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Applied anatomy and
physiology of the nose and
paranasal sinuses

Introduction

Breathing through the nose is vital for most animal species
and in the early life of humans. The nose has a more
complex role than just a simple tube-like airway: the
anatomy of the nose is quite particular and its different
functions are highly specific. Its close anatomical and
functional relationships with the inferior airways urge the
nose to develop a complete system of defense and air
conditioning. It is possible not to breathe through the nose
but the consequences of this are multiple, especially with

regard to the protection of the lower respiratory tract.

Anatomy
Face

The face is made up of several bones. These osseous
structures are necessary to sustain different intracranial
and extracranial organs such as the brain, the eyes and the
pituitary gland. They anchor all the facial muscles.

importance of the facial structures

The rigidity of the bones and cartilages, and the strong
connections with the mucosa avoid the collapse of the
mucosa during inspiration. The particular organization of
the bony and cartilaginous structures in the nasal cavities
ensure close contact and an important surface arca to the
inspired air. These structures also play a role in voice
resonance. The close relationship between nasal functions
and skull base development has been confirmed by studies
in rats, showing that nasal obstruction is able to cause
anatomical changes of the maxilla, the skull base and the

mandibula with abnormal skeletal growth {1).



External nose

The bony roof of the anterior part of the nasal cavity consists
of the nasal bones and the ascending process of the maxillary
bones. The covering is completed by the upper and lower
lateral cartilages. The bony-cartilaginous roof is covered by
muscles. Individual and racial variations in the external
nose are numerous. Ohki, in 1991, showed that the
dimensions of the nostrils were statistically different in
healthy Caucasian, Oriental or black adults. The width of
the nose was 34.0 mm in Caucasian, 38.7 mm in Oriental
and 42.5 mm in black persons (P <o.05 (2).

Importance of the external nose

The bony roof of the anterior part of the nasal cavities is
essential to protect the fragile mucosa inside the nose, but
its main function remains esthetic. The upper lateral, alar
cartilages and fibrous tissue complete the covering of the
anterior part of the nasal cavities and control the entrance of
air into the respiratory tract. Examination of the alar
anatomy and the alar base is indispensable in the explora-
tion of nasal obstruction (3}. Their ability to deform can
create sufficient resistance against the transmural pressure
of inspiration (4, §), and can modify the cross-section of the
vestibule and regulate the airflow before entering into the
nasal cavity. The dilator naris muscle, the nasalis muscle
and the apicis nasi muscle are strongly related to respiration,
contributing to the prevention of collapse of the nasal valve
(6). An external nasal dilator, by increasing the nasal valve
area, decreases total airway resistance and can improve
exercise performance (7). Cosmetic septorhinoplasty can
alter nmasal patency {8). In regulating the intensity and
direction of the airflow, the external nose improves
olfaction. Finally, the elastic characteristics, especially of
the procerus muscle and levator labii superior alaeque nasi

muscle, participate in facial expressions.
Nasal cavities

The anterior part of the nasal cavity opens anteriorly in the
nostril while the nose communicates posteriorly with the
rhinopharynx. Usually, authors divide the nasal cavity into
three parts: the nasal vestibule, the olfactory region and the
respiratory region. The junction of the vestibule with the
nasal cavity is called the internal nasal valve. It is situated
between the caudal end of the upper alar cartilage laterally,
and the septum medially. Its apical angle has an angulation
of less than 15°. It is the narrowest site of the nasal cavity,
only 0.3 cm” on each side {9, 10).
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Excluding the olfactory region, which consists of the
upper part of the nasal cavity and the superior turbinates, the
remainder of the nasal cavity constitutes the respiratory
region. The total surface area of both nasal cavities reaches
about 150 cm” and the total volume about 15 ml. However,
here also some racial and pathological considerations have

to be taken into account (11, 12).

Nasal septum

The septum divides the nasal cavity into two halves.
Depending on the expansion of the perpendicular plate
and the vomer, i.e. the bony parts of the septum, the
cartilaginous septum reaches adult dimensions at the age of
2 years {13). The bony part of the septum consists of the
perpendicular plate of the ethmoid bone and the vomer
while the cartilaginous part is formed by the quadrilateral
cartilage. The anterior part defines the columella and the
postero-superior angle has contact with the sphenoid bone.
The nasal septum lays in the crista nasalis of the bony
palate.

Turbinates

The lateral nasal wall supports the three turbinates (inferior,
middle, superior and sometimes there is even a supreme)
that divide this lateral wall into three meatus (inferior,
middle, superior). Before 9 weeks of gestation, three soft-
tissue elevations (the preturbinates) can be identified within
the nasal cavity; they are orientated both in size and position
in a similar way to the inferior, middle and superior
turbinates in the adult {14). The turbinates contain cartilage
at 9 weeks of gestation. The inferior turbinate ossification
appears to precede that of the middle turbinate {17 weeks vs
19 weeks of gestation) {15}. The head of the inferior turbinate
interferes directly with the entering airflow and its tail, in
case of hypertrophy, can significantly reduce the choanal
size. The middle turbinate covers the ostium of the major
sinuses medially, while the supreme turbinate is not always

present.
Paranasal sinuses (Fig. 1)

The paranasal sinuses are air-containing cavities in the
facial bones and are connected to the nasal cavity. The
maxillary sinus is the most important in size: its global
volume can reach 15 ml. Asymmetries between the two
sides and interindividual variations are frequent. Its ostium
is placed at the upper part of the cavity, and opens into the
middle meatus. The superior part of the maxillary sinus

supports the orbit and the posterior part is also the anterior
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wall of the pterygopalatine fossa containing the maxillary
artery, the sphenopalatine ganglion and branches of the
trigeminal nerve and the autonomic system. The variations
in form and size of the frontal sinus are numerous but
usually the volume reaches 7 ml. In 3—5% of individuals the
frontal sinus is completely absent in one or both sides. Its
posterior wall is the anterior wall of the anterior cranial
fossa and its floor covers the orbit. The ethmoid sinuses
contain six to 10 cells subdivided into anterior and posterior
cells; their ostia drain, respectively, into the middle and the
superior meatus. They are localized at the medial part of the
orbit and the inferior part of the skull base. The sphenoid
sinus is placed at the junction of the anterior and the middle
cerebral fossae. Here, also, interindividual variations are
often noted. Sometimes, it may be completely absent. Its
ostium lays in the superior meatus. It is surrounded by the
pituitary gland, the optic nerves, the internal carotid arteries
and the cavernous sinuses.

importance of the paranasal sinuses

The nasal cavities and sinuses in the child differ from the
adult in size and in proportion (16). The intrinsic functions
of the paranasal sinuses are controversial. None of them has
been proven. They may assure harmony in facial growth and
make the skull lighter (17, 18). The sinuses can be a
protector of the brain. Other hypotheses seem less valid: the
paranasal sinuses probably do not contribute to efficient air
conditioning by increase of the contact between mucosa and
inspired air, nor to speech resonance (19}, nor to smell

perception [20).
Histology

The epithelial lining is a physical barrier to inhaled foreign
materials. It entraps and clears foreign material through
coordinated events of mucus secretion and ciliary activity. It
participates in immune responses to inhaled antigens and it
conditions inhaled air for the maintenance of optimal

physiological conditions (21-23}.
Embryology

Maturation of the epithelial lining on the septum and the
lateral wall precedes that of the adjacent paranasal sinuses.
Before the ninth week of gestation, the nasal cavity is lined
by undifferentiated cells (24). The pseudostratified ciliated
epithelium appears at 9 weeks of gestation, while the
process of differentiation continues throughout the next 14

weeks. The lamina propria of the nasal mucosa becomes
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increasingly vascularized from the ninth week of gestation.
The glandular acini and the goblet cells start to develop
around the eleventh week (25). The process of this
progressive differentiation is completed at the twenty-
fourth week.

Epithelium

The nasal epithelium lies on a basement membrane and a
lamina propria. Different types of epithelium can be found

in the nasal cavity:

1} A pseudostratified columnar epithelium (respiratory
epithelium), which is composed of four major types of
cells: ciliated (columnar] cells, nonciliated (columnar)
cells, goblet cells and basal cells. This epithelium is
found in the posterior two-thirds of the nasal cavity.

2] A squamous and transitional epithelium (stratified

epithelium containing cuboidal cells with microvilli) is

found in the first third of the nasal cavity (26).

The epithelium of the paranasal sinuses is of the simple

[¥8)

ciliated columnar type with a few goblet cells and glands.

Epithelial cells

The epithelial cells protect the upper and lower airways
directly by mucociliary clearance. The epithelial layer of
nasal mucosa is composed of four types of cells: ciliated
columnar cells and nonciliated columnar cells, goblet cells
and basal cells. Eighty per cent of the cell population are
ciliated cells. The ratio of columnar to goblet cells is about
5:1.

The apical part of the ciliated cells is covered by cilia
originating from basal bodies that also serve to anchor them
to the cell. The cytoplasm contains many mitochondria.
They are necessary for the energy supply of the ciliary
beating. The cilia in the human nose are 0.3 um in diameter,
7-10 pum long; there are about 100 per cell (27). A cilium is
composed of a ring of nine doublet microtubules that
surround two single central microtubules. Each pair of
microtubules has two subfibers, A and B. Dynein arms
project from subfiber A toward the next microtubule
subfiber B (28, 29}. Cilia beat with a frequency of 1000
strokes per minute. The beat of a cilium consists of a rapid
forward beat (effective stroke} and a slow return beat

{recovery beat) (30).

Goblet or mucus-secreting cells
Goblet or mucus-secreting cells produce an acidic mucin.

The production of the correct amount and the viscoelasti-
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Figure 1. Anatomy of the nasal and paranasal cavities (frontal section). 1, Nasal septum; 2, crista galli; 3, orbit; 4, lamina papyracea; 5, middle

turbinate; 6, inferior turbinate; 7, middle meatus; 8, inferior meatus; 9, maxillary sinus; 10, ethmoid sinus.

city of mucus are important in the maintenance of
mucociliary clearance.

Basal cells

Basal cells are the progenitors of the specialized cells which
populate the luminal border. Classically, they lay on the
basement membrane but, on histological slides, they can
give the impression of laying higher, between the other
epithelial cells.

Importance of the mucociliary function

The mean velocity of the mucus flow and particle transport
in a normal nose is about 5 mm/min, ranging from o to more
than 20 mm/min {31). Different factors can affect the ciliary
function of the epithelial cells. Congenital abnormalities
in the structural constitution or function of the cilia
(Kartagener’s triad, primary ciliary dyskinesia) are better
known nowadays, but also other conditions can interfere
easily with normal ciliary activity. According to Proetz, in
1956, dryness affects ciliar activity significantly. At 50%
relative humidity of inspired air, ciliary action stops after
8-10 min and at 30% relative humidity of inspired air, it
stops after 3~5 min {32). Regarding the temperature, ciliary
activity ceases at between 7 and 12°C. Other factors such as

locally applied drugs (33, 34), inhaled gases (35), environ-
mental exposure to large amounts of wood dust and
chromium vapors, tobacco smoke or infection (33, 36) can
severely impair the ciliary function.

Epithelial cell junctions

Surface epithelial cells are in contact with each other by
three types of junction: adhering junctions, tight junctions
and gap junctions.

Adhering junctions include the zonula adherents, macula
adherents and hemidesmosomes, which join cells to their.
basal lamina.

Tight junctions form a belt around the apicolateral borders
of the epithelial cells and act to form a selectively permeable
resistive barrier to the paracellular movement of ions,
macromolecules and water.

Gap (“nexus”) junctions allow cells to communicate

directly; for example in the coordination of ciliary beat.

Importance of the epithelial junctions

The epithelium controls the movement of water by
regulating the translocation of ions, in particular the
absorption of sodium and secretion of chloride (37). The
movement of water and serum proteins through the mucosa
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to the lumen {(down the hydrostatic pressure gradient) is
dependent on endothelial integrity and on the permeability
of the epithelial reticular basement membrane to these
molecules and on the epithelial tight junctions (zonula
occludens) which serve as selective resistive barriers to the
paracellular movement of water, ions and macromolecules.

Basement membrane

The membrane is permeable not only to fluids but also to
particulate matter that penetrates the mucociliary blanket
{38). It would be more accurate to describe the membrane as
semipermeable. The basement membrane is penetrated by
capillaries. Fluids can pass through these capillaries directly
onto the mucosal surface without passing through the
membrane. There is a fundamental difference between the
basement membrane in the nose and basement membranes

found elsewhere, due to difference in permeability.
Lamina propria (Fig. 2)

The lamina propria contains not only all the glandular,
nervous and vascular structures but also organizes the

exchanges between the epithelium and the organism.

Glands

They are abundant on the septum and on the floor of the
nasal cavities. The lamina propria contain two layers of
glands: the superficial layer is situated just under the
epithelium, and the deep layer under the vascular layer.
The glandular components of the lamina propria consist of
serous, mucous or mixed glands, all connected with the
epithelium by an excretory canal. The glandular acini are
surrounded by myoepithelial cells, favoring the excretion of
mucus. The mucus contains 95% of water, 3% of organic
elements and 2% of mineral elements. The daily secretion
quantity is about 0.3 ml/kg/day (39). The main organic
element is mucin, a glycopeptide secreted by the goblet
cells. As for tears, the electrolytical composition of the
mucus is hyperosmotic compared to plasma. Albumin is the
most prominent protein in the nasal mucus. In addition
secretory IgA, lactoferrin, lyzozyme and kallikrein are
synthesized in the cells of the respiratory tract and can be
found in the secretion. Interestingly, there seems to exist a
circadian modification in the production of sIigA with higher
values during the night than during the day (40).
Epithelial-derived secretions include glycosaminoglycans,
antioxidants and antibacterial substances (41). Other pro-
teins with enzymatic properties have been detected, such as

lactic dehydrogenase, several proteolytic enzymes and

18 | Allergy 54, [ 14-25

protease inhibitors. Amino acids participate in mucus
formation with a concentration between 0.4 and 1.3 pm/
ml {42).

Nasal secretions are a mixture of plasma exudate, mucus
from goblet cells and seromucous material from the
seromucous glands. Expelled epithelial cells and immuno-
competent cells can be seen in normal nasal secretions.

Immunocompetent cells in the epithelium

In addition to the structural cells of the surface, there are
cells which migrate or “home” into the epithelium. These
cells normally include mast cells and intra-epithelial
lymphocytes {43). A major function of these lymphocytes
is to recognize ‘‘nonself’” and to bring about, directly or
indirectly, the removal of such antigenic particles from the
body. They may be either T or B cells. T-cell surface markers
include CD3, CD4 (helper), and particularly CD8 (suppres-
sor/cytotoxic) (44). Intra-epithelial lymphocytes recognize
antigens as such only when they are expressed on the surface
of antigen-presenting cells (APC] bound to the surface
molecules encoded by genes of the major histocompatibility
complex {MHC) (44]. Mast cells form up to 2% of surface
epithelial cells and may share some, but not all, of the
morphologic and functional characteristics of the sube-
pithelial mast cells and release a variety of preformed and
granule-derived mediators of inflammation, some of which
affect epithelial tight-junction permeability (45}.

Immunocompetent cells in the lamina propria

The depth of the lymphoid layer varies from one region to
another; it is particularly important in the middle turbinate.
Lymphocytes and plasma cells are the most represented.
Histiocytes and macrophages can also be seen. Finally,
neutrophils are not frequently found in normal conditions.
B-cells of relatively immature memory clones with a
potential for J-chain expression are stimulated initially in
mucosa-associated lymphoid tissue (MALT) and migrate
thereafter through lymph and blood to glandular sites, where
they are subjected to terminal differentiation and become Ig-
producing lymphocytes (46).

importance of the secretory and immune functions

Mucus and secretions form a fragmented or continuous
mucinous sheet, which acts as a nonspecific barrier to
entrap antigenic and potentially noxious particles before
they can enter the lower airways. In addition, peroxidases
and interferon may act nonspecifically to maintain the
sterility of the lower respiratory tract (47]). Deficiency in
local sIgA production or other local enzymatic factors can



Figure 2. Histology of the nasal mucosa: the lamina propria.

influence directly the efficacy of immunological protection
of the mucus. Finally, the viscosity of the mucus has an
important impact on mucociliary clearance. If the mucus is
too fluid, transport against gravity is impossible. If the
mucus is too viscid, as in cystic fibrosis, its evacuation
becomes difficult and infections can occur more easily in the

mucus plugs.

Vascularization and innervation

>Burnham found, in 1935, that the arterial supply to the
inferior and the middle turbinate comes from the spheno-
palatine artery (48). Anteriorly, the blood supply comes from
the anterior ethmoidal artery. The veins accompany the
arteries.

The vasculature of the nose consists of at least four groups
of blood vessels: precapillary resistance vessels, capillaries,
veins and venous erectile tissue, and arteriovenous anasto-
moses (49, 50).

The subepithelial and periglandular capillaries are served
by a network of arterioles. The various veins drain into large
venous sinusoids which make up the venous erectile tissue
of the mucosa {51). They form the major component of the
mucosa on a volume basis. They are particularly well
developed at the anterior part of the inferior turbinate and
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on the nasal septum. Its filling determines the state of
congestion and thus nasal resistance to airflow.

Blood flow through the nasal blood vessels is controlled by
autonomic innervation of the nasal mucosa (52). Nasal blood
vessels receive dense sympathetic innervation and stimula-
tion of the sympathetic nerves to the nose causes reduction
in nasal blood flow and a pronounced decongestion of nasal
venous erectile tissue (53, 54). There is a continuous resting
sympathetic tone to the nasal blood vessels and interruption
of this activity by nerve section or local anesthesia of the
stellate ganglion causes swelling of the venous erectile
tissue and nasal congestion (55, 56). This sympathetic tonus
to the nasal venous erectile tissue is normally asymmetrical
and exhibits cyclic reciprocal activity, which causes a
regular nasal cycle of changes in resistance to airflow (57-
59).

The parasympathetic fibers to the nose relay in the
sphenopalatine ganglion before distribution to the nasal
glands and blood vessels. Both acetylcholine and vasoactive
intestinal polypeptide (VIP) are involved as neurotransmit-
ters with acetylcholine initiating mainly secretion and VIP
mainly vasodilation {60).

Trigeminal sensory innervation of the nose is also
involved in the initiation of vasodilatation by means of an
axon reflex. Antidromic stimulation of this pathway has

been shown to cause vasodilation and substance P has
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been implicated as being released from sensory nerve

endings (61).

importance of these structures

The metabolic demands on the nasal mucosa are immense
and a variable and adequate local control of the blood flow is
crucial {62, 63). In vasomotor and allergic rhinitis, the major
pathophysiological changes are congestion of the veins and
increase of the permeability of the capillaries. Edema is less
important in the swelling process than vasodilation.

Physiology

Even if anatomical and histological structures can have
specific functions by themselves they can, when they
cooperate, improve the quality of the defense systems for
the lower airways. They control the airway size, filtration,

air conditioning and smell.
Respiratory function of the nose

Phylogenetically and embryologically, the nose is an
essential respiratory organ. Nasal patency can be measured
by different exploration methods, which can provide us with
much information about nasal physiology (64, 65) {Fig. 3).

Airflow (Fig. 4) (2)

Inspired air penetrates into the nostrils with a 60° angula-
tion and splits into different flows following the different
meatus and the space under the turbinates. Following
Masing {9}, only turbulent airflow enters the ostia. The
speed at the entrance of the nasal cavity is between 2 and 3
m/s. At the posterior part of the vestibule — the internal
nasal valve - airflow becomes more horizontal. Because this
is the narrowest part of the nose, the speed is high and
reaches 12-18 m/s. In the region of the turbinates, the speed
diminishes to 2~3 m/s (66) (Fig. 5). The total airflow through
the nose, normally around 382+s50cm?/s in adults,
increases with age during childhood (67-69). During snif-
fing, the airflow is deviated in the direction of the superior
turbinate and the olfactory epithelium.

Resistance

Nasal airway resistance accounts for 40% of total airway
resistance. Different parameters influence nasal resistance:
the direction of the nostrils and nares, the shape and size of
the nasal cavities, in which the turbinates play an important

role, and flow velocity. The most sensitive parameter to
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change is the size of the nasal cavities. The size of the
turbinate mucosa can be modified by several factors:
exercise, emotions, vasomotor response to hormones,

environment, pharmacotherapy, etc. {70).

Nasal cycle (Fig. 4) (1)

Another factor affecting the turgescence of the turbinates is
the nasal cycle. The description of cyclic changes was
described for the first time by Kayser in 1895. He used the
term “nasal cycle” for the congestion and decongestion
cycle of the cavernous tissue of the nasal turbinates that
occurs over a period of 4 h. It was only in 1967 that
Guillerm, using rhinomanometry, found that the total nasal
resistance remains constant in spite of the continuous
diameter changes in left and right nasal cavities (71). This
finding can be seen in about 80% of the population (72).
With the passive anterior rhinomanometry technique, it was
shown that children aged 3-6 years did not have an
alternating nasal cycle {73). It seems to be more active
during adolescence and decreases in adulthood (74). The
cycle is not influenced by anesthetizing the nose or the
larynx, and by mouth breathing, but is absent after
laryngectomy {75). The nasal cycle seems to depends upon
a central regulator [76), even if it was thought to be
maintained by peripheral autonomic centers, and the
sphenopalatine and stellate ganglia with interconnections
between them both (77).

Filtering function of the nose

Inspired air contains a high concentration of particulate
matter, which could be aggressive for the fragile structures
and slow clearance of the alveoli. To avoid penetration of
particles into the lower airways, they are trapped in the
mucus film covering the nasal epithelium and transported to
the oropharynx, from where they can be swallowed. Proetz
has shown, in 1953, that the major role of an anatomically
and functionally normal nose is the filtering function (30).
The efficacy of the nose filter also depends on the diameter
of the particles. During normal breathing, only a few
particles greater than 10 pm can enter the lower respiratory
tract after the nasal filtration. Irritants around 1 um of
diameter are normally less trapped in the nasal mucous
blanket (10, 78, 79). In some environmental and professional
conditions, in the presence of large amounts of airborne

particles, nasal respiration is particularly important.
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Figure 3. Functions of the nose.

importance of the filtering function

In the case of oral breathing or tracheostomy, filtration is
poorer than in normal nasal breathing. Reduced wall contact
by partial or complete blockage of the airflow diminishes
contact with the mucus gel-layer and some of the particles
can reach the inferior airways more easily. Atrophic rhinitis,
septoplasty or radical turbinectomy transforming the nasal
vault into a tube-like cavity can have the same effect (80).
Pharyngeal, laryngeal or tracheo-bronchial complaints are

more often encountered in these situations.

Air conditioning function of the nose

The role of the nose is extremely important in air
conditioning (heating and humidification} of inspired air.
Ingelstedt, in 1956, analysed the changes in temperature and
relative humidity of the air and proved the efficacy of the
nose in conditioning inspired air. At room temperature
{23°C) and 40% relative humidity, in normal breathing
conditions, inhaled air was heated to 30°C and humidified at
98% relative humidity, as could be measured in the
pharynx. After 10 min in cold air (—4°C-0°C), the air was
conditioned to 31°C and 98% relative humidity. Mouth
breathing is less effective.

Importance of the air conditioning function

Unconditioned inspired air alters the respiratory epithelium.
Cessation of nasal breathing produces changes in the
epithelium. The respiratory tracheal mucosa in the first
5 cm of a patient with a tracheostomy and the surface of a
nasal palyp exposed to the impact of inspiratory air are
changed into squamous epithelium (81, 82). Crusting and
infections are two important complications of a deficiency
in air conditioning. Increasing ventilation required in
exercise or extreme atmospherical conditions can induce
deeper penetration of particles and incomplete air condi-
tioning. Essential in assuring this delicate function of air
conditioning are the quantity of the seromucous glands, of
goblet cells, the beating quality of the cilia and the
microvilli, the ability to change the nasal internal diameter,
the efficacy of the vascular network in the lamina propria,
the contribution of watery secretion, and the surface contact
between inspired air and mucosa.

Olfaction

Olfactory placodes are apparent at the fourth week of
embryonic development. The olfactory epithelium covers
the superior turbinate and the adjacent septum. Its aspect is
yellowish because of the phospholipid pigments that it
contains. The pseudostratified epithelium contains olfac-
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Nasal airway

A INSPIRATION EXPIRATION

Figure 4. Respiratory function of the nose. 1, Nasal airways resistance; 2, inspiratory and expiratory airflow: A) slower flow, normal breathing, B) rapid

flow, sniffing.

" tory cells, supporting cells, basal cells and Bowman’s glands. formation of the brain stem for odor-alerting reponse, to the
The olfactory receptor cells are bipolar neurons acting as hippocampus, thalamus and hypothalamus and to the
peripheral receptors and first-order ganglia. Connections of  frontal lobe.

the olfactory system go to the limbic system, the reticular
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Figure 5. Respiratory function of the nose. 1. Resistive areas in the nasal cavities; 2, coronal section of the nasal and paranasal cavities: A) nasal valve,

B} head of the inferior turbinate.
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Importance of the olfactory function

The numerous interconnections between the primary
olfactory centers and other central structures underline
the implications of smell in several physiologic functions,
such as reproduction, feeding and visceral reactions. Smell
can also protect the lower airways in recognizing several
irritants and inducing conscious or nonconscious responses
of defense (83). Anosmia is a frequent complaint in ENT
practice, but a distinction must be made between ‘‘con-
ductive’”” anosmia, where an anatomic obstruction keeps the
inspired air from reaching the olfactory epithelium, and
““perceptive’” anosmia due to a dysfunction in the reception
or the transmission of the olfactory information. The most
common cause of conductive anosmia is the common cold,
followed by nasal polyposis. Long-lasting or permanent
anosmia can be seen in viral infections, intoxication with
airborne agents, e.g. fumes, trauma of the skull base or after
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Conclusions

Anatomical and histological characteristics of the nasal and
paranasal cavities can have specific implications in the
defense system which protects the lower airways. When
these structures act together, not only is the efficacy of each
increased but new defense systems become apparent. The
interaction between all these processes is particularly
important, and any modification in the system can induce
a cascade of disorders and affect directly the protective
properties of the nose. It is possible to live without a nose
but the clinical implications are very obvious in patients
with poor nasal function. No other organ can assume all the
complex functions so well and protect the lower respiratory
tract so effectively.

ethmoid sinus surgery.
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