosthodontic rehabilitation (p=0.000089; p=0.005206). There was
not a statistically significant difference in the amount of unstimulated and stimulated saliva between the patients from the control group and the patients from the exam-
ined group 1 month after the prosthodontic rehabilitation (p=0.466855; p=0.748857). Conclusions: In edentulous patients, complete dentures have a significant impact
on the salivary flow. Additionally, the amount of unstimulated and stimulated saliva increases significantly immediately after placing the dentures. After a certain period
of adaptation, the salivary flow normalizes. There is no significant difference in the amount of secreted unstimulated and stimulated saliva between the patients, one
month after wearing the dentures, and the subjects from the control group. Key words: Saliva, complete dentures, salivary flow.

Апстракт 

Цел на трудот: Да се утврди влијанието на поставувањето на нови тотални протези врз количеството на излачена нестимулирана и стимулирана плунка.
Материјал и методи: Истражувањето вклучи 50 испитаници од двата пола, на возраст од 30 до 70 години. Испитаниците беа поделени во две групи.
Испитувана група – се состоеше од 25 беззаби испитаници кои имаа потреба од изработка на тотални протези; контролна група – се состоеше од 25
испитаници кои имаа најмалку 20 заби присутни во усната празнина. Колекциониравме вкупна нестимулирана и стимулирана плунка (со методот на
исплукување) од сите испитаници, од контролната група, како и од испитуваната група, според препораките од Navazesh. Колекционирањето на плунка од
контролната група беше изведено само еднаш, а кај испитуваната група во три наврати: пред земањето на анатомски отпечаток, по изработката и
аплицирањето на тоталните протези и 1 месец по носењето на тоталните протези. Податоците беа статистички обработени, користејќи: дескриптивна
статистика, ANOVA, Mann Whitney U test и Post-hoc Tukey HSD test. Резултати: Постои статистички сигнификантна разлика во количеството на излачена
нестимулирана и стимулирана плунка помеѓу пациентите од контролната група и пациентите од испитуваната група пред протетската рехабилитација
(p=0.000002; p=0.000005), како и помеѓу пациентите од контролната група и пациентите од испитуваната група веднаш по тоталното протезирање
(p=0.000089; p=0.005206). Не постои статистички сигнификантна разлика помеѓу количеството на излачена нестимулирана и стимулирана плунка помеѓу
пациентите од контролната група и пациентите од испитуваната група 1 месец по протетската рехабилитација (p=0.466855; p=0.748857). Заклучок:
Тоталното протезирање на беззабите пациенти има сигнификантно влијание врз количеството на излачена плунка. Дополнително, количеството на излачена
нестимулирана и стимулирана плунка сигнификантно се зголемува по предавањето на тоталните протези. По одреден период на адаптација, количеството
на излачена плунка се нормализира. Не постои статистички сигнификантна разлика во количеството на излачена нестимулирана и стимулирана плунка
помеѓу пациентите 1 месец по носењето на тотална протеза и пациентите од контролната група. Клучни зборови: Плунка, тотални протези, количество на
излачена плунка.
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Introduction

The dramatic increase in the elderly population (over
60 years old) is associated with a period of life when peo­
ple lose their teeth and wear complete dentures. As the
length of life and the number and proportion of older
people increase, in most industrialized and many devel­
oping nations, a central question is posed ­ whether the
aging of this population will be accompanied by sus­
tained or improved health, an improving quality of life,
and sufficient social and economic resources1. The demo­
graphic data on population aging show that the need for
rehabilitation of edentulous patients will remain consid­
erable for many more decades. Conventional complete
dentures are still a preferred treatment for edentulous
patients, and this treatment modality improves oral
health­related quality of life2. Edentulous patients have a
higher risk of developing diseases of the oral mucosa, as
well as a higher risk of developing: cardiovascular, gas­
trointestinal, endocrine, renal and other systemic dis­
eases3­9. These problems are all the more pronounced as
the age of the patient is more advanced10.

The biological, physical and mechanical factors that
improve the functional and aesthetic characteristics of
complete dentures also have an impact on the retention
and stabilization of the dentures. Good retention of com­
plete dentures is obtained with the help of the valve
effect, adhesion force, mechanical retention that depends
on the anatomical characteristics of the jaws and the cor­
rect placement of the teeth. In doing so, the rules for
occlusal and articulatory relations should be satisfied,
space for the tongue should be provided, and aesthetics
and phonation should be satisfied11­16.

In older patients, it is not easy to ensure good reten­
tion of the dentures, due to uneven and rapid resorption
of the alveolar ridge17. The retention of dentures not only
depends on physical factors but is also related to the flow
of saliva. The composition of saliva varies greatly in dif­
ferent individuals and in the same individual under dif­
ferent circumstances and stimulations18. Often, the reason
for poor retention of complete dentures is insufficient
amount of saliva in the mouth in adult individuals. The
forces on which the retention of the dentures depends are
divided into physical and physiological. Physiological
forces, on the other hand, are related to the functions of
the muscles of the face, lips and tongue19. From a func­
tional point of view, the retention of dentures is deter­
mined by the balance between these two types of forces
that change during speaking, chewing and swallowing20.

The presence of an optimal amount of saliva in the
mouth, with an appropriate consistency and quality, is
especially important for edentulous patients, who require
the fabrication of complete dentures. Prosthodontists

should pay particular attention to the qualitative and
quantitative characteristics of saliva before placing the
dentures, during their production, and after placing the
dentures21.

Due to the fact that the literature indicates the impor­
tance, but also the association, between dental prosthetic
rehabilitation and saliva, the aim of this study was to
determine the influence of the placement of new com­
plete dentures on the amount of secreted unstimulated
and stimulated saliva.

Material and method

To realize the established goal, 50 subjects of both
sexes, aged 30­70 years, were included in the study. The
sample of subjects was divided into two groups:

­ The first group, the experimental group, consisted
of 25 edentulous subjects who came to the Clinic
for Dental Prosthetics, at the PHI University
Dental Clinical Centre "St. Panteleimon" in
Skopje, for fabrication of complete dentures.

­ The second group, the control group, consisted of
25 subjects who had at least 20 teeth present in
their mouth. These subjects were also recruited at
the PHI University Dental Clinical Centre "St.
Panteleimon" in Skopje.

This study included patients who were in need of
complete denture rehabilitation and patients who collab­
orated during the sample collection process.

Patients who smoke and/or drink alcohol, pregnant
women, patients who have had surgical interventions of
the salivary glands, patients who have had received head
and neck irradiation, patients with Sjogren’s syndrome,
diabetes, rheumatoid arthritis, systemic lupus erythe­
matosus and patients taking medications that affect the
secretion of saliva, were excluded from this study.

The saliva collection was performed in the
Biochemistry laboratory at the Ss. Cyril and Methodius
University in Skopje, Faculty of Dentistry – Skopje,
Department of Oral and Periodontal Diseases. We were
collecting unstimulated and stimulated saliva from all
subjects, both from the control and from the examined
group, according to the recommendations by Navazesh22,
for 10 minutes. Subjects were advised not to eat, smoke,
drink coffee, tea, coke, and brush their teeth one hour
before saliva collection. Saliva collection was performed
in the same period of the day (10­11h) for all subjects.

Collection of unstimulated saliva was performed by
using the spitting method. Saliva accumulates on the
floor of the oral cavity, and then the subject spits into a
graduated tube every 60 seconds or whenever they get
the urge to swallow the saliva accumulated on the floor
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of the oral cavity. A funnel was also placed on the tube
to facilitate the collection of saliva. For the collection of
stimulated saliva, the gustatory stimulation method was
used, 1­2 drops of lemon were dripped on the tip of the
subject's tongue. At the moment when a sufficient
amount of saliva had accumulated in the mouth, the sub­
jects spat into a graduated test tube with a funnel.

We expressed the amount of saliva in milliliters for 1
minute. In this way, we obtained the values for the
amount of saliva produced on average in one minute.

The collection of saliva in the control group was per­
formed only once, and in the examined group on three
occasions: before taking an anatomical impression for
the fabrication of the complete dentures, immediately
after the placement of the complete dentures, and one
month after dentures placement.

The data were statistically processed using SPSS
Statistica v20 for Windows, using the tests appropriate
for the characteristics of the sample.

Results

This study included 50 subjects who were divided
into two groups. The examined group (EG) consisted of
edentulous patients, for whom acrylate complete den­
tures were made. The second group was the control
group (CG), which consisted of 25 subjects who had at

least 20 teeth in their mouths. Both groups were almost
identical in terms of gender representation (48.0% and
52.0%) (table 1).

The average age of the subjects in the examined
group was 58.4±5.6 years, and in the control group it
was 58.1±9.4 years (table 2).

The observed difference in age between the two
groups is statistically not significant for p>0.05 (table 3).

EG*/sex Number %

Male 12 48.0

Female 13 52.0

Total 25 100.0

CG**/sex

Male 12 48.0

Female 13 52.0

Total 25 100.0

*EG – examined group; **CG – control group

Table 1: Distribution of subjects according to gend

Age Number Mean Minimum Maximum St.Dev.

EG* 25 58.4 49.0 67.0 5.551877

CG** 25 58.1 35.0 69.0 9.360021

Table 2: An overview of the average age of the subjects in the control group and the examined group

Rank Sum Rank Sum U Z p­level

Age 603.5000 671.5000 278.5000 ­0.659697 0.509449

Table 3. Mann Whitney U Test for age

Unstimulated saliva(ml/min) n Mean Minimum Maximum St.Dev.

Before dentures placement – EG 25 0.35 0.2 0.6 0.100499

After dentures  placement – EG 25 0.74 0.4 1.0 0.155134

1 month after dentures placement ­ EG 25 0.52 0.3 0.7 0.124766

Control group 25 0.56 0.3 0.8 0.122066

Table 4. Descriptive statistics for unstimulated saliva samples
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Both groups were homogeneous in terms of gender and
age.

The average value of the amount of unstimulated
saliva in the examined group before dentures placement
was 0.35±0.1 (ml/min), after dentures placement it was
0.74±0.2 (ml/min), while 1 month after dentures place­
ment it was 0.52±0.1 (ml/min), while in the control
group it was 0.56±0.1 (ml/min) (table 4).

The observed difference in the average amounts of
unstimulated saliva in the examined group before pros­
thetic rehabilitation, immediately after dentures place­
ment and one month after dentures placement is statisti­
cally significant for p<0.000000 (table 5).

Post hoc Tukey HSD test is significant between the
amount of unstimulated saliva before the prosthodontic
rehabilitation and the amount of unstimulated saliva
immediately after the prosthodontic rehabilitation. The
difference is significant between the amount of unstimu­
lated saliva before the prosthodontic rehabilitation and the
amount of unstimulated saliva 1 month after the prostho­
dontic rehabilitation. According to the Post hoc Tukey

HSD test, the difference between the amount of unstimu­
lated saliva immediately after placing the dentures and the
amount of unstimulated saliva after 1 month of wearing of
the dentures is significant for p<0.05 (table 6).

The observed difference between the average
amounts of unstimulated saliva in the studied group
before placing the prostheses and the control group is
statistically significant for p<0.000002. The observed
difference between the average amounts of unstimulated
saliva in the studied group after placing the prostheses
and the control group is statistically significant for
p<0.000089. The observed difference between the aver­
age amounts of unstimulated saliva in the studied group
one month after placing the prostheses and the control
group is statistically insignificant for p>0.05 (table 7).

The average value of the amount of stimulated saliva
in the examined group before dentures placement is
0.7±0.1 (ml/min), after dentures placement it is 1.1±0.2
(ml/min), 1 month after dentures placement it is 0.9±0.1
(ml/min), while in the control group it is 0.9±0.1
(ml/min) (table 8).

Examined group SS df MS SS df MS F P

Unstimulated saliva 1.893067 2 0.94653 1.19360 72 0.0165 57.096 0.000000

Table 5. ANOVA test for unstimulated saliva in the examined group

Examined group
Unstimulated saliva

Before dentures
placement

After dentures
placement

1 month after
dentures placement

Before dentures
placement

0.000111 0.000155

After dentures
placement

0.000111 0.000111

1 month after
dentures placement

0.000155 0.000111

Table 6. Post­hoc Tukey HSD test for unstimulated saliva in the examined group

Unstimulated saliva Rank Sum Rank Sum U Z p­level

Before dentures and CG* 881.0000 394.0000 69.00000 4.724594 0.000002

After dentures and CG* 435.5000 839.5000 110.5000 ­3.91938 0.000089

1 month after dentures

and CG*
675.0000 600.0000 275.0000 0.727607 0.466855

Table 7. Mann Whitney U test for unstimulated saliva between the examined group and the control group
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The observed difference between the average
amounts of stimulated saliva in the examined group
before dentures placement, immediately after dentures
placement and one month after dentures placement is
statistically significant for p<0.000000 (table 9).

Post hoc Tukey HSD test is significant between the
amount of stimulated saliva before dentures placement,
versus the amount of  stimulated saliva immediately after
dentures placement. The difference is significant between
the amount of stimulated saliva before dentures place­
ment, versus the amount of stimulated saliva 1 month

after dentures placement. According to the Post hoc Tukey
HSD test, the difference between the amount of stimulat­
ed saliva immediately after dentures placement and the
amount of stimulated saliva after 1 month of wearing of
the dentures is significant for p<0.05 (table 10).

The observed difference between the average
amounts of stimulated saliva in the examined group
before placing the dentures and the control group is sta­
tistically significant for p<0.000005. The observed dif­
ference between the average amounts of stimulated sali­
va in the examined group after placing the dentures and

Stimulated saliva (ml/min) n Mean Minimum Maximum St.Dev.

Before dentures placement – EG 25 0.7 0.5 1.0 0.115036

After dentures  placement – EG 25 1.1 0.7 1.3 0.160000

1 month after dentures placement ­ EG 25 0.9 0.8 1.2 0.118040

Control group 25 0.9 0.7 1.3 0.135401

Table 8. Descriptive statistics for the stimulated saliva samples

Examined group SS df MS SS df MS F P

Stimulated saliva 1.392800 2 0.696400 1.266400 72 0.01758 39.59318 0.000000

Table 9. ANOVA test for unstimulated saliva in the examined group

Examined group
Unstimulated saliva

Before dentures
placement

After dentures
placement

1 month after
dentures placement

Before dentures
placement

0.000111 0.000114

After dentures
placement

0.000111 0.001629

1 month after
dentures placement

0.000114 0.001629

Table 10. Post­hoc Tukey HSD test for the stimulated saliva in the examined group

Stimulated saliva Rank Sum Rank Sum U Z p­level

Before dentures and CG* 873.0000 402.0000 77.00000 4.569371 0.000005

After dentures and CG* 493.5000 781.5000 168.5000 ­2.79401 0.005206

1 month after dentures

and CG*
654.0000 621.0000 296.0000 0.320147 0.748857

Table 11. Mann Whitney U test for stimulated saliva between the examined group and the control group



the control group is statistically significant for
p<0.005206. The observed difference between the aver­
age amounts of stimulated saliva in the examined group
one month after placing the dentures and the control
group is statistically insignificant for p>0.05 (table 11).

Discussion

If we take into account that complete dentures are
made for patients at an advanced age, a period of life
when it is difficult to accept new things, we can easily
understand the expected problems that the dentist may
encounter when making and placing the complete den­
tures. The problem becomes even more complicated if
the patients have a systemic disease and/or receive a cer­
tain therapy, which negatively affects the secretion of
saliva. Namely, xerostomia is present in a large number
of adult patients, which makes it difficult to accept den­
tures. Beside the psychological characteristics of the
patient and the adequacy of the fabrication, the presence
of a sufficient amount of saliva, of adequate quality, is a
very significant factor for accepting complete dentures.

The average value of the amount of unstimulated
saliva in the examined group before placing of the den­
tures was 0.35±0.1(ml/min), immediately after placing
the dentures was 0.74±0.2(ml/min), while 1 month after
wearing the denture was 0.52±0.1(ml/min). In subjects
from the control group, the amount of unstimulated sali­
va was 0.56±0.1 (ml/min) (table 4).

The observed difference between the average
amounts of unstimulated saliva in the examined group
before prosthodontic rehabilitation, immediately after
placement, and one month after dentures placement is
statistically significant for p<0.000000 (table 5).

According to the Post hoc Tukey HSD test, a statisti­
cally significant difference p<0.05 was also observed
(table 6) between the amount of unstimulated saliva in
all three periods of determining the amount of unstimu­
lated saliva.

Compared to the control group, we observed a sig­
nificant difference in the amount of unstimulated saliva
in the examined group before dentures placement (where
the secretion is reduced) and one month after wearing
the dentures (where the secretion is increased) (table 7).

The mean values of the amount of stimulated saliva
were understandably greater compared to the amount of
unstimulated saliva. In the examined group, those values
were as follows: 0.7±0.1(ml/min) before dentures place­
ment, 1.1±0.2(ml/min) immediately after dentures place­
ment, and 0.9±0.1(ml/min) 1 month after wearing the
dentures. In subjects from the control group, the amount
of stimulated saliva was 0.9±0.1 (ml/min) (table 8).

The differences in the amount of stimulated saliva
(between the three test periods in the examined group, as
well as between the control group and the examined
group) were identical, as well as the differences in the
amount of unstimulated saliva (table 9, 10 and 11).

The obtained results about the changes that occur in the
secretion of saliva after dentures placement are in accor­
dance with the studies done by Maheshwari23, Jansen24,
Gabay25 and Streckfus et al.26. The authors in their research,
observed an increase in the amount of saliva after the place­
ment of the dentures. This was especially accurate regard­
ing the amount of stimulated saliva.

In our edentulous subjects, we observed a signifi­
cantly lower amount of saliva compared to the subjects
from the control group. This is due to the absence of
stimuli in edentulous patients, which would cause ade­
quate salivation. What is characteristic is the significant
increase in the secretion of saliva immediately after
placing the dentures. During that period, the secretion of
saliva was significantly higher compared to the secretion
of saliva in patients from the control group. We believe
that the significant increase in saliva secretion immedi­
ately after placing the dentures is due to the fact that
patients perceive the complete dentures as a foreign
body in the mouth during that period. After a certain
period of adaptation, the salivary flow normalizes. This
is indicated by the fact that there is no significant differ­
ence in the amount of unstimulated and stimulated sali­
va between the patients one month after wearing the den­
tures, and subjects from the control group. We believe
that such changes in the secretion of saliva are positive
for the patients' adaptation to the new situation in the
mouth. Starting from the positive effects that salivary
secretion possesses, the increased secretion of saliva has
a positive effect not only on the adaptation to the den­
tures, but also on the prevention of the occurrence of
candida infections and the preservation of the overall
oral health27­32.

Conclusions

Based on the data from literature and the results
obtained in our research, we can conclude that complete
dentures have a significant impact on the salivary flow
in edentulous patients. Additionally, the amount of
unstimulated and stimulated saliva increases significant­
ly immediately after placing the dentures. After a certain
period of adaptation, the salivary flow normalizes. There
is no significant difference in the amount of unstimulat­
ed and stimulated secretion of saliva between the
patients one month after wearing the dentures and the
subjects from the control group.
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