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Given the need for a clinical classification for daily
patient examinations to refer to each type of quan-
titative alteration in the sense of smell, we have
created a topographic classification of such alter-
ations, establishing groups to distinguish among
patients with decreased or total loss of olfaction.
Because the classification is based on the diagno-
sis of the different causes of anosmia, it implicitly
includes etiologic and topographic considerations.
We have established 3 main groups on the basis of
the site of the causal lesion: conduction, sensori-
neural, and mixed anosmias. In addition, within the
sensorineural anosmias, we distinguish between the
epithelial, retroepithelial, and central anosmias.
(Otolaryngol Head Neck Surg 1999;121:820-5.)

Often, little attention is paid to alterations of olfac-
tion, both by the patient and by the medical staff.
Greater refinement and social sophistication are increas-
ingly changing this situation. Olfactory sensations have
become a valued factor in enjoyment of life; the bou-
quet of wine, the aroma of a roast, and the fragrance of
a perfume represent pleasures that are more and more
appreciated. Olfactory problems are finding an increas-
ingly relevant place in human pathology.

The saddest symptom for the anosmic patient is the
inability to distinguish the flavors of food and drink and
therefore to enjoy eating. In fact, the pleasure from food
flavors is an intimate mixture of taste and smell sensa-

tions, but smell predominates. Patients with anosmia
can detect only basic flavors (sweet, salty, acid, and bit-
ter); from this poor differentiation plus tactile sensa-
tions from food consistency, temperature, and texture,
they obtain scant satisfaction from the products they
ingest.

In addition, olfaction plays a fundamental role in
very different processes: in defense mechanisms to
warn of toxic gases or spoiled food, to create digestive
reflexes essential for salivation and gastric juice secre-
tion, and to maintain interesting social, sexual, and
hedonistic factors from the sensations it produces.
Furthermore, when the sense of smell is altered, its fail-
ure leads to fundamental symptoms in the diagnosis of
nasoparanasal and central nervous system diseases.

Quantitatively the problem is not banal. In the 1970s
the National Advisory Neurological and Communi-
cative Disorders and Stroke Council estimated that 2
million North American adults have disorders of taste
and smell. In a more recent revision using sweep
methods by “scratch and nasal inspiration,” investiga-
tors at the National Geographic Society and the Monell
Chemical Senses Center found a permanent loss of
1.23% and a temporary loss of 62.4% in the olfactory
perception of 1.5 million volunteers.1

Individuals who are in optimal health generally pos-
sess an ideal olfactory situation (normosmia), perceiving
smells at thresholds considered normal and distinguish-
ing perfectly the wide range of smells offered by the dif-
ferent volatile substances that can act as odorivectors.2

OBJECTIVE

In our opinion, final classification of olfactory func-
tion disorders exists. Two large groups are accepted by
everyone: quantitative alterations, which are pathologi-
cal situations producing decrease or loss of the sense of
smell; and qualitative alterations, which cause distortion
of the olfactory sensation or ghost olfactory perception.

Normally, alterations (dysosmias) of olfaction mani-
fest as threshold modifications, giving rise to quantita-
tive olfactory alterations, generally hyposmias or anos-
mias but sometimes hyperosmias. These decreases,
losses, or increases in olfactory perception usually
apply to all smells; rarely is the threshold altered for
only 1 specific odor.
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In clinical practice, most patients with olfactory
alterations have severe hyposmia or anosmia. Our goal
is to create a classification of these quantitative olfactory
alterations that will allow medical staff to easily place
into different sections the varied diseases and lesions
producing the symptoms.

METHODS

To draw up the classification of quantitative alterations of
the olfactory function, we have used topographic criteria based
on the analysis of the following 3 sources of information.

Animal Studies

In the Department of Otorhinolaryngology of the Univer-
sity of Valladolid, the structure of the principal olfactory tract
has been studied in different animals. Between 1983 and 1995
a total of 155 animals were used: 29 hamsters (Cricetus aura-
tus), 96 Wistar-Lewis rats, 22 giant albino rabbits, and 8 cats.3

The shape of the epithelium and the lamina propria of the
olfactory mucus, the olfactory bulb structure, the connections
between receptor neurons and bulb mitral cells, and the gen-
eral composition of the principal olfactory tract have been
studied. The results of these investigations were published
partially in different media between 1985 and 1996.4-6 All the
animals used were treated according to the international care
and use principles of laboratory animals.

Patient Analysis

From 1988 to 1995, 163 patients with different diseases or
lesions, all manifesting olfactory alterations, were examined
functionally. There were 89 women and 74 men (age range 7
to 72 years). All individuals were given a complete otorhino-

laryngologic evaluation. Necessary image data and pertinent
reports were obtained from other hospital services, principally
neurosurgery, psychiatry, and neurology. In addition, olfac-
tometry was performed in 35 patients who had received total
laryngectomy; these patients made up a separate group.7

A basic system of subjective olfactometry was used to
establish the threshold level (Fig 1). Although simple, it was
enough to collect the elementary data needed. Air was added
by syringe to a 500-mL glass vessel containing 50 mL of an
odorous solution; the positive pressure then moved the air
with odorous molecules toward an exit. The circuit ended in a
rubber tube with a final bulb adapted to the patient’s nostrils.
In this way, when the exit was opened, a known quantity of air
with odorous molecules was introduced into the nasal fossa.
The patients had previously been instructed to take 3 or 4
short, rapid sniffs when the blast of air arrived because this
directed the stimulus more easily to the olfactory region.
Increasing concentrations were used, and the first perceived
by the subject marked the smell threshold for the substance
used.

The solutions are stable and conserve their concentration
for months, but even so it is a good idea to replace them
monthly. In addition, it is necessary to check the reliability of
the system and the odorous solution frequently; to do so, a
small group of normosmic individuals should be used as con-
trol subjects.

Basis on a Previously Accepted Classification
System

Just as olfactometry has been related to functional auditory
examination to create a system that expresses the intensity of
quantitative olfactory alterations graphically,8 we based our

Fig 1. Basic system of subjective olfactometry was used to establish the threshold level. Air was added
by syringe to a 500-mL glass vessel containing 50 mL of an odorous solution; the positive pressure then
moved the air with odorous molecules toward an exit. The circuit ended in a rubber tube with a final
bulb adapted to the patient’s nostrils. In this way, when the exit was opened, a known quantity of air
with odorous molecules was introduced into the nasal fossa.
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system on the universally accepted topographic classification
of the hypoacusis to classify the anosmias.

RESULTS

From a quantitative point of view, alterations of
olfactory function are classified into hyposmias and
anosmias, according to whether there is a decrease
(more or less intense) or total loss of the sense of smell.
Our topographic classification creates groups to distin-
guish between patients with decreased and those with
total loss of smell. Because it is based on the diagnosis
of the different causes of anosmia, it implicitly contains
causes and topographies.

First, we created 3 large groups based on the site of
the lesion originating the anosmia: conduction, sen-
sorineural, and mixed. We consider conduction anos-
mias to be losses of olfactory capacity caused by
obstruction of nasal aeration that prevent the odorous
molecule from reaching the olfactory epithelial surface.
The olfactory neurosensory epithelium is healthy and

normofunctional, but specific perturbations of the nasal
cavity block the passage of air to the upper reaches,
where the olfactory epithelium is located.

Of the 163 patients studied, 59 (36%) had conduc-
tion anosmia. Of the 59, 31 had nasal polyps, 23 chronic
rhinitis and rhinosinusitis of differing causes, and 5 dif-
ferent neoplasias that caused nasal obstruction without
directly lesioning the olfactory region.

We call sensorineural anosmias olfaction loss caused
by olfactory tract lesions, wherever they are located (Fig
2). Of the 163 patients, 42 (26%) had sensorineural
anosmias. We subdivide these into 3 groups: epithelial
(epitheliopathy), retroepithelial (neuronopathy), and
central anosmias.

Of the 42 patients with sensorineural anosmias, 6
(4% of all patients studied) had undergone olfactory
epithelium alterations; we included these individuals in
the epithelial anosmia group.9,10 The dysfunction is
caused by lesions at the level of the peripheral organ,
with permanent disappearance of the receptor neurons
of the olfactory epithelium. The cases were as follows:
19 patients who had sudden postinfluenzal anosmia, 7
who were chronic (massive) users of topical vasocon-
strictors, 3 who had diabetes, and 2 who were drug
addicts who sniffed cocaine.

In 6 (4% of total patients studied) of 42 patients with
sensorineural anosmias, loss of the sense of smell was
caused by lesions affecting cranial nerve I. These indi-
viduals were included in the retroepithelial anosmia
group.11,12 Three cases were from iatrogenic causes
(combined approaches of the ethmoid and anterior cra-
nial fossa surgery) (Fig 3), 2 from trauma (automobile
accident and sports trauma),13 and 1 from ethmoid
fibrose dysplasia.14

The remaining 5 (3%) patients with sensorineural

Fig 2. We subdivide the sensorineural anosmias into 3
groups: epithelial (epitheliopathy), retroepithelial (neu-
ronopathy), and central anosmias. If the olfactory epithe-
lium is normal (as in this image), we can exclude the pos-
sibility of epithelial anosmia.

Fig 3. Surgery in this adenoid cystic carcinoma gave ori-
gin to retroepithelial anosmia.
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anosmia had central anosmia. Three had Parkinson’s dis-
ease, 1 had Alzheimer’s disease, and 1 had severe frontal
trauma with loss of encephalic mass, which evolved with
behavior problems and psychosocial alterations.

We consider mixed anosmias to be those in which
the deficit is caused by a disturbance affecting various
olfactory structures simultaneously. We examined a
group of 28 individuals (17% of the total patients stud-
ied), which we included in this subgroup. The cause
was trauma in 9 cases, tumor in 8, anterior cranial fossa
surgery in 5, various intoxications in 3, and congenital
malformation in 3 (1 glioma and 2 meningoencephalo-
celes)15 (Fig 4).

With the classification system we propose, we were
able to classify 129 (79%) patients of the total 163
examined. The cause of anosmia and the site of the
lesion producing it were unknown in 34 (21%) patients.
Under these circumstances our topographic classifica-
tion cannot be used, so we included these patients in a
group that we call idiopathic anosmias.

DISCUSSION

The need for a clinical classification to refer to each
type of quantitative olfactory alteration in daily exami-
nations is clear. We therefore consider it unnecessary to
discuss the idea. What is open to debate is whether such
a system should be based on topographic criteria refer-
ring to the site of the olfactory tract lesion (similar to
that of auditory loss classifications) or whether a better
possibility exists. We cannot think of a better, simpler
form than the topographic criteria.

To be able to classify a patient within a specific
group, it is necessary to know above all if the patient is
truly anosmic. A basic system of subjective olfactometry
to establish the threshold level is sufficient. Test relia-
bility ranges, with respect to precise thresholds or fine
qualitative olfaction, are much lower than ranges from
other neurosensorial examinations.16 For our needs, it is
enough to know whether the patient has a sense of
smell, and this is easily possible with simple tests.

A more sophisticated examination method could be
considered, but in principle we do not think it is neces-
sary. The T&T olfactometer, revised and used systemat-
ically by Japanese specialists, is based on thresholds for
5 different odors. The results are displayed on a graph
on the basis of liminal tonal audiometry8: odor types are
plotted on the abscissa, and the concentration at which
each is perceived is shown on the ordinate.

To apply our classification, it is only necessary to
evaluate 1 odor because, when there is loss or decrease
in olfaction for 1 odor, it is generally the same for all
odors. Threshold alteration for a single specific odor is
very rare.1 On the other hand, objective olfactometry

methods—evoked potential register17 and other elec-
troencephalographic methods18—are not yet sufficiently
standardized for systematic clinical use.

In practice, once individuals have identified them-
selves as anosmic and this has been checked with basic
threshold olfactometry, we know whether they have an
important deficit in olfaction.

It is usually more difficult to establish the cause of
anosmia. This is sometimes evident, such as when the
patient relates that the sense of smell disappeared dur-
ing a case of influenza, after surgery of the anterior
fossa, as a consequence of cranioencephalic trauma, or
after the onset of Parkinson’s disease. It is also easy to
recognize the cause when polyposis, inverted papilloma
that obstructs the nasal fossae bilaterally, or any other
pathology related to olfactory disturbances appears dur-
ing conventional clinical examination.

With respect to the usefulness of CT and, above all,
MRI, it is unquestionable that the images obtained with
these methods are of great help when the cause of anos-
mia is a tumor, a congenital anomaly,19 a trauma, or any
disease in which the images help delimit and follow tis-
sue damage. However, when patients with such lesions
have anosmia, the cause-and-effect relationship can be
established with certainty, and the images serve only to
confirm the clinical criteria.

Some doubts may arise as to whether anosmia is of

Fig 4. Patient with a meningoencephalocele and mixed
anosmia.
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conduction or mixed with additional epithelial affecta-
tion, or whether a sensorineural anosmia is from epithe-
liopathy or central. In these cases the decision to include
the case in one group or another is based on the most
logical possibility. The doubt can be resolved by olfac-
tory epithelium biopsy, but biopsy to study the anatomi-
copathologic substrate of olfactory alterations is not a
routine procedure.

Yamagishi et al20 have performed immunohistochem-
ical studies in patients with anosmia produced by differ-
ent causes: choanal atresia, chronic sinusitis, chronic and
acute rhinitis, and cranial trauma. These constitute pat-
terns that allow specialists to establish the degree of
degeneration of the pathologic olfactory mucus. Further-
more, these data are not only of diagnostic value but also
of prognostic value as to the functional future of the
epithelium. With current endoscopies, the technique is
not difficult, the risk is slight, and if these data are used,
the possibility of classification error is less.

One point of discussion is the statistical reliability of
the percentage distribution of cases between different
types of anosmia. Because olfactometry is not routine in
otorhinolaryngologic services, it is applied specifically
to patients who we think may be of interest. Olfacto-
metry is frankly exceptional in internal medicine, neu-
rology, and neurosurgery. For these reasons the statisti-
cal results may be exposed to a distorting factor from
the nonrandom case selection.

In otorhinolaryngologic diseases anosmia, when pre-
sent, is detected from the case history. The data are
therefore easily incorporated into the retrospective or
prospective study in process. Anosmia produced by
nonotorhinolaryngologic causes (cranial trauma, intox-
ication, degenerative central nervous system disease) is
not generally of great importance to the specialists who
treat the patient; the other specialists do not normally
ask for the collaboration of the otorhinolaryngologist.
Thus, if the corresponding hospital services are not vis-
ited to look for cases, patients with this disorder are not
included; however, if cases at risk of having anosmia
are sought, the final percentage results are distorted.

Congenital anosmia has been studied thoroughly by
Jafek et al,21 whereas we have only 3 cases well char-
acterized by olfactometry. Two were 7- and 9-year-old
children with a clear cause for their congenital anosmia
because they had meningoencephaloceles.15 Our other
case was a patient who had never had olfactory sensa-
tion but still maintained normal taste perception to basic
stimuli. In this individual’s case history, there was no
pathology related to the anosmia and the otorhinolaryn-
gologic examination was normal. We therefore consider
this to be a congenital, idiopathic anosmia.

CONCLUSIONS

• We consider a consensus for clinical classification
of anosmias essential.

• We propose an original system we have created.
• We classify the anosmias as conduction, senso-

rineural, and mixed.
• We classify the sensorineural anosmias into the

following subgroups: epithelial, retroepithelial,
and central.

• We found that 21% of idiopathic anosmias could
not be classified.

• We believe that the otorhinolaryngologist must
have basic knowledge of the olfactory tract to
understand disorders of the sense of smell and
their classification.
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