
A wide array of neurological conditions 
adversely affect these two interdependent 

senses. Here’s advice on identification 
and treatment. Part one of two.

When Life Is
Fragrance-Free:

Taste & Smell
Disorders In Clinical

Neurology

By Ronald Devere, MD

Although disorders of taste and smell tradi-
tionally fall within the realm of otorhino-
laryngology specialists more so than clinical
neurologists, in the last 10 to 15 years more
and more neurological disorders have been

recognized to involve symptomatic and asympto-
matic impairments in smell and taste. Neurological
education and training has, however, lagged behind
these new developments and information in this

field. 

My interest in taste and smell disorders began 10 years ago
when I lost about one-third of my smell and some taste following
an upper respiratory tract infection. This impairment is still pres-
ent and has had some effect on my quality of life. At the time, 50
percent of my neurology practice was in cognitive and behavioral
neurology. I began to notice articles appearing in the literature
that stated patients with Alzheimer’s disease had impaired olfac-
tory sensation and that smell testing could be helpful in diagno-
sis. I decided to learn more because of my condition and also
because of its relevance to my practice, and spent a short time
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observing Dr. Richard Doty, the Director of the Taste and Smell
Center at the University of Pennsylvania, using smell and taste
tests available and recommended treatment. With that brief
introduction and review of the literature, I started my own clinic
as part of my neurology practice. 

It is estimated up to 15 million people age 55 or older in the
United States have a disorder of smell.1 I have come to believe
every neurologist in clinical practice should be aware of taste and
smell disorders. There are a number of reasons why neurologists
should be leaders in the field:

• Most disorders are non-surgical and many are neurological-
ly related, such as head trauma, Alzheimer’s, Parkinson’s, multiple
sclerosis, commonly prescribed medications and facial nerve dis-
orders. 

• Many disorders are chronic but treatable. In my opinion,
prognosis, medical treatment and long-term follow-up are best
handled by neurologists.

• It is a commonly unrecognized source of weight loss, poor
appetite and depression in many chronic neurological disorders. 

• More and more articles on these disorders are appearing in
neurology journals. 

• It will provide a new source of neurological education and
needed expertise in clinical practice.

• Evaluating patients can also provide additional income.
• It can expand the neurologist’s role in forensic medicine.
This two-part series will discuss how to incorporate this bur-

geoning field into clinical neurology practice. Part one will review
the relevant anatomy and physiology, and explain the etiology of
common taste and smell disorders. Next month, the second arti-
cle will explain the diagnostic work-up and treatment options
that neurologists can use to improve the lives of their patients
with primary or secondary disorders of this type.

Clinical Anatomy And Physiology
The Olfactory System. The olfactory organ resides in the upper-
most part of the nose (the olfactory cleft) and extends into the
superior and upper middle turbinate. The organ is made up of
bipolar olfactory nerve receptor cells and mucus secreting cells.
These nerve cells have a short life span and are replaced every few
weeks.2,3 They have cilia at the proximal end that contain special-
ized receptor proteins, which represent the largest gene family dis-
covered. These olfactory receptors are members of the G-protein
couple receptor family. Studies have shown each olfactory nerve
receptor binds only to a few odorants with particular structural
features.4 Small differences in the amino acids sequence of these
G-proteins can change the binding affinity for different odors.
The genes that are responsible for the G-proteins and their amino
acid sequence have a very high mutation rate, which allows each
individual person to have a slightly different perception of odors. 

Studies suggest each odor activates a specific combination of

receptors. This group of receptors projects to the same glomeruli
of the olfactory bulb, which in turn relay this specific glomeruli
activity to the olfactory cortex.5 What is important is that each
odorant activates many olfactory receptor types, and each olfac-
tory receptor type can bind a number of different odorants,
resulting in our ability to detect many different odors. Axons that
arise from the micro cells in the olfactory bulb transmit the action
potential along the olfactory tract and enter the substance of the
brain. Branches of these axons also reach the pyriform and
entorhinal cortex of the medial temporal lobe, septal region,
hypothalamus and amygdala (limbic system), thalamus and
orbital frontal cortex. (Figure 1) These structures allow the odor
to be remembered, recognized, and help incorporate a strong
emotional component. 

A normal, intact smell and taste system is essential to appreci-
ate food flavors. Any impairment in either system can lead to an
altered taste. Odor molecules normally released in the mouth
during eating and salivary digestion pass to the nasal pharynx
during the act of swallowing and reach the olfactory organ. This
mechanism is called retronasal smelling. This is the reason disor-
ders of smell so often cause taste complaints: food flavor recogni-
tion becomes impaired. The primary taste system is usually nor-
mal. 

The Taste System. Compared to the one olfactory organ and
its receptor nerve cells, the taste system is made up of numerous
taste receptors on the tongue, palate, pharynx and upper larynx.
These receptor cells are not nerve-like because they do not have
axons. 

The taste system only recognizes five taste sensations: sweet,
sour, bitter, salt and umami (savory). Umami is the savory, broth-
like taste discovered in the early 1900s, and named by a Japanese
researcher Dr. Ikeda in 1908. Umami has only been officially rec-
ognized as a definite taste since 2002. This taste is due to gluta-
mate combined with 5-ribonucleotides, best recognized by MSG
(monosodium glutamate) in salt form, and present in soy sauce
and shitake mushrooms. 

When the primary taste system is impaired, flavor apprecia-
tion will be impaired, but not as severely as when the smell sys-
tem is altered. The taste receptor cells are located in taste buds.
Each cell, which number 100-150 per taste bud, has a microvil-
lus that passes through the opening of the taste bud called the
taste pore (Figure 2). Humans have about 10,000 taste buds. 

The nerve supply of the taste system involves cranial nerves V,
VII, IX and X (Figure 3). The lingual nerve, a branch of cranial
nerve V, receives taste sensation from the anterior two-thirds of
the tongue, then travels to the chorda tympani branch, which
connects cranial nerve VII and the lingual nerve. Taste informa-
tion then travels through nerve VII to its ganglion. Taste sensa-
tion from the posterior part of the tongue and lateral tongue sur-
face travel through cranial nerve IX to the ganglion. Sensations of



taste from the pharynx and upper larynx travel through cranial
nerve X to the ganglion. Axons from cell bodies of the ganglion
of cranial nerves VII, IX and X synapse in the solitary nucleus of
the medulla (Figure 3). Axons from the second order neurons in
the solitary nucleus continue on to the thalamus on route to the
inferior frontal lobe and insula, important regions to help recog-
nize the sensation of taste. Secondary order neurons from the soli-
tary nucleus also travel to the hypothalamus, amygdala and medi-
al temporal lobe (limbic system), important regions to control
eating behavior and eating enjoyment.

Taste receptor cells are not considered nerve-like because they
do not have axons. There are three types of taste receptor cells,
based on their color and function.6 These cells are all thin and
elongated in appearance and are called Type I, Type II and Type
III. (Figure 1B) Type I cells are dark, elongated and their exact
function is unclear. Type II cells are light and elongated. Their
function is to receive taste information from our food and to
transmit the information to type III cells. How this exactly occurs
is unclear, but likely it is due to a neurochemical process. Type II
cells contain serotonin, ATP, ADP, glutamate and nitrous oxide,
all candidates for neuro chemical transmission.6 When the Type
III cell is activated by the Type II cell, high energy is released
(ATP), which leads to an action potential in the nerve endings.7

It is important to note the nerve endings from nerve fibers of
the various cranial nerves that receive taste information enter the
taste buds and surround all the taste receptor types, mostly Type
III cells. It is also important to understand that one nerve ending
is very close to many taste cells and each taste cell is very close to
many nerve endings. This ensures taste information will be trans-

mitted to the brain to give the most detailed information about
the taste of our food. 

Genetic studies have identified special taste receptors in all cell
types called T2R, T1R1, T1R2 and T1R3.7 Taste receptor infor-
mation on the anterior two-thirds of the tongue responds best to
sweet and salt, via the T1R2 and T1R3 receptors. Taste receptor
information on the posterior tongue, responds best to bitter and
umami sensation through T2R and T1R receptors. It is impor-
tant to know, as in the olfactory system, all taste cells and their
nerve supply can recognize all taste sensations, but respond best
to specific ones as mentioned above. The taste pathways in the
brain also respond to all tastes, but appear to have specific pat-
terns of activity for certain tastes. The amygdala alerts us to taste
intensity and is responsible for identifying unpleasant tastes.

The Trigeminal System. The sensory portion of the trigemi-
nal nerve innervates the sensations of pain, touch and tempera-
ture for the anterior two-thirds of the tongue, palate and lining of
the mouth (Figure 4). The sensory branches of cranial nerves IX
and X supply the posterior tongue, pharynx and larynx. These
sensory fibers travel to the trigeminal nucleus in the medulla and
cross over to the opposite sides of the brain stem and synapse in
the thalamus and onward to the anterior parietal cortex. 

Remember that texture and temperature of our food, and
appreciation of spiciness, is transmitted by the trigeminal system
rather than the smell and taste system. This information will be
of major importance when treatment is discussed. 

Disorders Of Smell With 
Secondary Taste Impairment
Patients with the conditions discussed in this section often pres-
ent with taste loss. However, during the history and/or testing a
smell disorder is identified. The taste problem is due to loss of fla-
vor recognition as a result of smell impairment. 

Before discussing some of these disorders, normal aging
changes of smell need to be addressed. Prevalence of smell impair-
ment (by testing) in the normal aging population is one to two
percent by age 65, and greater than 50 percent above age 65.8,9

Women have a much better smell capability than men. They lose
their smell slower than men, and their smell loss occurs ten years
later than most men. There appear to be several reasons for smell
loss related to aging:5

• Decreased number of olfactory nerve cells in the olfactory
organ and bulb.

• Less blood flow in the nasal region.
• Increased thickness and poor function of the nasal mucous.
• Closing of the cribriform plate by degenerative changes in

the skull, resulting in compressing the olfactory nerve fibers. 
Now, let us look at the major disorders in detail:
Cerebral trauma. Cerebral trauma causes 20 percent of all

symptomatic smell loss, and is the most common cause of it in
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Figure 1. Smell organ and its connection to the olfactory bulb and brain
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clinical neurology. It occurs in seven percent of all head injuries,
but increases to 60 percent with skull fractures and spinal fluid
leakage. Doty10 found that in 179 patients, 67 had anosmia, 20
percent had hyposmia and 13 percent were normal. In his study,
anosmia was five times more likely to occur if occipital and side
trauma to the head was the source of smell loss versus frontal trau-
ma. It is believed the softer cartilage bones of the frontal region
absorb more of the trauma energy than other parts of the skull. 

The prognosis of moderate and severe smell loss in cerebral
trauma as a group has always been considered very poor as com-
pared to other causes. Doty10 found that improvement by smell
testing at two years after trauma occurred in only 36 percent of
his patients. The remainder slightly worsened or remained
unchanged. Duncan and Seiden11 reported 35 percent of their
twenty patients (small study) improved over one to five years.
London12 reviewed 542 cases that were studied on two occasions
separated by three months to 24 years. He found in 106 head
trauma cases that 45 percent of the anosmic patients improved,
but only eight percent returned to age related normals. Of the
patients that were hyposmic, 45 percent improved, but 27 per-
cent improved to the normal age related range. This study, which
is first of a kind with so large a patient population, strongly sug-
gested the only factors important for smell improvement and
recovery depend on severity and duration of the smell loss and
age of the person. This information dispels the myth that out-
come of smell loss due to cerebral trauma is always poor. Granted,
smell impairment in head injuries can be
frequently severe, but patients should be
counseled accordingly. 

The mechanism of olfactory loss and
head trauma can be due to a number of
possibilities. This can include direct nasal
and olfactory injury, damage to the olfac-
tory nerves as they travel through the
cribiform plate, or due to damage of the
orbital frontal and medial temporal lobe
from injury along the rough surfaces of
the base of the skull. Any combination of
the three can occur, but olfactory nerve
injury is probably the most common. 

Dysosmia, which is an abnormal and
very unpleasant smell, is common and
can occur in 42 percent of head trauma
cases.10 Parosmia, which is the smell-
induced dysosmia and phantosmia,
which is spontaneous dysosmia without
a trigger, occurs following head trauma,
but the latter is more frequent. The good
news is that dysosmia almost always
improves, but it can take three months to

eight years. The majority improves in two to three years. 
Prescribed medication. If you look in the PDR, you will find

many medications that mention smell or taste changes as a side
effect. Often no references are given, but assume patients in the
drug studies reported these side effects. Other sources are isolat-
ed case reports. Over all, medications are more likely to cause a
disorder of primary taste than of smell loss. These medications
directly interfere with olfactory receptor and bulb neurons, or
interfere with the process of cell regeneration. The worse offend-
ers are the calcium channel blockers and statins.13 Below is a list
of different classes of medications and examples that have been
described to cause smell impairments. 

• Antihistamines: Chlorpheniramine Maleate (common in
decongestants and cough syrup)

• Antibiotics: Penicillins and Tetracyclines
• Cold prevention: Zinc Gluconate gel (Zicam nasal spray)
• Calcium channel blockers: Dilitizem and Nifedipine
• Cholesterol lowering: Atorvastatin  and Pravastatin
• Opiates: Codeine and Morphine 
• Chemotherapy drugs: Methotrexate
• Sympathomimetics: Amphetamines 
• Local nasal anesthetics: Cocaine
• Stomach acid medication: Cimetidine
• Anti-depressants: Amitriptyline and Paroxetine
• Anti-seizure: Phenytoin 
• Diuretics: Furosemide

Toxins. Some toxins can cause smell
dysfunction.14 These are usually work
related and can occur with acute expo-
sure. Toxins interfere with smell by
blocking the nasal pathways due to
inflammation or by damaging the olfac-
tory receptors. Some examples of toxins
reported to cause smell loss are: pesti-
cides, carbon disulfides, formaldehyde,
and sulfuric acid. Short exposure to
most of these toxins produces a tempo-
rary smell loss with good recovery.
Some toxins like sulfur dioxide, pepper
and cresol powder can cause permanent
smell loss. 

The commercial preparation of zinc
gluconate gel as a nasal spray has been
marketed as a remedy for the common
cold. Zinc nasal spray has been report-
ed as a cause of smell loss in humans
and animals. Those who develop smell
loss after the use of zinc nasal spray
share a common story. Shortly after
using the zinc nasal spray to prevent or
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Figure 2. Enlarged view of a taste bud from the tongue 
containing many taste cells and nerve endings.



shorten a cold, a burning sensation
occurs in the nose. This is followed
by severe smell loss and secondary
taste disturbance within 24 hours or
less. I have seen three cases in my
clinic, and many others have been
reported in the literature.15 In the
majority of cases little or no improve-
ment in smell has occurred after one-
year. There is no cure for this cause of
smell loss. Longer follow-up studies
are needed to see if there is any
improvement. 

Alcohol. In the 1970s, researchers
found people who drank excessively
had difficulty with odor identifica-
tion and odor memory. In a more
recent study in 2003,16 half of chron-
ic alcohol drinkers had difficulty
with odor identification in the
absence of any memory or cognitive
impairment. The evidence suggests a
disturbance of the olfactory system
in the brain rather than olfactory
organ or olfactory bulbs. The struc-
tures most involved are the prefrontal
and orbital frontal lobes, which are
very important in smell function.
There is evidence liver damage from drinking can also cause with
smell loss. There is evidence when drinking is discontinued smell
function can improve.17

Chronic medical disorders. Common medical disorders such
as diabetes, hypothyroidism and chronic liver and kidney disor-
ders can cause change in taste and smell. Hypothyroidism can
result in lower sensitivity to smell and taste. When thyroid func-
tion returns to normal, smell and taste can improve. Twenty per-
cent with hypothyroidism develop a burning mouth sensation
and an unpleasant taste, even after treatment. The cause is not
clear, but it is likely a combination of changes in saliva and dis-
turbance of the olfactory cells and their brain connections.18

Fifty percent of diabetics have a change in their smell and taste
function. They are less sensitive to common odors and many dif-
ferent tastes, especially sugar. The cause is not clear, but it is like-
ly due to a neuropathy of the cranial nerves that serve smell and
taste.19

Kidney disorders can result in much less sensitivity to com-
mon smells and taste. Again, this is likely due to multiple factors
including multiple medications, low zinc level, and disease itself.
Dialysis and medication usually lead to improvement. In certain
cases a zinc level may be indicated, particularly in people who are

malnourished, have weight loss, and
poor nutrition. Zinc supplements in
those cases are very helpful.19

Chronic liver disease or cirrhosis
frequently cause smell and taste com-
plaints, which usually improve with
treatment. Liver function and smell
and taste complaints are directly pro-
portional. Some of the medications
used to treat liver disease can also
cause a problem. It appears liver dis-
ease impairs the smell and taste nerve
cells and their connections in the
brain.19

Neurological disorders. Studies
in the last twenty years show smell
impairment occurs frequently in
many neurological disorders especial-
ly Alzheimer’s disease, Parkinson’s
disease, with or without dementia,
Lewy body dementia, and MS. The
most important factor to know is
that over 90 percent of patients with
these disorders do not have any smell
or taste complaints. 

• Alzheimer’s disease. Abnor-
malities of smell in Alzheimer’s dis-
ease have been described since the

mid 1980s.20 It develops very early and continues to decline as the
disease worsens. Neurologists need to specifically ask the patient
and caregiver if they have noted a problem with smell and taste.
Smell dysfunction is particularly important in many of these
patients who have decreased appetite, weight loss, and increased
depression. These observations are often attributed to medica-
tion, gastrointestinal disorders, or an early cancer, and usually
lead to a very extensive workup. This might be warranted in some
patients, but testing for smell and taste is very important. 

This should lead to a thorough history of food likes and dis-
likes, and the social structure around mealtime (does the patient
eat alone?) Changes in food preparation and knowing about the
social structure of the patient at mealtime can be very helpful in
improving weight loss, decreased appetite, and lifting some
depression. Ten specific odors have been identified with impaired
smell in Alzheimer’s patients. They are: menthol, clove, leather,
strawberry, lilac, smoke, pineapple, soap, natural gas and lemon.
Using the University of Pennsylvania Smell and Taste test
(UPSIT), the average score is less than 30 items of 40 possible.
Age related normals are better than 35 out of 40.21

Pathological studies have shown frequent amyloid plaque and
tangles in the olfactory organ, olfactory bulb, and medial tempo-
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Figure 3. The taste system.



ral frontal lobe.22 All of these areas are
way stations in the nerve pathways of
olfaction and are likely the cause of
progressive impaired smell loss and
secondary taste impairment in
Alzheimer’s disease. 

• Parkinson’s disease, Parkinson
dementia and Lewy Body dementia.
Studies have shown greater than 90
percent of patients have asympto-
matic impaired smell and secondary
taste impairment. The smell impair-
ment is usually greatest early on in
the disease, unlike Alzheimer’s dis-
ease where the smell loss is progres-
sive. According to one study the
smell loss can be very mild (60 per-
cent) or severe (35 percent). The
UPSIT scores are usually below 25of
40 and average 18 of 40.23,24

Olfactory loss in these disorders does
not correlate with disability, medica-
tion, gender, disease duration or cog-
nition. Double, Rove and Hays24

found specific odor loss in 50
Parkinson’s disease patients. This
included gasoline, bananas, pineap-
ple, cinnamon and smoke. PD
patients also have impaired sniffing function, which is part of
normal odor recognition. This contributes further to smell
impairment.25

These patients usually do not complain of any taste and smell
changes. Like Alzheimer’s asking the caregiver and patient might
reveal some complaints like “food has little taste,” “I don’t enjoy
eating” or “I can’t smell a lot of what I eat.” Weight loss, decreased
appetite and depression can commonly occur in these disorders
and changes in smell and secondary taste should be considered. 

Pathology studies have shown the hallmark of these disorders,
which is alpha synuclein and Lewy bodies, are present in the
olfactory organ, bulb and entorhinal cortex, all areas important in
olfaction.26

Montgomery27 studied smell in first-degree relatives of
Parkinson’s patients. Those with abnormal test results progressed
to Parkinson’s disease in only 22 percent of cases, not highly pre-
dictive as a pre-clinical test.

Related disorders of Parkinson’s disease, such as vascular
Parkinson’s, PSP, MSA, cortical basal degeneration and essential
tremor, have normal to mild smell loss on testing. The American
Academy of Neurology published diagnostic guidelines for
Parkinson’s disease in April 2006. They stated if one suspects

Parkinson’s disease, or an atypical
Parkinson’s disorder, then the smell
test can be helpful in separating
them. If the UPSIT smell test shows
a score of 25 of 40 or less, and there
is no other cause for smell impair-
ment, most likely this patient has
classic Parkinson’s disease. The
UPSIT score of 25 or less was found
to be 77 percent sensitive and 85 per-
cent specific in the diagnosis of
Parkinson’s disease. 

Huntington’s disease patients also
have impaired smell with an average
UPSIT score of 24 out of 40. Smell
testing of first-degree relatives does
not predict future Huntington’s dis-
ease.28

• Multiple sclerosis. Thirty to 50
percent of patients with MS have
mild to moderate smell loss on test-
ing. Ninety-five percent are not
aware or complain of smell or taste
changes. Doty29 showed an inverse
correlation between the UPSIT score
and the number of MS plaques in
the sub-frontal and sub-temporal
regions of the brain. He followed his

patients for two years with frequent repeated UPSIT testing. He
found that the UPSIT scores waxed and waned in correlation
with the number of multiple sclerosis plaque seen on the MRI. In
rare cases short-lived taste changes and dysgeusia can be the first
system of a multiple sclerosis attack.30

• Temporal lobe seizures. Auras of smell and taste make up 15
percent of all auras in seizure disorders.31 Smell auras are more
common and are usually unpleasant (e.g., rotten eggs or burning
rubber). These auras usually last less than two minutes and may
be accompanied by changes in cognitive function. The smell
auras can be confused with dysosmia, which usually last longer
than a few minutes. It may last a number of hours or days and is
unassociated with other neurological symptoms. Lesions of the
medial temporal lobe (uncus) on MRI such as tumors, cysts and
aneurysm or brain injury can often be found as a cause for these
auras and anticonvulsant therapy usually eliminates these symp-
toms.

Primary Disorders Of Taste
These conditions are much less common than smell disorders.
Only 10 percent of patients with taste complaints have a primary
taste disorder. The taste disorders a neurologist will likely see are:
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Figure 4. Sensory nerve pathways of the face and inside of the
mouth by the 5th cranial nerve (trigeminal).



Medications and toxins, Neurological disorders, Common med-
ical conditions, and Taste impairment after ear, nose and throat
surgery, each of which will be covered below. Taste decline in nor-
mal aging is less than smell, but can exacerbate other causes. The
threshold for sweet and salty is particularly affected.

Medications and toxins. Meds and toxins are one of the most
common causes or contributing factors in taste loss.33 The PDR
reports taste alteration as a side effect of many of the most often
prescribed medications. Taste alteration occurs due to:34

• Reduced quality and production of saliva
• Interference of the taste buds and their taste cells
• Inflammation of the epithelial lining the mouth, tongue and

pharynx
• Alteration of the cranial nerves and central nervous system
Common drugs that can reduce saliva production include: 
• Anti-depressants, such as amitriptyline and paroxetine 
• Anti-histamines, such as diphenhydramine 
• Diuretics, such as furosemide 
• Anticholinergics, such as Detrol
Most of these medications block acetylcholine, which is nec-

essary for salivary secretion. 
Several medications used to control high blood pressure and

heart failure interfere with the action of zinc in the salivary glands
and taste cells.13 Zinc action is necessary for our saliva to digest
food and for normal function of taste cells. Captopril and
Lisinopril are examples of these medications. Taste alteration
occurs in about one out of ten users. 

Medications, toxins, and other irritants frequently affect the
cells and connective tissues lining the mouth, tongue and phar-
ynx. Excessive temperature, and bacterial and viral infections
cause inflammation of the mouth and tongue and can cause taste
changes. An example of this is poor oral and dental hygiene,
which includes gum disease and tooth decay. This is usually tem-
porary and goes away when the inflammation does. Gastro-

esophageal reflux disease (GERD) is a fairly com-
mon problem, but not always recognized as a
possible cause of taste alteration. This condition
can lead to a chronic cough and altered taste due
to irritation and inflammation of the lining of the
mouth and tongue. Stomach acid is very irritat-
ing and has a terrible taste. 

Some medications and chemicals can impair
the function and renewal of taste buds and taste
cells. I saw a patient a year ago who lost all her
taste after she took a gulp of water at a local
restaurant that mistakenly contained bleach. She
damaged the entire inside of her mouth and very
likely destroyed many taste cells and nerve end-
ings. So far, she has not recovered taste function.
Chemotherapy can interfere with normal replace-

ment of taste cells. 
Medications themselves can give an unpleasant taste when

they dissolve in the mouth: levodopa, phenytoin and carba-
mazepine interfere with taste cells and their central nervous path-
ways, while topiramate it is known to affect taste, particularly car-
bonated beverages, causing them to taste flat or metallic.
Cholesterol lowering medications such as atorvastatin and pravas-
tatin can cause taste alteration in a small number of cases. The
exact mechanism is unknown. 

There are two other causes of taste loss that we can also classi-
fy as toxic: radiation therapy and smoking. Radiation therapy for
head and neck cancers can cause severely impaired taste. It dam-
ages the salivary glands, causing loss of saliva production. It can
lead to mouth infections, facial nerve damage, and direct injury
to the taste buds and their cells. Heavy smoking can cause taste
loss and is usually quite mild. However, it can contribute to mild
taste alteration from other causes. It is thought to be primarily
from chemicals in the cigarette itself, and in the smoke. 

Neurological disorders. There are some neurological disor-
ders that directly affect taste. They can cause partial loss, total loss,
and unpleasant tastes. One disorder is Bell’s palsy. Taste sensation
from the front two-thirds of the tongue pass through the chorda
tympani nerve, which lies in the middle ear canal to join the facial
nerve. The chorda tympani can be inflamed in Bell’s palsy lead-
ing to loss of taste on one side of the tongue. Taste complaints in
Bell’s palsy are infrequent, very mild and almost always recover. 

Taste complaints in brain stem and cerebral disorders, such as
stroke, brain tumors, and MS are very uncommon.33 They are sel-
dom noticed or mentioned because other symptoms are so much
more damaging such as paralysis and double vision. Often the
taste complaint is mild and only on one side. In very rare cases,
taste symptoms can be the first presenting symptom of MS.
Alzheimer’s disease frequently involves the smell system. It rarely
involves the taste system alone. Often multiple factors are
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Example of Medication
Allopurinol
Ibuprophen
Tetracycline, Penicillin
Tricyclic antidepressants
Lithium, Amytryptaline, Paroxitine
Mifedipine, Dilitizem
Propranalol, Amiodarone
Methotrexate, Vincristine
Atorvastatin, Pravastatin 
Hydrochlorothiazide, Furosemide
Phenformin, Glipizide
L-dopa, Selegiline 
Topamax, Dilantin, Tegretol

Category of Medication
Anti-inflammatory
Non-steroid anti-inflammatory
Antibiotic
Anti-cholinergic
Anti-depressants
Calcium channel blockers
Cardiac arrhythmia drugs
Cancer drugs
Cholesterol drugs
Diuretics
Hypoglycemic drugs (oral)
Parkinson’s disease drugs
Seizure drugs

Table 1. Medications Associated with Taste Disturbance



involved in taste loss in many patients with brain disorders. These
include the part of the brain affected, the medications used, and
other possible associated medical conditions such as diabetes. 

Taste auras in seizure disorders are very rare compared to smell
auras.31 They usually last less than two minutes. Taste auras are fre-
quently very unpleasant and are described as the taste of rotten
apples, stale cigarettes, or vomitus. The usual location for the
seizure activity to begin is the surface of the insular cortex and the
medial surface of the temporal lobe. Seizure medications are usu-
ally successful controlling these auras.

Common medical conditions. Fifty percent of patients with
hypothyroidism and normal smell function develop taste com-
plaints. The ability to taste all five primary tastants is impaired,
with the bitter taste being the most affected. Taste usually returns
to normal with thyroid treatment.18

Patients with liver and kidney disorders and diabetes com-
monly have taste complaints.18 These disorders reduce the sensi-
tivity to all tastes. Factors that impair taste are: 

• Presence of other medications 
• Possible low zinc levels
• Reduced saliva productions
• Impaired cranial nerve endings
Better control of liver, kidney and diabetic function often

improves, but does not eliminate taste symptoms. Dysgeusia is
more frequent in liver disease.18 Taste abnormalities in all these
disorders can lead to decreased appetite and weight loss.
Neurologists might see a patient with Sjogren’s disease for periph-
eral neuropathy or central nervous system involvement. These
patients might have significant taste complaint due to decreased
saliva production, a common complication of this disorder.18

Taste impairment after ear, nose and throat surgery. Taste
impairment following routine ear, nose and throat surgery is very
uncommon. In middle ear surgery the chorda timpani runs across
the middle ear, can be stretched, bruised or inflamed. It can pro-
duce taste loss on one side of the tongue. If this occurs, it is usu-
ally brief, and usually full recovery.34

Patients with sleep apnea occasionally have surgery of the
palate to correct snoring. Taste and smell symptoms can occur
after this surgery. Post surgery, the airflow can bypass the olfacto-
ry organ and impair nasal and retronasal smelling.35

During general anesthesia, or in emergency intubation the lin-
gual nerve can be injured. This can lead to mild taste impairment
on the injured side of the tongue. It usually recovers without long-
term effects.35

Taste changes, such taste and dysgeusia, can occur with some
dental procedures. Dentures and dental apparatus can be culprits.
This is infrequent and is possibly due to allergy to the dental
material.34  PN

(Part two of this article, discussing diagnostic and treatment
advice, will appear in next month’s issue.)

January 2008 Practical Neurology 35

Ronald Devere, MD is Director of the Taste & Smell Disorders Clinic and
Alzheimer Disease & Memory Disorders Center in Austin, Texas.

1. Murphy, C., Shubert, C. R. et al, Prevalence of
Olfactory Impairment in Older Adults, JAMA, 2002:
Vol. 288: pgs. 2307-2312.

2. Mackay-Sim, Neurogenesis in the Adult
Neuroepithelium, Handbook of Olfaction and
Gustation, Doty, R. L., Editor, Second Edition,
2003: pgs. 93-113.

3. Adler, E, Hoon, M. A., et al, A Novel Family of
Mammalian Taste Receptors, Cell, 2000: Vol. 100;
pgs. 693-702.

4. Kajiya, K., Inaki, K., et al, Molecular Basis of
Odor Discrimination: Reconstitution of Olfactory
Receptors That Recognize Over Lapping Sets of
Odorants, J. Neuroscience, 2001: No. 21; pgs.
6018-6025.

5. Rawson, N. E., Yee, K. K., Transduction and
Coding, Taste and Smell, an Update (T. Hummel,
A. P. Welge-Lussen, ed) 2006, in the series
Advances in Otorhinolaryngology, Vol. 63 

6. Pumplin, D. W., Uyu, C., et al, Light and Dark
Cells of Rat Vallate Taste Buds Are
Morphologically Distinct Cell Types, J. Comp
Neurol, 1999: V. 371: pg. 389-410. 

7. Breslin, Paul A. S., Huang, L., Human Taste:
Human Anatomy, Taste Transduction and Coding
Taste and Smell, an Update (T. Hummel, A. P.
Welge-Lussen, eds.): 2006, pgs. 152-190 in the
series Advances in Otorhinolaryngology: Vol. 63 

8. Hoffman, H. et al, Age Related Changes in the
Prevalence of Smell and Taste Problems Among
the U. S. Adult Population. Result of the 1994
Disability Supplement to the National Health
Interview Survey, Annals of NY Academy of
Science, 1998: Vol. 855: pgs. 716-722. 

9. Deems, D. A., Doty, R. L., et al, Smell and Taste
Disorders: A study of 750 patients from the
University of Pennsylvania Smell and Taste Center,
Archives of Otolaryngology, Head and Neck
Surgery: 1991: Vol. 117: pgs. 519-528. 

10. Doty, R. L., et al, Olfactory Dysfunction in
Patients with Head Trauma, Archives of Neurology,
1997 Vol. 54: pgs. 1131-1140. 

11. Duncan, H. J., Seiden, A. M., Long-Term
Follow-up of Olfactory Loss Secondary to Head
Trauma and Upper Respiratory Tract Infection,
Archives of Otolaryngology Head and Neck
Surgery: 1995: Vol. 121: pgs 1183-1187. 

12. London, B., Behnam, Naber, B. A., et al,
Predictors of Prognosis in Patients with Olfactory
Disturbances, Annals of Neurology, Vol. 62, No. 6,
December, 2007: pgs. 1-8. 

13. Doty, R. L., Phillips, et al: Influences of Anti-
hypertensive and Anti-hyperlipidemic Drugs on the
Senses of Taste and Smell, J. Hypertension, 2003:
Vol. 21: pgs 1805-1813. 

14. Hastings, L., Miller, M. L., Influence of
Environmental Toxicants on Olfactory Function,
Handbook of Olfaction and Gustation, (Doty, R. L.
ed.), Second Edition, Ch. 27, pgs 57-59. 

15. Alexander, T. H., Davidson, M., Intranasal Zinc,
Anosmia: The Zinc Induced Anosmia Syndrome, J.
Laryngoscope, February 2006: Vol. 116 (2): pgs
217-220.

16. Rupp, C., Kruzm, M., et al, Reduced Olfactory
Sensitivity, Discrimination and Identification in
Patients with Alcohol Dependence, J. Alcoholism:
Clinical and Experimental Research, 2003, Vol. 27:
pgs 432-439.

17. Rupp, C. L., Fleischaker, W., et al, Olfactory
Functioning in Patients with Alcohol Dependence:
Impairments in Odor Judgment, Journal of Alcohol
and Alcoholism, 2004, Vol. 39: pgs. 514-519.

18. Reiter, E. R. et al, Toxic Effects on Gustatory

Function, Taste and Smell and Update (T. Hummel,
A P. Welge-Lessen, ed.) 2006, in the series
Advances in Otorhinolaryngology, Vol. 63. 

19. Doty, R. L., Murphy, C., Clinical Disorders of
Olfaction, Handbook of Olfaction and Gustation
(Doty, R. L. ed.) Second Edition, 2003, Chapter 22,
pg. 461-478.

20. Doty, R. L., Reyes, P. F., et al, Presence of Both
Odor Identification and Detection Deficits in
Alzheimer’s Disease, Brain Research Bulletin,
1987, Vol. 18: pgs. 597-600. 

21. Mathias, et al, A Ten Item Smell Identification
Scale Related to Risk for Alzheimer’s, Annals of
Neurology: 2005, July; 59 (1) pgs. 155-160.

22. Attems, J., et al, Olfactory Involvement in
Aging and Alzheimer’s Disease: An Autopsy Study,
Journal of Alzheimer’s Disease, April, 2005, Vol. 7
(2): pg 149-157. 

23. Doty, R. L., Deems, L. A., Olfactory Dysfunction
in Parkinson’s: General Deficits Unrelated to
Neurological Signs, Disease Stage or Disease
Duration, Neurology, Vol. 38: pgs. 1237-1244,
1988.

24. Double, M. L., Rowe, D. C., et al, Identifying
the Pattern of Olfactory Deficits in Parkinson’s
Disease Using the Brief Smell Identification Tests,
Archives of Neurology, 2003, Vol. 60: pgs. 545-
549. 

25. Sobel, N. et al, An Impairment in Sniffing
Contributes to Olfactory Impairment in Parkinson’s
Disease, Proceedings of the National Academy of
Science of the United States, March 27, 2001, Vol.
98: (7), pgs. 4154-4159.

26. Braak, H. et al, Staging of Brain Pathology
Related to Sporadic Parkinson’s Disease, J. Neuro.
Biol. Aging 2003, Vol. 24: pgs. 197-211.

27. Montgomery, E. B. et al, Abnormal
Performance on the Parkinson’s Disease Test
Battery by Asymptomatic First Degree Relatives,
Neurology, 1999, Vol. 52: pgs. 757-762. 

28. Hawkes, C., Olfaction in Neurodegenerative
Diseases, Taste and Smell, An Update (T. Hummel
and A.P.Welge-Lessen), 2006, pgs.133-151, in the
series Advances in Otorhinolaryngology, Vol. 63 

29. Doty, R. L., Olfactory Dysfunction in Multiple
Sclerosis: Relation to Plaque Load in the Inferior
Frontal and Temporal Lobes, Annals of the New
York Academy of Science, 1998, November 30:
Vol. 855: pgs. 781-786.

30. Nocentini, U., et al, Parageusia: An Unusual
Presentation of Multiple Sclerosis, J. European
Neurology, 2004, Vol. 51: pgs. 123-124.

31. Widdess-Walsh, P., et al, Multiple Auras:
Clinical Significance and Pathophysiology,
Neurology, Vol. 69, August 21, 2007, pgs. 755-
761.

32. Ackerman, B. T. T., et al, Disturbances of Taste
and Smell Induced by Drugs, J. Pharmacotherapy
1997: 17: pgs. 482-496.

33. Lee, B. C. et al, Central Pathway of Taste:
Clinical and MRI Study, J. European Neurology,
1998, Vol. 39, pgs. 200-203.

34. Landis, B. N., Lecrois, J.S.,
Postoperative/Posttraumatic Gustatory
Dysfunction, Taste and Smell, An Update (T.
Hummel, A P. Welge-Lessen, ed.) 2006, pgs. 242-
254, in the series Advances in
Otorhinolaryngology, Vol. 63.


