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Abstract

The aim of this study is to determine the severity of xerostomia and the concentration of total proteins and albumin in the saliva of edentulous individuals, before
and after wearing complete dentures. To realization of the objective, the study included 50 subjects of both sexes aged 30-70 years. The sample of the sub-
jects was divided into two groups. The first group, the experimental group, consisted of 25 edentulous subjects. The second group, the control group, consist-
ed of 25 subjects who have at least 20 teeth. A questionnaire was carried out among all subjects, in which questions were primarily directed to determine the
medical history of the patients and to estimate the subjective feelings of the patients associated with xerostomia. The collecting of the unstimulated saliva was
performed using the Spitting method and total salivary proteins were determined with Biuret test (g/l), salivary albumin was determined with modified bromocre-
sol test (g/l). Xerostomia is much more present among patients before the insertion of the complete dentures than after the insertion. There was no significant
difference between the concentration of salivary proteins and albumins before the insertion of the dentures and the biochemical composition of the saliva, after
the insertion of the complete dentures. Key words: complete dentures, xerostomia, salivary proteins.

Anctpakr

LlenTa Ha 0BOj TPYA € Aa Ce yTBpAM M3pa3eHOCTa Ha KCepocToOMMjaTa Kako W KOHLEHTpaumjaTa Ha BKYMHUTE NPOTEMHN 1 anbyMuH BO MiyHkaTa kaj 6e33abu
VHOMBUOYM MPeL, W Mo TOTanHOTO NpoTeauparke. 3a peanusauja Ha noctaBeHara Lien Bo UCTUTYBameTo Gea BkmyyeHn 50 ucnuTaHuuy oa Aata nona Ha
Bo3pact o 30-70 rogunu. MMpumepokoT Ha mcnuTaHuum Gelle mopeneH Ha ABe rpynu. [Mpeata rpyna, ekcnepumeHTanHaTa, ja counHyBaa 25 6e33abu
venutanmuy Bropata rpyna, KOHTponHara, ja counHyBaa 25 ucnuTaHuum kou umaat Hajmanky 20 mpucyTHu 3abu Bo yctata. Kaj cute ncnmtanuum bele
CMpOBEfieH NpaLLanHuK, BO Koj NpalLarara 6ea HacoueHn npeg ce, fa ce YTBpAM MeanUyHekaTa aHaMHe3a Ha nalueHTUTe 1 ja ce NpoLeHaT Cy6jekTBHUTe
UYBCTBA HA MaLWeHTUTE NMOBP3aHU CO KcepocTomuja.KonekumoHmpareTo Ha HecTUMynupaHata nnyHka Getue u3BeneHo co Spittingmethod (Memod co
nnykar€) BkynHu canveapHu npoTenHi Bpa onpesenysanm co buypet peakuuja (g/l) a anbymuHoT co Mmogudmumpan 6pomkpeson Tect (g/l). Kcepoctommjata
€ MHOTY MoBEKe MPUCYTHA Kaj NaLMeHTUTE Npef MocTaByBatbe Ha ToTanHaTa npoTe3a OTKOMKY MO HEj3HOTO NocTaByBake. Hemalue 3HavajHa pasnuka nomery
KOHLIEHTpaLujaTa Ha canvBapHuUTE NMPOTEUHU W anbym Mpef MoCcTaByBakeTO Ha MpoTe3nTe U BMOXeMUCKMOT COCTaB Ha MIyHKaTa Mo MocTaByBaHETO Ha
ToTanuTe npoteaun. KnyyHu 36opoBu: ToTanHa npotesa, KCepocToMmja, CanBapHu MpOTEUHU.

Introduction

The fabrication of complete dentures among edentu-
lous individuals, and the oral healthcare are important
for the overall health, especially for the elderly.
Edentulous patients who do not have dentures, or have
poorly made dentures, have a greater possibility of
developing an oral mucosa disease, inadequate nutrition,

respiratory, cardiac, or stomach disease. These problems
are more impressive if the patient’s age is more
advanced.

Biological, physical and mechanical factors that
improve the functional and aesthetic characteristics of
complete dentures also influence the retention and stabi-
lization of the dentures. Good retention of dentures is
produced by using a valve effect, the strength of adhe-
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sion, with mechanical retention which depends on the
anatomical features of the jaws and proper placement of
teeth. It should meet the rules of articulation and
occlusal relations, to provide space for the tongue and
satisfy aesthetics and phonation®’.

The problems associated with oral health among
adults, which are constantly increasing in our country
are becoming more serious with age. These problems
include loss of teeth due to complications of periodonti-
tis, abrasion and attrition of the teeth, the occurrence of
root caries, xerostomia, taste disturbances, and difficulty
in chewing and swallowing food***.

Because of these problems, it is more likely for older
individuals to have some sort of prosthetic appliances,
usually complete or partial dentures. Celebic et al.” point
out that patients with complete dentures are significantly
more satisfied in achieving speech function, compared
with patients who have partial dentures. Complaints of
patients with complete dentures are more commonly asso-
ciated with avoiding various types of food, while patients
who wear partial dentures mainly complain of problems
with retention of the dentures. Overall, more pleasure and
satisfaction of dentures is registered in patients with com-
plete dentures than in patients with partial dentures®. The
pain which occurs in the improperly made dentures can be
the reason for developing insomnia and a disruption of the
eating habits. All this leads to diminished self-esteem of
the person and its reduced activity in social life>".

The retention of dentures greatly depends on the pres-
ence of saliva in the mouth. It is defined as the ability of
the denture to resist the forces which tend to separate the
denture from thebasis". The successful rehabilitation of
edentulous patients depends on the patient satisfaction
with denture retention. Two important factors associated
with the retention of the denture are: adequate and inti-
mate fitting on the oral mucosa and an adequate valve
edge?. Among other physical factors (adhesion, cohesion,
surface tension, atmospheric pressure, and weight) that
provide retention of the complete denture, saliva in ade-
quate quantities and with an adequate composition is also
an important physical factor that enables retention'**,

Xerostomia prevalence increases with age and is pres-
ent in 30% of those aged over 65 years. Drugs are the
most common cause of xerostomia, because most of the
older people take at least one medication that has a nega-
tive influence on salivary function”. Patients with xeros-
tomia may have problems while eating, speaking, and
swallowing while wearing the dentures. Denture wearers
can have problems with the retention of the dentures,
occurrence of traumatic ulcers and sticking the tongue on
the palate. Patients also complain of halitosis, chronic
burning and intolerance to spicy food". Xerostomia is
more common at night, because the secretion of saliva is

lowest during sleep. The problem increases if a habit of
mouth breathing is present. Speaking and eating difficul-
ties can disrupt the social interactions'.

Ship et al.”® and Mendoza et al."” point out that xeros-
tomia is relatively common in edentulous patients,
which makes the wearing of complete dentures extreme-
ly problematic. Several studies point out even extreme
discomfort in complete denture wearers's"”.

The aim of the study

The aim of this study is to determine the severity of
xerostomia and the concentration of total proteins and
albumin in the saliva of edentulous individuals, before
and after wearing a complete denture.

Material and methods

The study included 50 subjects from both genders
aged from 30 — 70 years divided into two groups.

The first group, the experimental one, in need of
complete dentures was consisted of 25 edentulous
patients, admitted at the UDCC St Pantelejmon —
Department for removable dentures in Skopje.

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

A questionnaire was carried out among all subjects,
in which questions were primarily directed to determine
the medical history of the patients and to estimate the
subjective feelings of the patients associated with xeros-
tomia. This study excluded (either from the experimen-
tal or the control group) smokers, alcoholics, pregnant
women, individuals with salivary glands surgery, indi-
viduals after radiation therapy in the head and neck area,
individuals suffering from Sjogren’s syndrome, diabetes,
rheumatoid arthritis, or lupus erythematosus and indi-
viduals who took medications that affected the secretion
of saliva.

Special questionnaires were made for determining
the level of expression of xerostomia. The study used the
questionnaire recommended by Carda, 2006*.

Question A: Have you had a feeling of dryness in the
mouth in the last 6 months? Yes/No

Question B: How much saliva is there in your mouth?
A bit/Enough/ A lot

Question C: Do you have difficulty in swallowing
food? Yes/No

Question D: Do you have a need to take fluids in order
to make the food swallowing easier? Yes/No
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The level of expression of xerostomia was determined
based on the answers to these questions:

Xerostomia 1 (mild): When the answer is positive only
under question A

Xerostomia 2 (moderate): When there is a positive
answer under question A and another positive
answer (B, C or D)

Xerostomia 3: (severe): When there is a positive answer
under question A and two other (B, C or D)

For determining the total salivary proteins and albu-
min, from all the subjects of both the control and exper-
imental group, we collected total unstimulated saliva
under the recommendations of Navazesh® for a period of
10 minutes. The subjects were advised one hour before
the collection of saliva not to eat, smoke, or drink coffee,
tea or to brush their teeth. The collection of saliva was
performed in the same time of the day (10-11h) for all of
the subjects.

The collecting of the unstimulated saliva was per-
formed using the Spitting method.

The biochemical parameters in the saliva were deter-
mined in the biochemical laboratory of Surgical Clinics
at the University Clinical Center “Mother Teresa” in
Skopje, using a biochemical analyzer INTEGRA 400-
Roche, including:

e Total salivary proteins — Biuret test (g/1)

e Albumin — modified bromocresol test (g/1)

All the tests listed were made only once for the con-
trol group, in the agreed term for the collection of the
saliva.

The determining of the level of expression of xeros-
tomia and the biochemical parameters in the saliva was

carried out, during the first examination (before taking
the primary impression for dentures) and during the con-
trol examination (one month after the patient received
the dentures).

Results

Table 1: Distribution of the patients according to gender

EG/sex number. %
Male 12 48,0
Female 13 52,0
Total 25 100,0
CGI/sex

Male 12 48,0
Female 13 52,0
Total 25 100,0

The study included 50 examinees, who were divided
into two groups. The examined group (EG) consisted of
edentulous patients, for whom acrylic complete dentures
were made. The second group was the control group
(CG), consisted of 25 examinees who had at least 20
teeth in their mouth. Both groups were identical regard-
ing the presence of gender, and the difference registered
inside the same groups (48,0% and 52,0%) was statisti-
cally insignificant for p>0,05. It’s a homogenous group
(Table and Chart 1). The average age of patients in the
experimental group was 58,4 + 5,6 years and in the con-
trol group it was 58,1+9,4 years (Table 2). The differ-
ence registered between age, between the two groups
was statistically insignificant for p>0,05 (Table 3).

Table2: Average age of the subjects from both examined groups

age number average minimum maximum Std.Dev
EG* 25 58,4 49,0 67,0 5,651877
cG* 25 58,1 35,0 69,0 9,360021
Legend: *EG — examined group, **CG — control group
Table 3: Mann-Whitney U test
Rank Sum Rank Sum U Z p-level
age 603.5000 671.5000 278.5000 0.659697 0.509449
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Table 4: Representation of the level of xerostomia in
both groups and in the examined group after the inser-
tion of the complete dentures

EG-before the insertion of dentures/xerostomia number %

No xerostomia 3 12.0
mild 16 | 64.0
moderate 6 24.0
No xerostomia 18 72.0
mild 7 28.0
No xerostomia 22 88.0
mild 3 12.0

The level of xerostomia is more common among the
patients from the examined group (mild xerostomia -
64,0% and moderate xerostomia 24,0%) in the pre-made
period of the dentures, regarding the control group (mild
xerostomia -12%) and after the insertion of the dentures
(mild xerostomia -28,0%) (Table 4). The percentage dif-
ference registered between the absence of xerostomia in
the examined group before and after the insertion of the
dentures is statistically significant for p<0,0001. The
percentage difference registered between the absence of
xerostomia in the examined group before the insertion of
dentures versus the control group is statistically signifi-
cant for p<0,0000.

The percentage difference registered between the
absence of xerostomia in the examined group after the
insertion of the dentures versus the control group, is sta-
tistically insignificant for p=0,1638.

Table 5: Average value of total salivary proteins in the examined group before taking the primary impression,

after insertion of the denture and in the control group

Total salivary proteins g/L number average minimum | maximum | Std. Dev.

Before the insertion of dentures - EG 25 1,6 0,0 3,0 1,224745

After the insertion of dentures - EG 25 1,9 1,0 3,0 0,971253

Control group 25 1,5 0,0 4,0 0,871780
Table 6: Mann-Whitney U’s test

Total salivary proteins g/L Rank Sum Rank Sum U z p-level

Between the EG before insertion

of the dentures and the CG 645.0000 630.0000 305.0000 0.145521 0.884299

Between the EG after insertion

of the dentures and the CG 574.0000 701.0000 249.0000 -1.23208 0.217920

EG before and after the insertion | 59 5909 | §85.0000 | 265.0000 | -0.921635 | 0.356719

of dentures

Table 7: Average value of the albumin concentration in saliva in the examined group before taking of the primary

impression, after dentures insertion and in the control group

Albumin in saliva g/L number average | minimum | maximum | Std. Dev.

Before dentures insertion EG 25 1,0 0,0 2,0 0.675771

After dentures insertion EG 25 1,2 0,0 2,0 0.707107

Control group 25 1,3 0,0 3,0 0.645497
Table 8: Mann-Whitney U’s test

Total salivary proteins g/L Rank Sum Rank Sum U z p-level

Between EG before insertion 5855000 | 689.5000 | 260.5000 -1.00895 0.313000

and the CG

Between EG after insertion 626.5000 648.5000 301.5000 -0.213431 0.830991

and the CG

EG before and after the insertion | 579 5000 | 6955000 | 254.5000 112537 0.260435

of dentures
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The average value of total salivary proteins in the
examined group before the denture insertion was
1,6+1,2 g/L, after the insertion was 1,941,0 g/L, while in
the control group, it was 1,5+0,9 g/L (Table and graph
S).

According to Mann-Whitney U test, the registered
difference between the average values of total salivary
proteins in the examined group before and after dentures
insertion, as well as in the control group, is statistically
insignificant for p>0,05 (Table 6).

The average value of albumins in saliva in the exam-
ined group before the denture insertion is 1,2+0,7 g/L,
while in the control group it is 1,3+0,6 g/L (Table 7).

According to the Mann-Whitney U test, the regis-
tered difference between the average values of salivary
albumins in the examined group before and after the
insertion of the complete dentures, as well in the control
group is statistically insignificant for p>0,05 (Table 8).

Discussion

For many individuals the only solution for the com-
plete loss of teeth is by fabricating complete dentures.
By making the adequate dentures and with their proper
maintenance and acceptance by the patient, it is expect-
ed for the main oral functions to be recovered.

The saliva has several important functions (protec-
tive, antimicrobial, digestive, reparatory, regenerative
and as a buffer) by which it participates in maintaining
the oral health >**.

The study included 50 subjects from both genders
aged from 30-70 years divided into two groups. In order
to get valid results, the examinees in both groups were
approximately of the same age and gender. Also, as cri-
teria for exclusion from the study, were listed all the con-
ditions and diseases that affected the secretion of saliva
and usually caused xerostomia.

Xerostomia caused by medications is an often prob-
lem, especially in the elderly patients because they take
a lot of medications (antihistamines, antidepressants,
antihypertensive medications, anxiolytics, diuretics etc)
during the day that may have an impact on salivary
glands function®**. The irradiation of the head and
neck region, diabetes, HIV, emotional stress, diseases of
the salivary glands also may contribute to the occurrence
of xerostomia®. The reason behind the exclusion of these
diseases or conditions from the study is to determine the
effect of complete dentures on salivation.

The level of xerostomia was more common among
patients from the examined group. In fact, before the
insertion of dentures we marked a very high level of
xerostomia in about 64,0% of the patients in the exam-

ined group and 24,0% highly expressed xerostomia (mod-
erate). Only 12% (3) of the control group examinees reg-
istered poorly expressed xerostomia (mild). One month
after the insertion and wearing complete dentures, only
28% of examinees who belonged to the examined group,
registered a poorly expressed xerostomia (Table 4).

The percentage difference between the registered
absence of xerostomia in the examined group before the
insertion of dentures versus the control group was statis-
tically significant for p <0,0000. The difference between
the registered absence of xerostomia in the examined
group before the insertion and one month after, is statis-
tically significant for p <0,0001. The percentage differ-
ence registered between the absence of xerostomia in the
examined group after the insertion of the dentures versus
the control group is statistically significant for p=0,1638.
That means that, patients who wear complete dentures
for one month, have their subjective feeling of dryness in
the mouth significantly reduced.

Xerostomia means a subjective feeling of dryness in
the mouth. This symptom is often present among
patients in dental practice and it is confused with the
term hyposalivation. Hyposalivation is defined as a
decreased secretion of saliva. Not always, the subjective
feeling of dryness in the mouth is followed by decreased
secretion of saliva. The results from the examination
showed that most of the edentulous patients noted lower
or higher level of xerostomia. It is expected that edentu-
lous patients are followed by this symptom of dry mouth
because of the lack of mechanical stimulation for the
secretion of saliva. The proper and normal salivation
requires certain stimulations (mechanical, chemical and
physical) of the receptors in the oral cavity. Among
edentulous patients mechanical stimulations are missing
the most, and because of that xerostomia is more com-
mon and visible. One month after wearing dentures,
patients have the subjective feeling of dryness reduced,
because complete dentures compensate the lost oral
functions. Also, the masticatory function is re-estab-
lished, and the stimulus number on the numerous
mechanoreceptors and gustative receptors is increased.

Our results are consistent with the findings of
Maheshwari®, while in contrast with the findings of
Bekiroglu® and Michael. We assume that the differ-
ences in the results that we got were due to the differ-
ences that appeared in the examined groups. We must
point out that our examinees were without systemic dis-
eases and without any medical treatment that affects the
secretion of saliva. On the other side, in Bekiroglu’s* and
Michael’s® studies, the patients suffered from certain sys-
temic diseases or received treatment which affected the
salivary flow.
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Some studies®*? determine the concentration of sali-
vary proteins in patients with complete dentures. Usually
salivary proteins among these patients are correlated
with the occurrence of prosthetic stomatitis. The conclu-
sion from these studies is that patients who have pros-
thetic stomatitis have an increased concentration of sali-
vary proteins.

In the saliva there are many proteins, which are main-
ly descended from the acinus cells but some of them, such
as the albumin, derives from the blood plasma. Most of
the proteins in saliva are present in very small concentra-
tions, but are important for maintaining the health of all
the oral structures. The thing that is especially important
for patients with complete dentures, related to salivary
proteins, is the presence of a number of proteins (histatins,
PRP and immunoglobulins, etc.) which have an antifungal
role. It is proved that salivary histatin 5 with his effect
destroys the fungus Candida albicans. During our research
we determined the total salivary proteins and salivary
albumins. The results from our study are the following:
the average value of total salivary proteins in the exam-
ined group before the dentures insertion was 1,6 £ 1,2 g/
L, after the insertion was 1,9+1,0 g/L, while in the control
group the concentration of salivary proteins was 1,5 + 0,9
g / L (Table and chart 22). The average value of albumin
in the saliva in the examined group before the insertion
was 1,04£0,7 g/L, after the insertion of the denture it was
1,2+0,7 g/L, while in the control group the result was 1,3
+0,6 g/ L (Table and Chart 24).

During our study, we did not register significant
changes in the concentration of total salivary proteins
and albumin, before and after the dentures insertion.
Also, there was not a significant difference between the
concentration of total salivary proteins and albumins in
the saliva of patients in the examined group and the con-
centration of total proteins and albumins in the control
group. Our results are not in accordance with the results
of Bencharit*? and Byrd*, who registered an increased
concentration of salivary proteins among patients with
total dentures. This difference that exists between our
results and the results in the mentioned studies, is due to
the fact that our patients wore the dentures for just a
month and none of them had the manifestation of pros-
thetic stomatitis.

Based on the analysis of the results, we believe that
complete dentures in edentulous patients have a signifi-
cant influence on the salivary flow. Xerostomia is much
more present among patients before than after the inser-
tion of complete dentures. There was no significant dif-
ference between the concentration of salivary proteins
and albumins before the insertion of the dentures and the
biochemical composition of the saliva after the insertion
of the complete dentures.
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