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PART 2
Cardinal Manifestations and Presentation of Diseases

auras, déjà vu) should be posed. Pending litigation and the possibility
of malingering should be considered. Modern forced-choice olfactory
tests can detect malingering from improbable responses.
Neurologic and otorhinolaryngologic (ORL) examinations, along
with appropriate brain and nasosinus imaging, aid in the evaluation
of patients with olfactory or gustatory complaints. The neural evaluation should focus on cranial nerve function, with particular attention
to possible skull base and intracranial lesions. Visual acuity, field,
and optic disc examinations aid in the detection of intracranial mass
lesions that induce intracranial pressure (papilledema) and optic atrophy, especially when considering Foster Kennedy syndrome. The ORL
examination should thoroughly assess the intranasal architecture and
mucosal surfaces. Polyps, masses, and adhesions of the turbinates to
the septum may compromise the flow of air to the olfactory receptors,
because less than a fifth of the inspired air traverses the olfactory cleft
in the unobstructed state. Blood tests may be helpful to identify such
conditions as diabetes, infection, heavy metal exposure, nutritional
deficiency (e.g., vitamin B6 or B12), allergy, and thyroid, liver, and
kidney disease.
As with other sensory disorders, quantitative sensory testing is
advised. Self-reports of patients can be misleading, and a number of
patients who complain of chemosensory dysfunction have normal
function for their age and gender. Quantitative smell and taste testing
provides valid information for worker’s compensation and other legal
claims, as well as a way to accurately assess treatment interventions.
A number of standardized olfactory and taste tests are commercially
available. Most evaluate the ability of patients to detect and identify
odors or tastes. For example, the most widely used of these tests, the
40-item University of Pennsylvania Smell Identification Test (UPSIT),
uses norms based on nearly 4000 normal subjects. A determination
is made of both absolute dysfunction (i.e., mild loss, moderate loss,
severe loss, total loss, probable malingering) and relative dysfunction
(percentile rank for age and gender). Although electrophysiologic testing is available at some smell and taste centers (e.g., odor event-related
potentials), they require complex stimulus presentation and recording equipment and rarely provide additional diagnostic information.
With the exception of electrogustometers, commercially available taste
tests have only recently become available. Most use filter paper strips
impregnated with tastants, so no stimulus preparation is required.
TREATMENT AND MANAGEMENT
Given the various mechanisms by which olfactory and gustatory disturbance can occur, management of patients tends to be condition
specific. For example, patients with hypothyroidism, diabetes, or infections often benefit from specific treatments to correct the underlying
disease process that is adversely influencing chemoreception. For
most patients who present primarily with obstructive/transport loss
affecting the nasal and paranasal regions (e.g., allergic rhinitis, polyposis, intranasal neoplasms, nasal deviations), medical and/or surgical
intervention is often beneficial. Antifungal and antibiotic treatments
may reverse taste problems secondary to candidiasis or other oral
infections. Chlorhexidine mouthwash mitigates some salty or bitter dysgeusias, conceivably as a result of its strong positive charge.
Excessive dryness of the oral mucosa is a problem with many medications and conditions, and artificial saliva (e.g., Xerolube) or oral pilocarpine treatments may prove beneficial. Other methods to improve
salivary flow include the use of mints, lozenges, or sugarless gum.
Flavor enhancers may make food more palatable (e.g., monosodium
glutamate), but caution is advised to avoid overusing ingredients containing sodium or sugar, particularly in circumstances when a patient
also has underlying hypertension or diabetes. Medications that induce
distortions of taste can often be discontinued and replaced with other
types of medications or modes of therapy. As mentioned earlier, pharmacologic agents result in taste disturbances much more frequently
than smell disturbances, and over 250 medications have been reported
to alter the sense of taste. It is important to note, however, that many
drug-related effects are long lasting and not reversed by short-term
drug discontinuance.
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A recent study of endoscopic sinus surgery in patients with chronic
rhinosinusitis and hyposmia revealed that patients with severe olfactory
dysfunction prior to the surgery had a more dramatic and sustained
improvement over time compared to patients with more mild olfactory
dysfunction prior to intervention. In the case of intranasal and sinusrelated inflammatory conditions, such as seen with allergy, viruses, and
traumas, the use of intranasal or systemic glucocorticoids may also be
helpful. One common approach is to use a tapering course of oral prednisone. The utility of restoring olfaction with either topical or systemic
glucocorticoids has been studied. Topical intranasal administration
was found to be less effective in general than systemic administration;
however, the effects of different nasal administration techniques were
not analyzed; for example, intranasal glucocorticoids are more effective
if administered in the Moffett’s position (head in the inverted position
such as over the edge of the bed with the bridge of the nose perpendicular to the floor). After head trauma, an initial trial of glucocorticoids
may help to reduce local edema and the potential deleterious deposition
of scar tissue around olfactory fila at the level of the cribriform plate.
Treatments are limited for patients with chemosensory loss or primary injury to neural pathways. Nonetheless, spontaneous recovery
can occur. In a follow-up study of 542 patients presenting to our center
with smell loss from a variety of causes, modest improvement occurred
over an average time period of 4 years in about half of the participants.
However, only 11% of the anosmic and 23% of the hyposmic patients
regained normal age-related function. Interestingly, the amount of
dysfunction present at the time of presentation, not etiology, was the
best predictor of prognosis. Other predictors were age and the duration of dysfunction prior to initial testing.
A nonblinded study has reported that patients with hyposmia may
benefit from smelling strong odors (e.g., eucalyptol, citronella, eugenol,
and phyenyl ethyl alcohol) before going to bed and immediately upon
awakening each day over the course of several months. The rationale
for such an approach comes from animal studies demonstrating that
prolonged exposure to odorants can induce increased neural activity
within the olfactory bulb. In an uncontrolled study, α-lipoic acid (400
mg/d), an essential cofactor for many enzyme complexes with possible
antioxidant effects, was reported to be beneficial in mitigating smell
loss following viral infection of the upper respiratory tract; controlled
studies are needed to confirm this observation. This agent has also
been suggested to be useful in some cases of hypogeusia and BMS.
The use of zinc and vitamin A in treating olfactory disturbances is
controversial, and there does not appear to be much benefit beyond
replenishing established deficiencies. However, zinc has been shown to
improve taste function secondary to hepatic deficiencies, and retinoids
(bioactive vitamin A derivatives) are known to play an essential role
in the survival of olfactory neurons. One protocol in which zinc was
infused with chemotherapy treatments suggested a possible protective
effect against developing taste impairment. Diseases of the alimentary
tract can not only influence chemoreceptive function, but also occasionally influence vitamin B12 absorption. This can result in a relative
deficiency of vitamin B12, theoretically contributing to olfactory nerve
disturbance. Vitamin B2 (riboflavin) and magnesium supplements
are reported in the alternative literature to aid in the management
of migraine that, in turn, may be associated with smell dysfunction.
Because vitamin D deficiency is a cofactor of chemotherapy-induced
mucocutaneous toxicity and dysgeusia, adding vitamin D3, 1000–2000
units per day, may benefit some patients with smell and taste complaints during or following chemotherapy.
A number of medications have reportedly been used with success in
ameliorating olfactory symptoms, although strong scientific evidence
for efficacy is generally lacking. A report that theophylline improved
smell function was uncontrolled and failed to account for the fact that
some meaningful improvement occurs without treatment; indeed, the
percentage of responders was about the same (∼50%) as that noted by
others to show spontaneous improvement over a similar time period.
Antiepileptics and some antidepressants (e.g., amitriptyline) have been
used to treat dysosmias and smell distortions, particularly following
head trauma. Ironically, amitriptyline is also frequently on the list
of medications that can ultimately distort smell and taste function,
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