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CLINICAL MANAGEMENT OF SALIVARY DEFICIENCY
A REVIEW ARTICLE
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The physical, chemical and antibacterial properties of saliva provide protection to human dentition against
dental diseases, Therefore, salivary deficiency has to be managed carefully. The causes of saliva deficiency
are many and varied. It is worth mentioning that saliva flow rate is normally affected by physiologic condi-
tion, such as eating, resting, sleeping, cold or hot season etc, In this paper the protective role of saliva,
etiologiy of saliva deficiency and its clinical management are discussed.

“My mouth and throat are dry, rough and sticky. |
cannot wear my dentures. My mouth is always
sore. | am hoarse; it is hard to talk, | have to sip
fluids frequently so my tongue will not stick to the
side or roof of my mouth and teeth. | cannot tell the
positon of food in my mouth. I have difficulty tast-
ing, and | have to add salt and sugar to my food. My
fillings are falling out and my teeth are crumbling
away,”' These are some of the complaints usually
presented by xerostomic patients, They reflect the
major functional roles of saliva; digestive and pro-
tective rotes.™?

The physical, chemical and antibacterial proper-
ties of saliva provide protection to human dentition
against dental caries,’ The physical flow of saliva, if
in sufficient quantity, and with help of muscular
activity of the lips and tongue effectively remove a
large number of bacteria and food debris from the
teeth surfaces,'? Clearance of carbohydrates from
the mouth appears to be one of the most important
functions of saliva with respect to prevention of
dental caries. In addition to this physical effect,
saliva also interferes with adherence of bacteria to
teeth surfaces. The ability of saliva to minimize
bacterial attachment is either by direct action of the
secretory IgA system or by the presence of mac-
romolecules, mucins, which mask bacterial adhe-
sins or compete with them for attachment sites. The
presence of mucins in saliva also serves as a trap to
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aggregate bacteria to the point where they can no
longer effectively adhere to the oral tissues.'*

Saliva contains a number of proteins which are
known to have immediate effects on oral bac-
teria.>® They are lysozyme, lactoferrin, lac-
toperoxidase and secretory IgA. Lysozyme can
cause lysis of bacterial cell membrane, especially
streptococcus mutans by interacting with anions of
low-charge density, chaotropic ions, and with
bicarbonates. This leads to destabilization of the
bacteria! cell membrane probably through the acti-
vation of autolysins®® Lactoferrin is effective
against bacteria that require iron or copper for their
metabolic processes. It can compete with bacteria
for iron and copper and deprive them of some of
their essential needs.®' By combining with iron
and copper, lactoferrin also protects the lysozyme
action which is depressed by the presence of these
elements.? Lactoperoxidase, in the presence of
hydrogen peroxide, acts by oxidizing thiocyanate
to form hypothiocyanite and hypothiocyanous
acid."® These products in turn affect bacterial
metabolism by oxidizing the sulfhydryl groups of
the enzymes involved in glycolysis and sugar trans-
port. This property of lactoperoxidase is signific-
antly enhanced by interaction with secretory IgA.
Although it needs more clarification, saliva may
have some influence on viruses through secretory
IgA. This action had been reported in the success of
the oral polio vaccine.’

Saliva has also another important role of protec-
tion against dental caries. It maintains a relatively
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neutral pH in the oral cavity. In the bacterial plaque,
where acid is the natural result of bacterial
metabolism of carbohydrate, saliva helps to regu-
late pH in several ways. Phosphate, histidine-rich
peptides and particularly sodium biocarbonate,
present in saliva, raise the pH in the oral cavity by
buffering action.™ The biocarbonate in saliva is
also capable of diffusing into dental plaque to neut-
ralize the acid formed from carbohydrate by micro-
organisms. Furthermore, bacteria break down urea
present in saliva to form ammonia which can also
neutralize acid.'?

The presence of calcium, phosphorus, mag-
nesium, fluoride and some other trace elements in
saliva provides the newly-erupted teeth with neces-
sary ions for their post- eruption maturation. The
diffusion of these elements (ions) into the surface
enamel increases surface hardness, decreases per-
meability and increases resistance to caries."

Another important protective role against dental
caries played by saliva is the process of reminerali-
zation.” To understand this phenomena, it is
important to remember that the first step in the
caries process is the loss of mineral ions from the
enamel. Initially, the acid solubilizes the mag-
nesium and carbonate ions, followed by the
removal of calcium, phosporus, and other ions that
are part of the enamel crystals. This process creates
microcavities. The loss of mineral ions from the
enamel is termed demineralization. The process of
demineralization is reversible under certain condi-
tions. There is a continuous exchange of minerals
between enamel surfaces and the oral environ-
ment. The direction of mineral movement is gov-
erned by the relative mineral concentration and
the pH at this interface. Dental caries occurs if the
amount of ion removal surpass the redeposition of
minerals. However, when the net flow of mineral
salts is back into the enamel from the oral fluids,
repair or healing of pre-existing microcavities
occurs. This process is known as remineralization
and it enables the repair of enamel rod structure fol-
lowing acidogenesis. Saliva, because it contains
calcium and phosphate, serves as a potential
source for the minerals required in this process.
Fluoride, if present, will enhance the process of
remineralization.” Although saliva contains a
minute amount of fluoride, plaque usually contains
fluoride from previous demineralization.”"
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Etiology of Salivary Deficiency

The causes of saliva deficiency are many and
varied. Salivary flow rate is normally affected by
physiologic conditions, such as eating, resting,
sleeping, cold or hot seasons etc.’" However,
there are certain conditions in which salivary flow is
greatly depressed. Patients suffering from dehyd-
rating diseases such as fever, diabetes, prolonged
diarrhea, anemia, uremia, blood disorders like
sideropenic anemia and some other systemic con-
ditions have a dramatic reduction in salivary
flow.'07

Neuroleptics, sedatives, diuretics, hypnotic,
anticholinergic and many other drugs may cause
salivary flow deficiency. These drugs affect salivary
flow by mimicking the autonomic nervous system
actions or by directly acting on the cellular proces-
ses necessary for salivation. Drugs can also indi-
rectly affect salivation by altering the fluid and elec-
trolyte balance or by affecting blood flow to the
glands.™

There are certain local diseases that affect saliv-
ary glands and cause reduction in salivary flow.
Chronic sialadenitis more commonly affects the
submandibular and the parotid glands. This dis-
ease causes degeneration of the acini and ductal
obstruction.'® Salivary gland cysts and tumor, both
benign and malignant, can cause compression of
the ductal structures of salivary glands and thus
affect salivary flow. Sjorgen’s syndrome, a chronic
inflammatory and autoimmune disorder in which
the acinar cells of the salivary glands are replaced
by lymphocytes also causes xerostomia.

The salivary gland parenchyma is sensitive to
irradiation. Radiotherapy of head and neck malig-
nant lesions has been found to cause varying
degrees of permanent damage to the salivary
glands exposed to the path of radiotherapy. His-
tologically, irradiated salivary glands undergo ini-
tial edema followed by varying degrees of fibrosis
and fatty generation accompanied by progressive
degeneration of fine vasculatures. As the pathology
advances, the acini degenerate and necrose, and
the glands shrink.?®2" The return of the salivary
function after radiotherapy is extremely variable
and is related to the dose received.™

Recently, it has been reported that AIDS patients
have presented with xerostomia. Furthermore, it
has been observed that irradiation therapy to
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reduce the discomfort of intra-oral Kaposi’s sar-
coma can additionally contribute to salivary gland
dysfunction in certain patients with AIDS.??

Finally, surgical procedures and traumatic injuries
can both result in the loss of salivary glands innervat-
ion, damage to gland parenchyma, damage to the
ducts and/or damage to salivary glands blood sup-
ply which may compromise salivary secretion.

Clinical management of the irradiated patient

“Radiation caries is a serious complication of
radiation therapy caused by a drastically reduced
production of saliva and change in its composi-
tions.”? For optimal preventive result, dental care
for patients receiving radiotherapy should begin
prior to the onset of radiation therapy.>-?* Pre-radi-
ation evaluation of each patient is of paramount
importance to the management of these patients.
Many of the complications associated with
radiotherapy can be either reduced or eliminated
by the establishment of a good working relation-
ship between the radiotherapist and the
dentist.?*?* The patient must be given a full and
realistic information about the radiotherapy
sequelae.** Patients must be adequately trained
to remove plaque. During the period of plaque
control instructions, a daily plaque index should be
completed to ensure that it is as close to zero as
possible because acceptable plaque index score
for a normal individual is not satisfactory
for patient receiving radiotherapy.?

All teeth must be evaluated. The teeth to be
retained must be restored to an optimal condition
to keep post-radiation complications to a
minimum. Teeth with poor prognosis should be
extracted at least two weeks prior to radiation treat-
ment to eliminate a probable development of
osteoradionecrosis. Patients with poor oral
hygiene and motivation may require more teeth
extraction than the highly motivated patients.

It is not an easy task for a depressed cancer
patient to concentrate on complicated dental
prophylaxis. These patients present with excessive
caries activity related to radiation therapy. Such a
patient could be assisted with weekly supportive
professional therapy using fluoride-containing
tooth paste or fluoride gel application with a fabri-
cated flexible custom-made tray.

Numerous studies have reported the effective-
ness of daily self-application of fluoride in the pre-
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vention of radiation caries. Sodium fluoride gels
(1 %) or stannous fluoride gels (0.4%) were recom-
mended and they were applied with custom tray
for five minutes every day. Patients were also
instructed to brush and floss their teeth, rinse twice
a day with remineralization solution, stimulate sali-
vation by chewing a sugarless chewing gum, and
use artificial saliva substitute, containing at least 1
ppm fluoride, to prevent dryness of the
mouth'23,25-27

Katz’'s?® study which was conducted on patients
who did not have any oral prophylaxes before
radiotherapy, reported that prevention of dental
caries and remineralization of incipient existing
caries were achieved by professional application
of topical fluoride-chlorhexidine solution. Katz’'s
management for irradiated patient with excessive
caries activity are as follows:

1. After prophylaxis, teeth are isolated by cotton
roll. Then, a 1.0% sodium fluoride - 1.0%
chlorhexidine digluconate solution is applied
with cotton applicator to each dental arch and
will last for four minutes.

2. A series of four applications, once every week,
is performed.

3. After each application, the patient is advised
not to rinse, drink or eat for 30 minutes.

4. The patient is instructed to rinse his or her
mouth every night, after brushing, with a 0.05%
sodium fluoride - 0.2% chlorhexidine
digluconate solution for one minute.?®

5. These patients require a frequent recall, after
the initial management. Recall visits are first
scheduled at 3 weeks, 6 weeks, 3 months, 6
months, and then at 6-month intervals. If the
caries appears, the preventive program will be
reinstituted.

Furthermore, if radiation-induced caries are
extensive and require restorations, all soft caries
should be excavated and temporarily treated with
zinc oxide/eugenol cement to aid in changing the
nature of oral microflora. The permanent restora-
tive material of choice is glass ionomer because of
the long term fluoride release from this material.
Furthermore, radiation caries usually affects cervi-
cal and incisal areas in which glass ionomer can ful-
fill esthetic considerations.* Rubber dam isolation
may not be necesary because of the reduction in
the salivary flow and the possibility of soft tissue
injury by rubber dam clamps. Amalgam restoration
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is also acceptable in inter-proximal posterior areas
because of the inability of glass ionomer to with-
stand masticatory forces.?® Surgical removal of
decayed teeth should be avoided because of the
possibility of development of osteoradionecrosis.
If pulpal pathology is involved, the tooth can be
treated by conventional endodontic therapy. Dur-
ing treatment procedure, the patient should be
given a course of antibiotic as a preventive measure
against infection and possible osteoradionec-
rosis.*20

Conclusion

It is evident from the above discussion that saliva
is essential for the maintenance of oral health.
Therefore, salivary deficiency has to be managed
carefully. A strict and meticulous preventive prog-
ram, including maintainance of good oral hygiene
and standard fluoride application, may minimize
some of the salivary deficiency complications.
However, more effective methods are needed in
some cases.
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