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gland is the parotid gland followed by submandibular, 
sublingual and minor salivary glands. A radiation dose 
as low as 20 Gy can cause permanent cessation of 
salivary flow if given as a single dose. At doses above 
52 Gy, salivary dysfunction is severe. 

Treatment of oral carcinoma conventionally 
involves the administration of a dose of 60 Gy to 
70 Gy, and this can lead to a rapid decrease in flow 
during the first week of radiation, with an eventual 
reduction of 95% in the region. By 5 weeks of 
radiation, the flow virtually ceases and rarely 
recovers completely (9). The degree of xerostomia 
depends on the degree of exposure of the salivary 
tissue to the radiation (10). This condition may 
cause:
• Dental caries;
• Dysphagia;
• Dysgeusia;
• Difficulty in mastication;
• Altered speech;
• Dry mouth;
• Poorly fitting prostheses;
• Halitosis;
• Oropharyngeal infections;
• Oropharyngeal burning;
• Mucus accumulation;
• Food retention in mouth;
• Plaque accumulation.

Introduction
Xerostomia is a subjective sensation of dry mouth 

which is a common complaint among older patients 
during periods of anxiety, radiation therapy and 
immunological disorders, which lead to increased 
frequency of caries, candida infection, dysarthria 
and dysphagia. It generally arises as a side effect of 
treatments or medications or it can be connected 
to a specific disease (Table 1). Very rarely, children 
are born with missing salivary glands, the so-called 
salivary gland aplasia or agenesis.

Age and medications seem to play a more important 
role in individuals with objective evidence of 
hyposalivation, while female gender and psychological 
factors are important in individuals with subjective 
oral dryness (3). Medication cause xerostomia by 
interfering with the transmission of signals at the 
parasympathetic neuro-effector junctions, interfering 
with actions at the adrenergic neuro-effector junctions, 
or causing the depression of the connections of the 
autonomic nervous system (Table 2). Therapeutic 
doses of medications do not damage salivary gland 
anatomy and any damage is therefore reversible with 
discontinued use of xerogenic drugs (1). 

Xerostomia is a common side effect of radiation 
therapy, when employed as primary, concomitant or 
adjuvant treatment for primary or recurrent tumors of 
head and neck (9). The most radiosensitive salivary 
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Diagnosis 
Diagnosis of hyposalivation is based on the patient’s 

history and clinical examination. Diagnosis may be 
facilitated by asking simple questions (7) and by 
performing a test i.e. “Lipstick” sign and “tongue 
blade” sign (11).

In the “lipstick” sign, the presence of lipstick on 
the labial surfaces of the anterior maxillary teeth is 
indicative of reduced saliva that would normally wet 
the mucosa and aid in cleansing the teeth (2,3,12). 
In the “tongue blade” sign when a tongue blade is 
held against the buccal mucosa the tissue adheres 
to the tongue blade as it is lifted away in a dry mouth 
(2,3,12).

Management
The dental management of patients suffering 

from dry mouth should begin with thorough patient 
education and the identification of the underlying 
cause. Treatment should include local and systemic 
stimulation of salivary glands, palliative treatment 
for symptomatic relief, as well as preventing and 
treating oral complications (10). Patients with dry 
mouth may stop chewing and reactively modify 
their diet to a liquid or semi-liquid one rich in 
fermentable carbohydrates in order to compensate 
for oral dryness. Decreased mastication exacerbates 
the condition due to the fact that periodontal 
mechanoreceptors and mechanical stimulation of 
the oral mucosa and tongue are required stimulate 
salivation. Consequently, patients should be referred 
for nutritional counselling to educate them to 
minimize any negative effects from reactionary diet 
alterations (13).

A non-specific mechanical and gustatory stimulant 
increases salivation; therefore, the use of sugar 

free gums, hard candies, and mints are highly 
recommended for the relief of symptoms in patients 
with residual salivary capacity (14). It has been 
found that xylitol sweetened gums prevent caries 
development due to limited ability of streptococcus 
mutants to ferment xylitol (15). The use of citric 
acid or candies is discouraged due to accelerating 
caries development (13).  Lifestyle changes available 
to patients suffering from dry mouth to control and 
prevent dental caries include adhering to a rigorous 
oral hygiene regimen and non-cariogenic diet. 

Brushing twice a day with a soft bristle toothbrush 
and the use of a low abrasive, highly fluorinated 
toothpaste is recommended, accompanied by a 
sodium fluoride rinse (16). Current interest involves 
the use of fluoride varnishes to prolong the exposure to 
fluoride, an approach that may be beneficial to prevent 
xerostomia associated caries (10). Medications are 
available to stimulate the salivation. 

Prescribing parasympathetic drugs like pilocarpine 
has been approved for xerostomia patients. 
Pilocarpine is a potent and natural nonspecific 
cholinergic agonist which stimulates muscarinic 
receptor leading to the secretion of water and 
electrolytes, if the patients has sufficient amount 
of functional salivary gland tissue. Initial dose of 
pilocarpine should be administered 30 minutes 
before meals, in 5 mg tablets 3 to 4 times a day, 
with the usual dose range being approximately 3 to 
6 tablets a day, not to exceeds two tablets per dose. 

Side effects seen in radiation-induced xerostomia 
include sweating, chills, nausea, dizziness, rhinitis 
and asthenia (17). 

Cevimeline is another cholinergic agonist used to 
induce salivary function. Recommended dosage for 
Cevimeline is 30 mg 3 times a day. It is capable of 

Table 1 Etiology of xerostomia

Iatrogenic Drugs
Local radiation
Chronic graft-versus-host disease

Diseases of salivary glands Sjogren’s  syndrome
Sarcoidosis
HIV disease
Hepatitis C virus infection
Primary biliary cirrhosis
Cystic fibrosis
Diabetes mellitus

Rare causes Amyloidosis
Hemochromatosis
Wegener’s disease
Salivary gland agenesis (with or without ectodermal dysplasia)
Triple A Syndrome
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inducing salivation with minimal adverse cardiac and 
pulmonary effects due to the fact that Cevimeline has 
a high affinity for the M3 muscarinic receptor subtypes 
found on salivary and sweat gland (10,18).

Bethanecol is reported to increase stimulated 
and unstimulated salivary flow rates of patients with 
xerostomia secondary to radiation, but objective 
changes in salivary flow rates did not always correlate 
with symptomatic improvement. It is given in a dose of 
25 mg 3 times a day orally (17).

When a patient complains of xerostomia and it 
is considered or diagnosed as a side effect of a 
medication, an alternative medication that does not 
employ the same mode of action may be prescribed.  
Patients are urged to coordinate the timing of the 
dose of necessary medications with meal times to 
allow sufficient salivary flow during the eating process, 
counteracting the drying effect of these medications; 
moreover, due to the fact that salivary flow is lowest 
during sleep, patients should avoid taking medications 
before bedtime (13).

Patients affected with xerostomia should also 
increase their fluid intake due to the fact that most 
people do not drink enough water, contributing to the 
condition (13). The patients should be encouraged to 
place ice chips in their mouth and sip water throughout 
the day to provide moisture and, possibly, also relief 
symptoms (10).

For patients with extremely low salivary flow rates, 
the use of saliva substitutes, based on polyacrylic 

acid, and xanthan gums is recommended (14); these 
are most effective when applied before sleeping or 
speaking (10).

Acupuncture has been reported to increase 
parasympathetic activity, causing a release in 
neuropeptides, stimulating salivary flow and 
secretions. Three points are treated in each ear, and 
one in the radial aspect of each index finger (20).

A wide range of systemic therapies has been 
advocated for the management of long standing 
xerostomia. Future treatment for some of the salivary 
gland disorders may require the use of gene therapy 
and tissue engineering (20).
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