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ABSTRACT

Taste disorders affect the quality of life of a large proportion of patients thus, proper oral examination and
identification of the local factors can prevent further complications and can lead to a suitable treatment. The
availability of testing for the integrity of taste remains limited. Dentists are often the first clinicians to be presented
with complaints about changes in taste so they have to be able to evaluate the type of taste dysfunction and to
establish if it has a local cause or it is a symptom of a systemic disease. This review provides a summary of the
common causes of taste disorders, problems associated with assessing taste function in a clinical context and the
management options available to the dental practitioner. The success of treatment for gustatory dysfunction depends
upon the etiology and must be combined with smell disorder. The specific treatment for a diagnosed gustatory
dysfunction is reduced, so very often the most important aspect of treatment is teaching the patient to coexist with
the disorder.
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INTRODUCTION substances and by the encouragement of
. nutritive substances (1).

_ Taste sensation has been regarded In current practice, dentistry is the
long time as a minor sense when it comes to medical specialty that is facing with various
evaluation of symptoms of some patients disorders of taste. There are four basic
with systemic diseases. The taste sensation components in the clinical evaluation of a
provides information about only a limited patient with taste disorder: detailed history,
number of stimulus (sweet, bitter, salt, sour, physical  examination, ~ psycho-physical
umami and possible fat) that is why the evaluation, and medical imaging. Taste
researchers have carried out a limited disorders are classified based on two
number of studies on this subject however, principles: type and site of the lesion.Taste
their important role of protection of the disorders are classified based on type of
entire organism must be highlighted by lesions (Table 1):

prevention of the consumption of dangerous
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Table 1. Taste disorders by type of lesions

Quantitative disorders:

Hypergeusia - increased sensitivity to taste
Hypogeusia - decreased sensitivity to taste
Dysgeusia - taste confusion

Ageusia - complete loss of taste

Qualitative disorders:

Parageusia

Pseudogeusia

Phantogeusia

Agnogeusia

In Table 2 are presented the taste disorders classified by the site of lesion.

Table 2. Classification of taste disorders by the site of the lesion

Epithelial

Disorders taste buds

Defect in the detection of taste due to disorders of the mucosa and

Neural Disorders
neural disorders

Defect in the transmission and perception of the taste stimulus due to

Central Disorders
etc.)

Central lesions (brain tumor, surgeries, head trauma, Alzheimer's disease,

Either the patient complains of
diminished or lost taste perception
(hypogeusia or ageusia) or of the presence
of a persistent, unpleasant taste sensation
(phantogeusia), frequently consistent with
distortions in taste quality (dysgeusia)
and/or burning mouth symptoms (BMS).
The first thing that must be determined in
the case of diminished perception is whether
the complaint reflects a true taste loss or a
smell loss that impacts on food flavor
perception and if it is a symptom of a
systemic disease or it may have a local
cause. Taste loss is relatively rare, despite
the frequency of patient complaint.

Till now there are no specific
measurement techniques to validate or
objectively quantify the degrees of taste
impairment for each type of taste sensation,
but the taste loss can be assessed via
chemical (threshold or suprathreshold) or
electrogustometric measures (2) and most

213

likely the evaluation is made by quantifying
the answers following the stimulation of the
four  basic tastes completed with
supplementary systemic investigations. A
whole-mouth taste test can be used to assess
the patient's ability to detect, identify, and

evaluate the intensity of different
concentrations of sweet, sour, salty, and
bitter taste solutions. Flavor can be

enhanced by monosodium glutamate, a
phenomenon referred to as umami. In
electrogustometry, weak electrical currents
are delivered to the various taste bud fields.
It is used to measure the taste threshold by
passing a transient controlled anodal current
through the tongue mucosa. When current
passes through the tongue a distinctive
metallic taste is felt. For a complete
evaluation it can be used the imaging
procedures in the case of inflammatory
processes in the oral cavity, nose, and
paranasal sinuses and may provide
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anatomical and etiological diagnostic
information. Examinations using imaging
techniques to rule out or prove the presence
of damage to central nervous structures and
in particular to the brain stem, thalamus, and
pons may be necessary.

The  fundamental biochemical
qualities of the various substances received
orally and investigated by this analyzer are:
sweet, sour, salty and bitter taste, but there
are no specific morphological receptors for
each of these sensations, the differences
being functional and probably given by the
expression of different thresholds. A spatial
test called tongue mapping is used to assess
different areas of the mouth because
localized damaged areas can remain
undetected. A cotton swab dipped in a
special taste solution is placed in different
areas of the oral cavity. The throat is
evaluated by having a patient swallow part
of each taste solution. The individual is
requested to assess taste quality and

intensity. Sensitivity, the ways of converting
the energy of some kind of excitants and
also the specific coding of the chemical
signals in the form of differentially
converted pulse packets (series of
biopotentials with different frequencies).
Many nerves are responsible for transmitting
taste information to the brain (Figure 1).

Because of these multiple pathways,
total loss of taste (ageusia) is rare. Taste
testing must completed with olfactory
testing. Smell testing can be accomplished
by asking patients to identify common
smells (e.g., chocolate, coffee, mothballs)
after exposure. A deficit in smell function,
either bilaterally or unilaterally, may be
related to an obstruction in the sinuses or to
an insidious neurological process. As in the
olfactory system, somatosensory sensations
(e.g., stinging, burning, cooling and
sharpness) can be induced by many foods
(e.g., hot peppers) through trigeminal nerve
fibers in the tongue and oral cavity.

Figure 1. Anatomy of peripheral taste pathways. Multiple nerves, including cranial nerves VI,
IX and X, transmit taste information from the mouth and pharynx to the brain via the brain stem

Multiple nerves, including cranial
nerves VII, IX and X, transmit taste
information from the mouth and pharynx to
the brain via the brain stem (3). Taste
receptors are found within taste buds located
not only on the tongue but also on the soft
palate, pharynx, larynx, epiglottis, uvula and
first one third of the esophagus. Salivary
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glands are continually bathing taste buds
that for an excessive dryness can distort
taste perception. There are many differences
in taste perception and sensitivity and this
may be explained by genetic variations,
therefore the knowledge of the extent to
which genetic factors influence the
development of individual taste preferences
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and eating patterns are important. A review
about genetic polymorphisms accounting for
variability in taste and food preferences may
contribute to an improved understanding of
development of taste and food preferences.
After consulting the literature, it can be
concluded that the expression of the tas2r38
gene is associated with the perception of
bitter and sweet taste and cd36 is related to
the perception of fats, which leads to the
conclusion that only 3 sensations can be to a
certain extent genetically determined, the
others taking into account only the
individual experiences of each of the
intrauterine period and throughout life, so in
other words, "taste is educated" (4).

Every time when doctors evaluate a
patient with a gustatory dysfunction it has to
be done a distinction between true gustatory
loss (bitter, sweet, salty, sour, or umami)
and olfactory loss, the inability to perceive
complex flavors of food, and this way the
diagnosis will be more accurate (5).
Consideration of the anatomies of the
olfactory and gustatory systems explains the
reasons that these two sensations are related.
Olfaction depends on a single cranial nerve
(1), while multiple branches of three cranial
nerves (VII, IX, and X) carry gustatory
information. Moreover, the olfactory nerve
is located in a vulnerable position in that its
axons must pass through the cribriform plate
of the ethmoid bone prior to dissemination
on the surface of the olfactory bulb. Also,

olfactory receptors are highly localized in a
small patch of tissue high in the nasal cavity,
rendering them vulnerable to changes in
nasal patency or airflow patterns that might
limit the access of stimulus molecules. In
contrast, taste receptors are found on a large
portion of the tongue dorsum, as well as on
the soft palate, larynx, pharynx, and
epiglottis. Finally, both systems are subject
to a barrage of potentially toxic chemical
stimuli, although both have regenerative
capacity  (6).  Qualitative  gustatory
dysfunction is more frequent than the
quantitative dysfunction (7). The incidence
of taste disorders is the same among men
and women.

Assessment of taste sensation can be
done in an outpatient clinic by electro- or
chemo-gustometry.

In electrogustometry, weak electrical
currents are applied to the various taste bud
fields in the oral cavity.

In chemogustometry, specific taste
solutions are used to examine the taste
sensitivity.

A whole-mouth taste test is used to
assess the patient's ability to detect, identify,
and evaluate the intensity of different
concentrations of sweet, salty, sour, and
bitter taste solutions (8). The mechanistic
cause of gustatory dysfunction can be of
three types: transport, sensory or neuronal
problem (Table 3).

Table 3. Mechanistic cause of gustatory dysfunction (9).

Transport problem
receptor

Sensory problem
organs

Stimulus cannot reach the
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Salivary dysfunction, oral
candidiasis

Damage to peripheral sensory  Radiotherapy, burn, trauma
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Neuronal problem Damage to peripheral nerves  Tongue surgery, neoplasm,
or central nervous system brain tumor

Detailed reports of the etiologic available (10). The bases of general taste
factors contributing to taste dysfunction in losses are simply not known (Table 4).
patients seen in chemosensory clinics are not

Table 4. Possible causes of taste disorders

Selected Possible Causes of Taste Disturbance

Common causes Less common causes Uncommon causes
v Oral and perioral v Nutritional factors v' Psychiatric conditions
infections (e.g., (e.g., vitamin (e.g., depression,
candidiasis, gingivitis, deficiency (B3, B12), anorexia nervosa,
herpes simplex, trace metal deficiency bulimia)
periodontitis, (zinc, copper), v’ Epilepsy (gustatory
sialadenitis) malnutrition, chronic aura)
Bell's palsy renal failure, liver v Migraine (gustatory
Medications disease (including aura)
Oral appliances (e.g., cirrhosis), cancer, v’ Sjogren's syndrome
dentures, filling acquired v" Multiple sclerosis
materials, dental immunodeficiency v Endocrine disorders
prosthetics) syndrome (e.g., adrenocortical
Dental procedures v Tumor or lesions insufficiency,
(e.g., tooth extraction, associated with taste Cushing's syndrome,
root canal therapy) pathways (e.g., oral diabetes mellitus,
Age cavity cancer, hypothyroidism, pan-
neoplasm of skull hypopituitarism,
base) pseudo-
v" Head trauma hypoparathyroidism,
v" Toxic chemical Kallmann's syndrome,
exposure (e.g., Turner's syndrome)

benzene, benzoyl,
butyl acetate, carbon
disulfide, chlorine,
ethyl acetate,
formaldehyde,
hydrogen selenide,
paint solvents, sulfuric
acid, trichloroethylene)
v' Industrial agent
exposure (e.g.,
chromium, lead,
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copper)
v" Radiation treatment of
head and neck

CONCLUSIONS

Based on the large number of clinical
reports in the literature it can be argued that
the single most common etiologic factor
contributing to taste dysfunction is
medication use (12). This may be the result
of the direct impact of medications on taste
receptor function or of residual tastes
associated with either the drug’s presence in
saliva or in the blood, since tastes can be
perceived intravascularly (a phenomenon
that has been used to assess both blood
circulation time and taste dysfunction) (13).

If age is taken into account a large
number of studies concluded that elderly
patients (more than 65 years) were
significantly more likely than young or
middle-aged patients to report phantogeusia
and to evidence diminished taste (14).
Similar age relationships were not seen in
reports of phantom smells or measured smell
loss. Changes in taste are less pronounced
than in smell in healthy elderly people (15).
Head trauma and upper respiratory viral
infections may in some cases contribute to
these (as well as to taste distortions and
phantoms) but the underlying
pathophysiology is still not completely
understood (16). The principal nutrient
deficiency that has been associated with
taste loss is zinc. Zinc is a vital constituent
in both the repair and maintenance of taste
buds. Zinc helps in the synthesis of the
protein gustin, which is linked to the
building of taste buds. Decrease in the
salivary gustin/carbonic anhydrase VI
causes taste and smell disorders, which can
be treated with supplementary zinc dose
because it is a cofactor for alkaline
phosphatase, an important enzyme in the
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taste bud membrane. Thus, taste disorders
can be treated using zinc (17). Zinc was first
described as main substance to evaluate in a

single-blind trial in U.S. That trial
discovered  the efficacy of  zinc
supplementation in the reversal of

hypogeusia (18). Couples of years later
more trials had been proceeded about zinc
deficiency in specific disease states but the
mechanisms by which zinc affects gustatory
function are still uncertain. Overall, it seems
unlikely that zinc deficiency underlies many
cases of hypogeusia (19).

There are local dental features that
dentists usually associate with potential
sources of phantogeusias like: poor oral
hygiene or periodontal disease. In particular,
the overgrowth of oral Candida, which may
be associated with xerostomia, with the use
of dentures, antibiotics or corticosteroids, or
with immunological deficiencies or diabetes,
may give rise to phantom taste and oral
burning sensations even in the absence of
objective manifestation (20, 21). Also
another systemic disease that is often
associated with dental erosion and very
frequently with phantom’ taste sensations is
gastroesophageal reflux disease. Dentists
may themselves be damaging the chorda
tympani (CT) nerve, during surgical
procedures and may cause either loss or
phantoms of taste sensations. The CT
anatomy and its pathway that passes through
the middle ear, between the malleus and the
incus, and middle ear surgery may require
stretching or severing it, resulting in the loss
or diminution of taste sensation on one or
both (if the surgery is bilateral) anterior
quadrants of the tongue. This nerve can be
damaged also during third molar extraction
as it joins the lingual branch of the
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mandibular nerve as it travels toward the v’ avoiding the use of metallic
lateral border of the floor of the oral cavity, restorative materials such as silver
again  resulting in  localized taste amalgam to reduce the risk of
dysfunction. metallic taste
Depression is another disease that v' reducing the consumption of foods
may also be associated with phantogeusias that have metallic taste or bitter taste
although the bases for and significance of such as red meat, coffee and tea
this symptom in depressed patients remain v"increasing the consumption of high-
unclear (22). Many taste disorders protein, mildly flavored foods such
(dysgeusias) resolve spontaneously within a as chicken, fish, dairy products, and
few years of onset. However, several eggs
immediate steps can be taken to help correct v’ adding seasonings and spices to
a  taste disturbance. The main enhance flavors if hypogeusia or
recommendations for improving taste and hyposmia are experienced
odor problems include (22, 23): v’ using saliva substitutes and
lubricating solutions containing
v good oral hygiene including mucin and carboxy-methylcellulose
(frequent brushing of teeth and use v'using sialogogues such as sugar-free
of mouthwash) gums or sour-tasting drops

v’ serving foods at cold temperature to
reduce unpleasant flavors and odors
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