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Abstract

Introduction and purpose: Xerostomia is a salivary secretion malfunction that affects from
1 to 29% of the population. It is a common problem among elderly patients, however
undeniably it still remains an underdiagnosed issue. Searching among available literature in
the PubMed database with the following phrases: xerostomia; elderly, the aim of this article
was to provide a broad review on the underdiagnosed problem which is xerostomia among

elderly patients.

Description: A group at risk of developing xerostomia are people over 65 years old and
women in the perimenopausal period. Although dry mouth varies in etiology, geriatric
patients mostly develop xerostomia as a result of head and neck radiotherapy, Sjogren
syndrome or medication treatment. Untreated symptoms can lead to severe issues which
heavily impact not only oral health of the patient, but also their everyday life quality, since
xerostomia may lead into difficulty of speaking, swallowing and tasting. The plan of

treatment is influenced by the etiology of the case, however it is aimed to stimulate salivary
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flow and eradicate the use of unnecessary medication which may cause dry mouth. Prevention

of dry mouth is based on maintenance of good oral hygiene.

Conclusions: Diagnosing the problem early can prevent patients from suffering the
consequences of chronic xerostomia, therefore awareness should be brought to this issue.
Dentist could also highly improve the quality of xerostomic patient’s life, if the chosen

treatment significantly improved patient’s symptoms.

Key words: xerostomia; elderly

Introduction

The daily secretion of saliva ranges from 500 ml to 700 ml, with an average saliva flow of 0,3
— 0,4 ml/min [1,2]. 93% of saliva is produced by the major salivary glands present in the oral
cavity — sublingual glands, parotid glands and submandibular glands [1,3]. The other 7% is
secreted by minor glands, located in every region of oral cavity apart from the anterior section

of the hard palate and the gums [1].

Saliva has a very complex role in our organisms [4]. It takes a major part in digestive function,
swallowing, tasting, chewing, speaking, phonation and remineralization process of the teeth
[5]. It also plays a crucial role in lubricating surfaces present in oral cavity and maintaining
homeostasis inside the mouth. The composition of saliva differs between individuals and is
heavily dependent on the time of the day. Protein buffer, phosphate and bicarbonate are
responsible for the buffer capacity of saliva. Saliva also contains immunoglobulins, which
successfully neutralize toxins or viruses entering the oral cavity. Inorganic components such
as bicarbonate, phosphate and calcium play a crucial role in prevention of demineralization of
the teeth and intensify the remineralization of enamel. An enzyme called amylase is
responsible for the first stage of carbohydrates digestion, whereas lipase initiates fat digestion
[2]. The pH of saliva ranges from 6,8 to 7,2 and is maintained by phosphate buffering system
and hydrogen carbonate, which prevents acids produced by bacteria from damaging oral

cavity [6,2]. Therefore, any failure of salivary function may lead to extensive side effects [5].
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Malfunction associated with salivary secretion are commonly divided into three groups:
hyposalivation, xerostomia and changes in the composition of saliva [5]. ,,Dry mouth” is a
term used to describe both xerostomia and hyposalivation [5]. However, xerostomia is defined
as a subjective feeling of dehydration of oral cavity caused by insufficient or no saliva
secretion [7,6]. It is a problem that affects 1-29% of the population. Groups most likely to be
affected by xerostomia are women in the perimenopausal period and people over 65 years of
age [6]. Hyposalivation is described as major reduction of salivary flow [5]. Xerostomia is
often associated with hyposalation, but there are cases of xerostomia in which the rate of
salivation is normal. Hyposalation is the phenomenon of saliva secretion at a rate below 0.1

ml / min at rest and 0.7 ml / min during stimulation [8].

Xerostomia is classified based on patogenesis of the issue as "true xerostomia" and "pseudo
xersotomia". In true xerostomia, dry mouth is caused by abnormal functioning of the salivary
glands. On the other hand, in the case of pseudo-xerostomia, dry mouth is only a subjective

feeling when the salivary glands function within the normal range [6].

Etiology of xerostomia

Xerostomia should be looked after radiotherapy of the head and neck, some systemic diseases
and the use of certain medications [8]. Systemic diseases that may cause symptoms pf
xerostomia include neurological diseases (depression, Parkinson's disease), metabolic diseases
(bulimia, dehydration, anemia, alcohol addiction), genetic diseases, endocrine disorders
(hypothyroidism, hyperthyroidism and DM), inflammatory diseases and rheumatology
(Sjogren's syndrome, systemic lupus erythematosus, rheumatoid arthritis), viral diseases
(HCV, AIDS) and other [8]. Some cases of dry mouth have psychiatric origins and occur
together with diseases such as depression or neurosis [8]. Although in these cases, xerostomia
may also originate as a side effect of taking tryciclic antidepressants, antipsychotic or

anticonvulsant medication and sedative [9].

The most common cause of xerostomia among geriatric patients is medication intake, because,
according to studies, seniors take at least one drug that negatively affects the work of the
salivary glands [10]. According to literature, there is about 500 drugs significantly inducing
xerostomia [11]. Interactions between certain types of medication might also cause a

synergystic effect which will heavily impact the function of salivary gland [11, 6].
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Xerostomia- inducing medications include drugs for epilepsy, obesity, diarrhea, asthma (some
bronchodilators), urinary incontinence, Parkinson's disease and hypertension [12]. Drugs with
potential xerostomic effects that are most frequently used by elderly patients include opiates,
muscle relaxants, anticholinergic, antihistamines, sedative-hypnotics and sympathomimetic

[13].

Radiotherapy of head and neck is also listed as one of the common causes of xerostomia.
Apart from dry mouth, exposure to radiation can lead to parenchymal loss and sialodentitis.
The extent of impact of radiation is heavily dependent on the dose of radiation, the area
exposed to radiant energy, the time of exposure, the type of radiation etc. However, it was
proven that the amount of both resting and stimulated saliva heavily decreased after the

exposure to radiation [9].

Studies have shown that in approximately 40% of xerostomia cases among elderly population,
Sjogren syndrome is a factor which causes symptoms of dry mouth [14]. This autoimmune
disease is a malfunction of exocrine glands which leads not only to xerostomia, but also other
severe manifestations in oral cavity or eyes, such as keratitis sicca [15]. It can also affect
gastrointestinal system, respiratory system, skin, vagina, liver, joints, kidneys or vascular,
musculoskeletal and central nervous system. However, Sjogren syndrome is said to be one of
the most underdiagnosed illness, since the characteristics of this condition are often wrongly
mistaken for features of physiological aging or the after effects of pharmacological treatment

[14].

Xerostomia as a result of aging still remains a controversial subject [9]. Clinical studies have
shown that in most cases of geriatric patients the salivary glands do not show signs of
malfunction. Therefore, xerostomia is most likely not a result of physiological aging, but
induced by an external factor. However, in a view of available data, saliva significantly
changes its chemical composition with age. The concentration of mucins increases, while the
concentration of pythialin decreases, making the saliva thicker and more viscous which can

cause health problems in the population of seniors [16].

Certain lifestyle choices can also affect the salivary flow. Chewing tobacco or smoking can
lead to the development of dry mouth symptoms [12]. Smoking is also heavily linked to other
dental disorders related to xerostomia, such as higher risk of developing dental calculus,

cervical caries, tooth mobility, halitosis and gingivitis [17]. Patients who frequently wear
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removable dentures are also five times more likely to start having dry mouth than patients

without the dentures [9].

Symptoms and complications

The most common symptom associated with xerostomia is discomfort due to dryness of the
mouth [6]. Decreased salivary flow and overall smaller volume of saliva in oral cavity can
negatively affect immunological and non-immunological barrier which often leads to far-
reaching consequences, such as problems with eating solid foods, taste disturbance, BMS
(burning mouth syndrome), fetor ex ore, ruptures of soft tissues surrounding the oral cavity
(especially lips), ,,milky” saliva near the area of salivary duct openings [6]. Patients suffering
from Sjogren’s syndrome also report sensation of excessive dryness in the eyes, nose, lips and

throat area [9].

Severe xerostomia often leads to developing complications, for example increased risk of
buccodental disease (gingivitis, erosion, dental caries, ulceration of mucosal tissues, oral
candidiasis, periodontal disease, angular cheilitis and mucositis). Cervical caries are often
developed by the patients due to accumulation of excessive amounts of dental plaque at
surfaces of the tooth which are normally not predisposed to coaggregate plaque. These
surfaces include cusps of lateral teeth or the front of mandibular teeth. Patients mostly
develop Black class V caries [6]. Speech impairment is stated as a consequence of
malfunction in salivary secretion [5]. Dysgeusia and dysphagia are also far-reaching
consequences of xerostomia, mostly reported by geriatric patients [9,18,5]. Elderly patients
suffer from increased tooth sensitivity or monilial infections as well. Adequate oral hygiene is

indeed a crucial factor in prevention of the development of xerostomia [18].

A diagnosis of dry mouth is mainly based on various methods which compare salivary flow
rate during stimulation and at rest to standard measurements [19]. Among those methods,
sialometry is the most widely used one. It is a procedure which collects whole saliva or a part

of stimulated or unstimulated saliva secreted by each major salivary gland [5].
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Treatment

In the available literature, no clear standards for the treatment of xerostomia were well-
established. The treatment of dry mouth is chosen based on etiology of the case, systemic
treatments received by the patient, prevention and local salivary stimulation [12]. It mostly
focuses on selecting effective medications for underlying disease and refraining from any

unessential medicine [19].

When it comes to Sjogren's syndrome, the therapy mostly focuses on treating the symptoms
and may need systemic immunosuppressive and immunomodulatory agents as a part of
pharmacological treatment to control other manifestations of the condition [20, 21]. Studies
have shown that the most effective drug treatment, which shows major improvements in
salivary secretion and reduction of symptoms, is pilocarpine. Pharmacological treatment
which includes usage of malic acid and rebamipide was also investigated, but failed to prove
its efficiency due to no significant differences between the tested group and placebo [13]. Oral
dryness in the vast majority of cases is kept under control also by maintaining good oral
hydration and refraining from medication increasing oral dryness. Patients should be informed
about possible risk factors that may intensify condition, for example breathing through the
mouth. It is also advised for the patient to regularly drink oral solutions and suck sugar-free
candy in order to stimulate the saliva flow. Keeping a good oral hygiene is also crucial to

prevent other dental problems which are caused by dryness of the mouth [21].

Patients whose xerostomia was caused by radiotherapy of head and neck may also require
parasympathomimetic drugs as a form of pharmacological treatment [19]. The most common
drug to use in this case is pilocarpine [13]. Medication such as cevimeline and bethanechol
have also shown positive results in improving salivary secretion. However, it remains
unknown whether usage of those drugs is more effective and beneficial to the patient than

treatment with pilocarpine [13].

Summary

In conclusion, xerostomia is a severely underdiagnosed disease that heavily impacts well-
being of the patients. Since life expectancy in the past years has significantly changed, such

inconveniences as salivary problems associated with xerostomia require special attention from

294



the dentists’ side. Despite the fact that no clear link between ageing and malfunction of
salivary secretion was established, it is a common problem among elderly patients. It mostly
originates as a result of certain medication intake, however such cases have shown major
improvements after reduction of the xerostomia-inducing drug. Cases with different etiologies
of the disease vary in treatment, however, early prevention of this disease can significantly
improve oral health among geriatric population and lessen the risk of developing salivary
secretion problems. The following article provided a broad review of the matter which is

xerostomia among elderly.
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