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Course Objective

The purpose of this course is to provide clinicians with
a better understanding of the cellular components of
the oral hard and soft tissues, supplying a scientific basis
upon which clinical decisions for dental treatment can
be made.

Learning Objectives
Upon completion of this course, you should be able to:
1. Outline the basic components of the enamel,
dentine, and pulp.
2. Review the histology of the constituents of
the periodontium.

3. Identify the varying divisions and functions
of the oral mucosa.

4. Differentiate between the histology and salivary
composition of the major and minor salivary
glands.

5. Describe the manner by which disease and
radiation therapy affect salivary glands.
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INTRODUCTION

General dentists and dental specialists, dental
hygienists, and dental assistants all treat patients
with dental caries, periodontal disease, edentulism,
odontogenic infections, and oral and maxillofacial
trauma. The unique oral environment is comprised
of vastly different hard and soft tissues, with each
component an essential link to appropriate oral
and systemic health. The cellular constitution or
histology of these structures is the basis from which
the morphology originates and from which all physi-
ologic actions commence. Form and function are
inseparable.

This course will discuss the basic histologic com-
ponents of the teeth, oral mucosa, salivary glands,
and periodontium. The manner in which these
structures are affected by varied oral pathologic
processes, systemic diseases, and medications will be
highlighted as related to their histologic origins and
macroscopic appearance. The relationship between
the normal histologic manifestations of these struc-
tures and their responses to inflammation, diseases,
infection, and dental treatment will be outlined. An
appreciation for the complexity of these tissues and
their interrelationships with each other will instill
dental clinicians with a renewed sense of respect for
the teeth, bone, mucosa, and gingival tissues upon
which they perform treatment on a daily basis.

TEETH

In the wild, most animals require their teeth for
survival. Humans will suffer a decreased quality of
life if natural teeth are not replaced by dentures,
but edentulism alone is not a terminal condition.
Beyond occlusion, teeth are critical to appropriate
facial form and cosmetics, phonation and speech,
and social acceptance. While some animals (e.g.,
sharks) regenerate new teeth to replace worn or
fractured teeth, humans receive one set of decidu-
ous (baby) teeth and one set of permanent teeth.
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(Rarely, supernumerary teeth may occur.) Teeth that
are lost to caries, periodontal disease, or trauma
can only be replaced by prosthetic means. Teeth
are considered a triumph of engineering, as years of
occlusion and masticatory forces, an oral environ-
ment that teams with complex microbial organisms,
and parafunctional habits all contribute to challenge
the integrity of teeth. This section will discuss the
basic components of teeth, their response to com-
mon pathologic processes, and unique aspects of
their clinical relevance.

ENAMEL

Enamel is the external layer of the tooth and is
composed of 96% mineral deposits, with water and
organic substances completing the remaining matrix
[1]. It surpasses bone as the hardest and most min-
eralized substance in the body. A crystallized form
of calcium phosphate known as hydroxylapatite is
the main mineral component of enamel [2]. This
compound accounts for the strength of enamel
but also for its brittleness. Unlike the underlying
dentin, enamel is without collagen. Enamel can
exceed a thickness of 2 millimeters on the cusps of
posterior teeth, but it exists as a thin veneer at the
dentinoenamel junction.

Density and hardness are also highest where the
enamel is thickest, such as the cusps of molars and
the incisal edges of anterior teeth. These physical
properties allow attrition to progress gradually on
the surfaces of teeth that are subject to the repeti-
tious forces of occlusion and mastication. Surface
enamel is harder, denser, and less porous then the
underlying layers of enamel. Enamel has a low ten-
sile strength, which accounts for its brittle nature.
However, its high modulus of elasticity, combined
with support from the underlying dentin, decrease
the incidence of enamel fracture [3].
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Ameloblasts are the cells from which enamel is
formed. The primary organizational units of enamel
are the enamel rods (prisms) and interrod enamel
(interprismatic substance). Enamel prisms originate
at the dentinoenamel junction and extend to the
surface of the enamel. Each enamel rod is approxi-
mately 5-6 micrometers in diameter and is as long
as the enamel is thick [4]. Enamel is without a neural
or vascular supply; therefore, teeth fractures strictly
limited to enamel are painless and bloodless.

Although enamel is the hardest substance in the
body, its lifelong exposure to the oral environment
presents numerous challenges to its integrity and
maintenance. When enamel is lost, there is no
capacity for the production of new enamel. The
loss of enamel through tooth-to-tooth contact is
known as attrition. This is a gradual process that
occurs throughout life but can be accelerated when
parafunctional habits such as bruxing or clenching
occur. The functional aspects of the teeth, such as
the incisal edges of anterior teeth and the occlusal
surfaces of posterior teeth, are most frequently
involved, although the interproximal surfaces of
teeth may also be affected. This loss of enamel can
dull the incisal edges and flatten the occlusal surfaces
of teeth, causing a decrease in the vertical dimension
of occlusion and decreasing the penetrating ability of
the involved surfaces during mastication. Sensitivity
usually does not occur until the enamel has worn
away to the point of exposing the underlying dentin.
The loss of enamel supporting dental restorations
can undermine their support and cause the loss of
the restoration.

Abrasion involves the loss of tooth structure second-
ary to an external source of friction, such as excessive
and overly aggressive tooth brushing. It is not lim-
ited to enamel, as root surface exposure via gingival
recession can subject the cementum and underlying
dentin to abrasive forces. Toothbrush abrasion usu-
ally occurs in the cervical area of the labial surfaces

of anterior teeth and the buccal surfaces of posterior
teeth. Sensitivity to thermal stimuli and sweets can
occur upon exposure of the underlying dentin. The
use of a soft-bristled toothbrush and a thorough, but
gentle, cleaning motion during tooth brushing will
decrease the incidence and severity of abrasion. In
one study, loss of enamel was influenced mainly by
the abrasivity of the toothpaste slurry, although this
was modified by toothbrush filament stiffness [32].
So, type of toothpaste selected is also a consideration
when attempting to limit erosion.

Erosion refers to the loss of tooth structures such as
enamel via acidic substances, often extrinsic sources
such as carbonated beverages or citrus fruits/juices.
The primary intrinsic source of erosion is gastric
acid introduced into the oral cavity during repeated
episodes of regurgitation or vomiting. Patients who
suffer from bulimia, anorexia, alcoholism, and
gastroesophageal reflux disease are most frequently
affected. Pregnant patients who experience pro-
longed bouts of morning sickness can also develop
erosive defects that characteristically occur on the
lingual surfaces of the maxillary anterior teeth and
the occlusal surfaces of posterior teeth. Exposure
of the underlying dentin can eventually occur and
cause increased sensitivity and increased risk of car-
ies and damage to existing restorations. Restorative
efforts may be futile if the underlying cause of ero-
sion is not diagnosed and treated.

Dental caries are the most frequent pathologic
entity to adversely affect teeth. Despite advances in
prevention and in oral hygiene, dental caries remain
the most common chronic disease among children
in the United States, with a prevalence five times
greater than childhood asthma [5]. Two species of
cariogenic bacteria, Streptococcus mutans and Lactoba-
cillus, have been implicated in the initiation of the
carious process [1]. Initial demineralization of the
enamel left unchecked can extend to the underlying
dentin and dental pulp to cause pain, abscesses, local
and regional infections, and even sepsis.

4 NetCE © January 24, 2023

www. NetCE.com



An end-product of the fermentation of carbohy-
drates (e.g., glucose, sucrose, fructose) by these
cariogenic bacteria is acid, which causes deminer-
alization of the enamel [7]. However, enamel is the
only component of the tooth with the capacity for
remineralization via externally supplied calcium and
phosphate ions. These minerals are deposited into
the crystal voids of demineralized enamel and can
replace the mineral content lost in incipient carious
lesions [8]. When this equilibrium between demin-
eralization and remineralization favors the former,
the carious process progresses through the enamel,
into the dentin, and ultimately the pulp. Carious
lesions may be asymptomatic until advanced stages,
at which time the extent and cost of treatment are
greater. Any factor that increases the amount and
duration of dental plaque on the teeth will increase
the risk of caries. This includes decreased salivary
flow, which is a side effect of many medications,
radiation therapy for head and neck cancer, and
autoimmune diseases such as Sjogren syndrome.

Prevention of dental caries has been associated
with excellent oral hygiene and the use of fluoride-
containing toothpastes, gels, mouth rinses, and
supplements. Fluoride makes enamel more resistant
to dental caries by encouraging remineralization and
by decreasing the production of acid by cariogenic
bacteria [10]. According to the Centers for Disease
Control and Prevention, laboratory and epidemio-
logic research indicates that fluoride acts directly as
a result of topical application on the enamel after
eruption of the tooth [9]. This is in contrast to
the long-held belief that ingested fluoride was the
primary means by which enamel was strengthened.
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DENTIN

Dentin is the substance that underlies the enamel of
the clinical crown of the tooth and the cementum of
the root. Its composition differs from enamel, con-
sisting of 70% inorganic components, 20% organic
components, and 10% water [1]. The significantly
lower mineral content makes dentin softer than
enamel and permits a more rapid progression of
decay. It is formed by cells called odontoblasts and
comprises the bulk of the tooth structure support-
ing the enamel.

Most of the organic matrix of dentin is type I col-
lagen, which confers a property of resiliency such
that dentin can deform under the forces of occlusion
and support the more brittle layer of enamel [12].
Dentin is avascular, like enamel, and the substruc-
ture of dentin is a series of minute channels called
dentinal tubules that contain cytoplasmic extensions
of the progenitor odontoblasts and traverse much
of the thickness of dentin. These odontoblastic pro-
cesses are the main component within the dentinal
tubules, and some may extend to the dentinoenamel
junction. Cellular organelles such as mitochondria
and secretory granules are associated with the cell
bodies of the odontoblastic processes. Enamel is
completely devoid of these live cellular elements.

The dentinal tubules are usually covered by enamel
or cementum and do not make direct contact with
the external oral environment. However, pathologic
events such as attrition, abrasion, and erosion can
deplete the surface layer of enamel and cause expo-
sure of the underlying dentin. Gingival recession
causes exposure of the tooth root and its protective
cementum layer, the abrasion of which will also
cause exposure of the supportive dentin. Thermal
stimuli can cause changes in the hydraulic pressure
within the exposed dentinal tubules and exert a
force upon the odontoblastic processes, which is
painful. Desensitizing toothpastes, gels, and mouth
rinses contain ingredients that occlude the open and
exposed dentinal tubules and can alleviate the pain.
Components of other pastes have a direct effect on
the odontoblastic processes.
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Bacterial egress into exposed dentinal tubules can
extend toward the pulp and stimulate an inflam-
matory response and even cause pulpal necrosis,
which would require endodontic therapy, although
this risk is remote. Gram-positive bacteria are the
predominant micro-organisms found in the dentinal
tubules and can be associated with carious and non-
carious dentin [13].

After a tooth erupts, the enamel-forming amelo-
blast cells are lost and with them the capacity to
produce any more enamel. However, dentin is
capable of growth and repair and exists in several
forms. Primary dentin is present at the time of the
eruption of the tooth and is the predominant form
of dentin. It is located between the enamel and
the pulp chamber with the layer adjacent to the
enamel known as mantle dentin, a less mineralized
type than the remaining dentin. Secondary dentin
develops after the root formation is complete and
surrounds the pulp. All dentin develops from the
dentinoenamel junction and progresses inwards
toward the pulp. This progressive layering decreases
the size of the pulp chamber and manifests as a
clinical entity known as pulpal recession. This is
clinically significant in the restoration of carious
teeth. Younger patients with less secondary dentin
and a subsequently large dental pulp will have a
higher risk of pulpal involvement from dental car-
ies than older patients with more secondary dentin
and a receded pulp. Tertiary dentin, also called
reparative or sclerotic dentin, forms in response to
a stimulus such as dental caries, restorative proce-
dures, or leakage around deficient restorations. It
is deposited adjacent to the pulpal surface and is
formed in response to these varied stimuli by previ-
ously inactive odontoblastic cells; it is not merely
the formation of more secondary dentin.

Because dentin is less mineralized and softer than
enamel, the occlusal surfaces of posterior teeth and
the incisal edges of anterior teeth, where exposure
is more likely, are more subject to attrition, fracture,
and caries. Such deficiencies should be treated
promptly to prevent the progressive destruction of
tooth structure.

THE DENTAL PULP

Commonly called the “nerve” of the tooth, the
dental pulp is a complex configuration of tissues.
Blood vessels, nerve fibers, fibroblasts, macrophages,
lymph vessels, lymph cells, and T-lymphocytes are all
contained within this soft tissue matrix. The outer
layer of the pulp consists of the cell bodies of the
odontoblasts, cells that produce dentin. The tissue
in the clinical crown of the tooth is the coronal pulp
and is contained within the pulp chamber. Pulp
within the tooth root is the radicular pulp or root
canal, which ends at the apical foramen of the root
and is continuous with the periodontal ligament.
Nerve fibers (myelinated and unmyelinated) and
blood vessels enter through the apical foramen and
are closely associated throughout the entire pulp.
The main sensory neurons within the dental pulp
are pain fibers, some of which may extend into the
dentinal tubules and may account for the sharp
pain felt when thermal stimuli or acidic substances
contact exposed dentin.

Pulpal tissues that are irreversibly inflamed or
necrotic due to caries, trauma, or large restora-
tions in close proximity to the pulp can be treated
by endodontic (root canal) therapy. Occasionally,
odontoblasts detach from the pulp chamber walls
and cause the development of small conglomera-
tions of dentin within the pulp, called pulp stones
or denticles. These can be an obstruction to root
canal therapy.
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THE PERIODONTIUM

The structures that support, protect, and nourish
the teeth externally are collectively referred to as the
periodontium. This includes the free and attached
gingiva, the cementum, the alveolar bone (process)
of the maxilla and mandible, and the periodontal
ligament. Each structure plays an important role in
maintaining the health and stability of the teeth.

GINGIVAL TISSUES

The gingival tissues begin at the cervical area of the
tooth, extend apically to cover the alveolar bone,
and end at the intersection of the attached gingiva
and the alveolar mucosa, referred to as the muco-
gingival junction. In health, the gingiva is coral
pink in color and does not bleed upon periodontal
probing. It can be divided into three zones: the free
or marginal gingiva, the attached gingiva, and the
interdental gingiva.

Free (Marginal) Gingiva

The free gingiva is composed of stratified squamous
epithelial tissue supported by a matrix of dense
connective tissue. This tissue surrounds the tooth
in a collarlike fashion and is not attached to the
underlying alveolar bone. In some patients, there is
a minute linear demarcation, called the free gingival
groove, between the free and attached gingiva. The
space between the tooth and inner aspect of the free
gingiva is the gingival sulcus. Bacteria and plaque
that are deposited on and not removed from the
gingival sulcus initiate an inflammatory response
known as gingivitis. There is no loss of alveolar
bone at this point, but the continued assault of
bacterial toxins and the host inflammatory response
may cause a progressive deepening of the sulcus
beyond the 3 mm or less depth associated with ideal
gingival health. The development of a periodontal
pocket indicates progressive inflammation that will
continue to deepen without treatment and will
eventually cause resorption of the alveolar bone
supporting the tooth and tooth loss. The epithelium
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of the free gingiva facing the gingival sulcus is called
the sulcular epithelium. These cells are generally
not keratinized (although some keratinization may
extend into the sulcus) and are thinner than the
external epithelial surface of the free gingiva (which
is keratinized). At the depth of the gingival sulcus,
the attachment between the tooth and the gingiva
is known as the junctional epithelium. Important in
this attachment is the presence of the basal lamina,
a noncellular adhesive supporting sheet comprised
of glycoproteins secreted by epithelial cells [14]. The
epithelial attachment is the part of the junctional
epithelium where the epithelial cells adhere to the
tooth surface. The gingival sulcus contains gingival
(crevicular) fluid that originates from the adjacent
gingival connective tissue. This fluid contains sub-
stances with antimicrobial properties, antibodies,
and plasma proteins that may improve the adhesion
of the epithelial attachment [15]. The amount of
this filtration product from the adjacent and highly
vascular gingival connective tissue increases during
gingival inflammation.

Two basal laminas are involved with the connection
of the gingiva to the tooth. An internal basal lamina
approximates the surface of the tooth, while an
external basal lamina approximates the connective
tissue. Most new cells of the junctional epithelium
are derived from the germinating cell layer near
the external basal lamina. When the lesions of
periodontal disease become established, the con-
nective tissue adjacent to the junctional epithelium
is damaged. Inflammation associated with peri-
odontal disease also increases the rate of epithelial
turnover, which in turn inhibits the development
of a healthy stratum of cells and induces migration
of cells, resulting in thinned tissue. The damaged
proximate connective tissue cannot properly support
the junction epithelium against the tooth surface.
The unsupported junctional epithelium proliferates
in an apical direction, with a consequent deepening
of the periodontal pocket [16]. Without the appro-
priate therapy, this process will involve and destroy
the alveolar bone with a consequent loss of teeth.
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Attached Gingiva

The keratinized attached gingiva is continuous with
the free gingiva and extends to the facial alveolar
mucosa of both the mandibular and maxillary
arches. Lingually, it is continuous with the loose
alveolar mucosa of the mandibular arch and blends
imperceptibly with the firmly bound palatal mucosa
of the maxillary arch. Its width can vary from 1-9
mm [17]. Unlike the free gingiva, the attached
gingiva is tightly bound to the underlying alveolar
bone by periosteal gingival fibers [18]. The exterior
layer of the attached gingiva is composed of strati-
fied squamous epithelium supported by a connec-
tive tissue matrix. There are few elastic fibers in its
connective tissue matrix, as the attached gingiva is
designed for minimal movement. This histologic
consideration allows the attached gingiva to afford
the periodontium protection against external
injury, stabilize the gingival margin, and absorb the
forces of the alveolar mucosa and the frenal attach-
ments [1]. The surface of the attached gingiva has a
stippled, “orange peel” texture that is absent from
the gingival margin. The microscopic basis for stip-
pling is alternating protuberances and depressions
in the underlying tissue. Inflammation and edema
from periodontal disease or odontogenic infections
that extend into the attached gingiva will reduce or
eliminate the stippling; the texture will return after
the restoration of tissue health.

A decreasing width of attached gingiva can com-
promise both periodontal health and the ability
to achieve favorable restorative outcomes for fixed
prosthetics and implants. Periodontal surgical proce-
dures, such as a free gingival graft or a subepithelial
connective tissue graft, are used to restore deficien-
cies in the zone of attached gingiva.

Interdental Gingiva

The gingival tissues that occupy the gingival embra-
sure, the interproximal space beneath the contact
area of the adjacent teeth, are referred to as the
interdental gingiva. It is composed of both free and
attached gingiva, and its shape reflects the anatomy
of the bordering teeth. In the anterior teeth, for
which the interproximal space is narrow and slitlike,
the buccal and lingual gingival tissues (known as a
gingival papilla) meet in a pinpoint fashion. In the
posterior teeth, for which the contact area is much
broader, a slight depression exists between the buccal
and lingual papillae; this is known as the interdental
col. Removing debris from this area requires floss,
as tight contact between adjacent teeth usually
precludes access to the bristles of a toothbrush.
Conditions such as interproximal decay, lost or
deficient restorations, and drifted teeth with poor
interproximal contacts can cause the impaction of
food and complicate oral hygiene, causing inflam-
mation in the interdental gingiva.

CEMENTUM

The calcified tissue covering the roots of the teeth
is known as cementum, and it is formed by cells
called cementoblasts. By weight, its composition
is about 50% inorganic material and 50% organic
material and water. Cementum is thinnest at the
cementoenamel junction (CE]J), the point of union
of the coronal enamel and the cementum of the root
[1]. At the CE]J and for the coronal two-thirds of the
root, the cementum lacks cellular components and is
known as acellular cementum. The more permeable
cellular cementum is present in the apical one-third

of the tooth [1].
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The primary function of the cementum is to provide
a surface into which the periodontal ligaments can
insert and anchor the tooth to the alveolar bone.
There are no blood vessels or nerves within the
cementum, and it is not seen intra-orally unless
gingival recession and periodontal disease occurs.
In periodontal disease, the apical migration of the
gingival tissue due to alveolar bone loss exposes
the previously protected cementum, which is then
susceptible to abrasion and caries. Root planing
and scaling procedures upon cementum will not
illicit a painful response, as this substance is with-
out innervation. However, sensitivity can occur if
exposed cementum is abraded and the previously
protected dentinal tubules are subjected to thermal
stimuli, acidic substances, or sweets. Likewise, if the
cementum is removed during planing, exposure of
the underlying dentin may result in pain. Unlike
enamel, cementum is formed throughout life, which
allows for the continuous reattachment of the fibers
of the periodontal ligament.

In response to orthodontic forces, cementum has
less of a tendency to be resorbed compared to the
alveolar bone. However, small areas of cementum
resorption can occur, the deficiencies of which are
repaired with material similar to cellular cementum.
Stimuli such as chronic periapical inflammation
can cause the excessive production of cementum,
known as hypercementosis, which is a generalized
thickening of the cementum especially prevalent
at the root apices. This is a benign condition, but
globular masses at the root apex can complicate the
ability to extract affected teeth.

Cementomas are benign cementum-producing
tumors usually discovered upon routine radio-
graphic examination. These lesions have a predi-
lection for the mandibular incisor region but can
involve any tooth. They are generally asymptomatic
but can increase in size to a degree at which they
are clinically palpable. While cementomas appear in
the apical region, they may or may not be attached
to the apex of the tooth.
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The early development of these lesions features a
fibrous composition that is radiolucent (dark) in
radiographic appearance. As cementum deposition
increases, a progressively more radiopaque (light)
appearance will develop. Early lesions can present
similar in radiographic appearance to the apical
lesions associated with pulpal necrosis. The presence
of pulpal caries or deep restorations and vitality
testing allow for distinguishing between the lesions.
Early radiolucent cementomas may be indistinguish-
able from initial malignancies of the mandible or
maxilla. Referral to an oral surgeon should be con-
sidered so a differential diagnosis can be made and
an appropriate treatment plan developed.

THE PERIODONTAL LIGAMENT

Ligaments are usually associated with connecting
bones together at the joints. The periodontal liga-
ment (PDL) connects the cementum of the tooth
to the alveolar bone and has width ranging from
0.15-0.38 mm [4]. Radiographically, it is seen as
a narrow black line surrounding the tooth. When
widening of the PDL is seen on conventional peri-
apical films, pulpal pathology or systemic medical
conditions are usually the etiologic factor. Beyond
its support and attachment of the tooth to the bone,
it protects the underlying tissue from bacterial inva-
sion. The PDL also has neural input that responds
to the sensations of pain, touch, and pressure.

The PDL is composed of an interconnecting
meshwork of fibers between the alveolar bone and
cementum. Type [ collagen fibrils are the princi-
pal constituent of the periodontal ligament [23].
Collagen-producing fibroblasts are bountiful in
the periodontal ligament, with other cells such as
macrophages, osteoblasts, and cementoblasts also
present [24].
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Individual fibers do not traverse this span in a cable-
like fashion [25]. There is diversity among the fibers
of the periodontal ligament, and the groups of fibers
are classified according to their anatomic location.
Beginning in the apical region of the tooth are the
apical fibers, which extend from the cementum to
the bone at the base of the socket and resist vertical
force. Moving in a coronal direction, oblique fibers,
the largest fiber group of the PDL, extend from the
cementum to the alveolar bone in the apical one-
third of the tooth. These fibers transmit much of
the vertical masticatory stress to the alveolar bone.
Horizontal fibers extend at right angles to the long
axis of the tooth between the cementum and alveo-
lar bone. These fibers resist lateral movement and
primarily function to retain the tooth within the
socket. The alveolar crest fibers extend from the
cementum just below the junctional epithelium to
the alveolar crest of bone and function in a man-
ner similar to the horizontal fibers. Inter-radicular
fibers, which are only present on multi-rooted teeth,
extend perpendicularly from the root surface to the
alveolar bone, acting to resist vertical and lateral
movement [12]. These five fiber groups comprise
the principal dentoalveolar fibers, the function of
which is to attach the tooth to the alveolar bone. The
ends of these fibers, referred to as Sharpey fibers,
terminate in either cementum or alveolar bone. The
matrix of the PDL also contains capillaries, which
are essential for the metabolic needs of the PDL
and lymph cells and vessels, which are important to
the immunocompetence of the PDL. The resilience
of the PDL is afforded by the elastic fibers present
throughout the matrix. Oxytalan fibers within the
PDL span the long axis of the tooth and provide
structural support [1].

Collagen is an essential component of the PDL and
requires vitamin C, which the human body cannot
synthesize, for its production. A sustained deficiency
of vitamin C, resulting in scurvy, adversely affects
collagen synthesis and therefore oral health. With-
out the replenishment of this essential nutrient, the
support of the tooth provided by the PDL decreases
and tooth loss can occur.

Poorly controlled type 1 or type 2 diabetes can
impair the ability of the immune system to provide
an adequate defense against pathogenic bacteria,
and patients with diabetes are at an increased risk
for periodontal disease. In these patients, the direct
effect of bacterial toxins and the host inflammatory
response can cause realignment and the destruction
of the principal fibers of the PDL, the progression
of which will lead to the loss of teeth.

ALVEOLAR BONE

The portion of the maxillary or mandibular arch
that supports and protects the teeth is known as the
alveolar bone. A boundary at the level of the root
apices separates the alveolar process from the basal
bone of the mandible or the maxilla. The terms
alveolar bone and alveolar process are often used
interchangeably; for the purpose of this course, the
bone that surrounds and supports the teeth in either
the mandibular or maxillary arch is considered the
alveolar process. Anatomically, the alveolar process
can be divided into separate areas, but in support
and retention of the teeth, it is one functional unit.
[t is composed of a thin inner socket wall of compact
(cortical) bone called the alveolar bone proper and
the supporting alveolar bone, which consists of facial
(outer) and lingual (inner) plates of compact bone,
interior to which is the spongy cancellous bone.
Radiographically, the alveolar bone proper is known
as the lamina dura and appears as a radiopaque
band that surrounds the tooth root. It is the alveolar
bone proper to which the fibers of the periodontal
ligament attach. When radiographs reveal loss of
density in the lamina dura, it can indicate resorp-
tion of this bone as a symptom of inflammation or
infection of the periodontal tissues.
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When teeth are extracted, the resorption of the
alveolar process can significantly decrease the height
of the residual ridge, and when all teeth have been
extracted, the cumulative shrinkage can present a
challenge for the placement of implants or the use
of complete dentures. The combined loss of teeth
and the alveolar process will decrease the support
of the soft tissues of the face and detract from the
cosmetic appearance.

The functional unit of compact bone is the osteon,
also called the Haversian system, in the center of
which is a Haversian canal. This canal provides the
neural and vascular supply to the surrounding con-
centric lamellae in which mature bone-producing
cells, osteocytes, reside in lacunae. Microscopic
canals called canaliculi interconnect the osteocytes
with the neural and vascular supply of the Haversian
canal. The lattice-like structures or trabeculae that
compose the spongy bone are nourished by diffusion
through the canaliculi from capillaries of the end-
osteum that surround the trabeculae. Interspersed
within the trabeculae are deposits of red and yellow
bone marrow, with the latter predominating.

The thickness of the outer cortical plates of bone
is variable. It is the thinnest in the maxillary arch
and the thickest over the mandibular molars and
premolars. This is evident in the manner in which
local anesthesia of the teeth is obtained. Teeth of
the maxillary arch can be anesthetized by the infiltra-
tion and subsequent diffusion of a local anesthetic
over the bone and roots of the desired teeth. This
technique will be unsuccessful for mandibular
molars, over which the outer plate of cortical bone
is much thicker. In these cases, anesthetizing the
inferior alveolar nerve by a regional block technique
is required.
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Alveolar bone may appear to be a static tissue, but
it is subject to remodeling and can undergo change
as a result of local and systemic pathologic pro-
cesses. The dynamic forces of the formation of new
bone by osteoblasts and the resorption of bone by
osteoclasts are subtle but ever-present. This is the
basis for orthodontic treatment. The movement of
teeth during orthodontic therapy occurs as osteo-
clasts are activated and cause the resorption of the
alveolar process in the front of the moving teeth
while osteoblast-stimulated bone deposition occurs
behind the moving teeth. The ideal situation is a
balance between these processes, but problems can
occasionally occur when osteoclastic activity exceeds
osteoblastic activity, resulting in a net loss of the
alveolar process and tooth loss.

The progression of gingivitis to periodontal disease
is associated with a progressive loss of tissue attach-
ment, deterioration of the periodontal ligament,
and loss of the alveolar process. The complex inter-
actions between pathogenic bacteria and the host
response that can combine to cause the detachment
of the periodontal ligament, the loss of the bone of
the alveolar process, and the loss of teeth are many,
and it is beyond the scope of this course to address
each. However, it is a common problem among
adults and a leading cause of tooth loss. Preventive
maintenance, good oral hygiene, and early interven-
tion when periodontal disease develops remain the
foundation for a healthy periodontium and for the
retention of teeth.

Diseases and Conditions
Affecting the Alveolar Bone

The basal bone of the maxilla and mandible can
be adversely affected by pathologic processes, which
subsequently undermines support for the alveolar
process. Radiation therapy for oral and pharyngeal
malignancies that irradiates bone will cause hyalin-
ization of the associated osseous blood vessels. The
decreased perfusion of blood can cause ischemia
and ultimately necrosis of the bone. Known as
osteoradionecrosis, this condition can occur any
time after the completion of radiotherapy and can
involve small or large segments of bone that no lon-
ger function to support the alveolar process.
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Osteoporosis can cause a significant decrease in bone
density and a structural deterioration of the osseous
architecture. Many studies suggest that patients with
osteoporosis have decreased oral bone density and
an increased rate of loss of the bone of the alveolar
process [28]. Beyond the loss of support for the teeth,
bone affected by osteoporosis has an increased risk
of pathologic fracture.

THE ORAL MUCOSA

Within the restricted confines of the oral cavity,
the variation of the composition of the oral mucosa
reflects its multiple functions. An intact oral mucosa
protects the underlying tissues from desiccation,
physical trauma, chemical and mechanical irritation,
and the penetration of pathogenic micro-organisms
from the oral cavity. The integrity of the oral mucosa
can be compromised due to mechanical trauma, vari-
ous oral lesions, and ulcerative mucosal lesions that
arise from chemotherapy for systemic malignancies
or radiotherapy used to treat oral and pharyngeal
malignancies. In such cases, bacterial and fungal
organisms have access to deeper tissue layers and
can cause local, regional, or systemic infections of
varying severity. Speaking, chewing, and swallow-
ing all depend upon harmony among the varied
components of the oral mucosa. This section will
review how the functions of the oral mucosa reflect
the underlying histology.

KERATINIZED (MASTICATORY) MUCOSA

All of the oral mucosal tissues have an outer layer
of stratified squamous epithelial cells, referred to as
the mucosa proper, and an underlying connective
tissue layer, known as the lamina propria. The latter
layer contains numerous small loops of blood ves-
sels, nerve fibers, and a dense network of collagen
fibers that provide support for the mucosa proper.
Keratinized tissue incorporates the protein keratin
into the surface layers of the mucosa proper. Kerati-
nization increases the tissue’s strength and resistance
to mechanical forces, but it decreases the flexibility.

Tissues of the oral mucosa that are keratinized
include the mucosa that overlies the hard palate,
the attached gingiva, and the external surface of the
free gingiva. The internal epithelial surface of the
free gingiva that constitutes the crevicular (sulcular)
epithelium and the junctional epithelium are not
keratinized. The dorsal surface of the tongue has
keratinized and non-keratinized areas and is con-
sidered specialized mucosa. These tissues will be
discussed later in this section.

Masticatory mucosa is designed to withstand com-
pressive and shearing forces during mastication and
the abrasive nature of food against soft tissue. In
order for the masticatory mucosa to perform these
functions and retain its original shape, the tissue
must be firmly secured. The junction between the
epithelial cells of the mucosa proper and the under-
lying lamina propria is a convoluted border that
extends the available surface area for attachment and
allows for a stronger union between the layers. In the
free and attached gingiva, fingerlike extensions called
rete pegs extend from the epithelial layer into the
lamina propria and provide a more secure mechani-
cal attachment [29]. The epithelial attachment of the
junctional epithelium secures the attached gingiva
to the tooth. Because there are few elastic fibers in
the connective tissue, movement and flexibility in
the gingiva is ideal in order to withstand masticatory
forces and protect the underlying tissue [17].

Collagen fibers in the lamina propria (which collec-
tively form the gingival ligament) aid in securing the
free and attached gingiva to the cementum and the
bone of the alveolar process, but they are not strictly
considered to be a part of the periodontal ligament.
The dentogingival fibers are the most numerous and
extend from the cementum at the cervical aspect of
the root to the lamina propria of both the free and
attached gingiva. The alveologingival fibers con-
nect the bone of the alveolar crest with the lamina
propria. A group of fibers encircle the tooth in the
cervical area and band other proximate fiber groups
together to attach the free gingiva to the tooth. The
two remaining fiber groups, the dentoperiosteal
fibers and the transeptal fibers, do not have attach-
ments with the free or attached gingival [4].
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The free and attached gingiva do not have a distinct
submucosal layer. The attached gingiva is tightly
bound via dense collagen fibers to the periosteum,
a double layer of connective tissue that overlies and
nourishes the bone of the alveolar process. The
juncture of the mucosa proper and lamina propria
with the periosteum is called the mucoperiosteum.
The concerted effort of these varied collagenous
fiber connections provides the gingival tissue with
the support and resilience needed to consistently
function as masticatory mucosa.

The mucosa that overlies the hard palate is also
considered masticatory mucosa, as the tongue thrust-
ing a bolus of food against the hard palate aids in
the breakdown of food. In addition, complete or
partial dentures use the unyielding hard palate as
a sturdy foundation to which masticatory stresses
can be transferred. The palatal mucosa is bound
tightly to the bone of the hard palate by dense con-
nective tissue. Pronounced ridges of epithelial tissue
called rugae extend horizontally across the anterior
region of the hard palate and also assist with food
breakdown.

The demarcation of the midline of the hard palate
is known as the median raphe, under which no
submucosa exists. The lateral regions of the anterior
hard palate have a submucosa that contains adipose
tissue. Beneath the surface of the posterior and
lateral region of the hard palate are minor salivary
glands that produce only mucous secretions. Local
anesthetic injections are more painful on the hard
palate and surgical flaps are more difficult to cre-
ate because the mucosa is bound so tightly to the
underlying palatal bone.

LINING MUCOSA

Most of the mucosa present in the oral cavity is
categorized as lining mucosa, which is flexible and
distensible. This includes the mucosa of the inside
of the lips (labial) and cheeks (buccal), the ventral
surface of the tongue and the floor of the mouth
beneath it, and the alveolar mucosa beginning at
the attached gingiva and blending with the labial or
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buccal mucosa. Lining mucosa consists of stratified
squamous epithelium that, unlike the masticatory
mucosa, is not keratinized. This tissue is designed
for movement during function, and the histology
reflects this function.

The collagen fibers are thinner and less organized
than those present in the masticatory mucosa.
Elastic fibers, which are scarce in the tightly bound
masticatory mucosa, are more plentiful in the lining
mucosa. This is because this tissue is designed to be
stretched and moved but must have the elasticity
and resilience to return to its original shape. The
submucosal layer of the lining mucosa is also loosely
organized, which further facilitates its freedom of
movement. Lining mucosa has a well-developed
capillary network, resulting in its red hue. Lining
mucosa has a glossy and smooth appearance. The
rete pegs that extend from the epithelium into the
lamina propria are shorter than those seen in the
masticatory mucosa, which also confers a higher
degree of tissue mobility. The thinness of the tis-
sue makes it more prone to injury compared to
the thicker and more secured masticatory mucosa;
however, its cells have a fast turnover rate, so healing
occurs quickly.

All lining mucosa has a submucosal layer, but its
attachment to the underlying tissues varies by region.
The submucosa of the labial and buccal mucosa
has a firm attachment to the underlying muscle,
while the tissue in the floor of the mouth is loosely
attached to the underlying muscles. The submucosa
of the alveolar mucosa maintains a loose attachment
with the underlying periosteum of the maxilla or
mandible. The lining mucosa of the ventral surface
of the tongue is thin, with a submucosal layer that is
not distinct but is attached to the underlying muscles
[3]. Most malignant oral lesions initially present on
lining mucosa, as the thinness facilitates the infil-
tration of malignant cells. In particular, intraoral
squamous cell carcinomas have a predilection for
the floor of the mouth and the ventral surface of
the tongue.
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SPECIALIZED MUCOSA OF THE TONGUE

The mucosa on the superior surface or dorsum of
the tongue is an entirely different entity in structure
and function compared to the ventral (inferior) sur-
face of the tongue. This tissue contains specialized
elements to facilitate the sensation of taste and the
function of mastication.

The tongue is divided into the anterior two-thirds
(or body) and the posterior one-third (or base)
and each has different embryologic origins. The
dorsum of the tongue is masticatory mucosa, the
epithelium of which contains numerous projections
called papillae, most of which are filiform papillae.
These flame-like projections have a surface layer of
keratinized stratified squamous epithelium suited for
the masticatory function of compressing a bolus of
food against the hard palate. The mucosa between
the filiform papilla is not keratinized. There are no
taste buds present in the filiform papillae.

Some patients may develop benign migratory glos-
sitis (or geographic tongue), a condition that involves
the filiform papillae. With this condition, the tem-
porary loss or desquamation of the filiform papillae
leaves irregular and erythematous areas, although
the location of these areas can change daily. The
papillae will regenerate, but the condition often
recurs. The etiology of these lesions is unknown,
although genetic, autoimmune, and environmental
factors have been implicated. There is no common
or universally effective treatment, and no cure is
available. The exposed mucosal surfaces can be sen-
sitive to thermal, acidic, or mechanical stimuli, so
treatment is usually palliative. Although the lesions
resolve spontaneously, they should be monitored
and any lesions that do not heal should be biopsied.

Scattered among the filiform papillae on the dorsum
of the tongue are the mushroom-shaped fungiform
papillae that contain taste buds on their superior
surface. The fungiform papillae have a thin epithe-
lial surface that may or may not be keratinized and
a vascular connective tissue core, which gives the
structures a red appearance. The fungiform papil-
lae are fewer in number but larger than the filiform
papillae.

Foliate papillae are found in grooves along the
posterior and lateral surface of the tongue. These
papillae are larger than the fungiform papillae but
are fewer in number. The epithelial surface is not
keratinized. There are several taste buds present in
the lateral borders of the foliate papillae bilaterally.

The circumvallate papillae are located at the junction
of the body and base of the tongue. They are large,
round structures, each surrounded by a trough. The
superior surface of the circumvallate papillae fea-
tures a keratinized connective tissue core. However,
the epithelium of the lateral walls is not keratinized,
and numerous taste buds are present on this surface.
Minor salivary glands, the glands of von Ebner,
secrete serous fluid into the base of the trough that
surrounds these papillae, which is a self-cleansing
mechanism and allows for taste renewal.

Effects of Radiation on Taste Buds

Taste buds are very sensitive to the ionizing radia-
tion used postsurgically for the treatment of oral,
head, and neck malignancies. Cumulative doses of
as little as 6,000 centigray (cGy) of radiation can
cause irreversible damage to the taste buds, and this
level is reached and even exceeded for most patients
receiving radiation [33]. The location of the lesion
being irradiated and the total cumulative dose of
radiation will determine which taste buds are dam-
aged and to what extent. Radiation-induced damage
of the salivary glands can compound this problem, as
food particles not dissolved by saliva will not come
into contact with the taste buds.
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THE VERMILION ZONE OF THE LIPS

The vermilion zone is the margin of the lips between
the skin on the exterior surface and the labial
mucosa on the interior surface. This thin epithe-
lial layer is keratinized, with capillary loops in its
connective tissue core that allow a copious surface
perfusion of blood and account for the vermilion
(red) color of the lips. The tissue of the vermilion
zone is considered a specialized mucosa. It has a
dense submucosal layer with a firm attachment to
the underlying musculature [34].

There are no mucous glands in the vermilion zone,
so saliva is necessary to keep the area moist. Excessive
desiccation of the vermilion zone due to extremes
of temperature or excessive exposure to the wind
leads to the condition known as “chapped lips.”
Commercial lip balms can palliate the symptoms
associated with this problem.

This area may also show evidence of sun damage.
The vermilion zone of the lower lip has more expo-
sure to solar radiation compared to the slightly
invaginated upper lip and is thus more prone to the
development of squamous cell carcinoma.

THE SALIVARY GLANDS

Before the major and minor salivary glands and
their unique histology can be discussed, it is essen-
tial to review the main components of saliva and
their contribution to oral health. Saliva is a unique
substance that functions as a tissue lubricant, as a
medium for the remineralization of enamel, as an
antimicrobial agent, and as a critical component in
the self-cleansing mechanism for the teeth. Adequate
salivary flow is essential for good oral health, as the
decreased flow of saliva increases retention of plaque
on the teeth and the mucosa and thus increases the
risk of caries and periodontal disease. It is 99.5%
water, with an assortment of 0.5% solutes account-
ing for the remainder [35].
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Mucous secretions in saliva provide tissue lubrica-
tion, which is especially significant for patients who
wear partial or complete dentures. Inadequate lubri-
cation of the tissues supporting these prostheses can
cause ulcerations and preclude their use. Immuno-
globulin A (IgA), which can inhibit the adherence
of some strains of streptococci bacteria to the oral
mucosa, is secreted in saliva from the parotid salivary
glands and the minor salivary glands [36]. Lysozyme,
a hydrolytic enzyme secreted by the major and minor
salivary glands, disrupts the structural integrity
of the cell walls of certain bacteria [22]. Amylase
is an enzyme in saliva that begins the breakdown
of carbohydrates contained in food while it is in
the oral cavity. Remineralization of small areas of
enamel is mediated through an exchange of calcium
and phosphate ions present in the saliva. There are
trace amounts of several other organic and inorganic
solutes in saliva that contribute to the overall health
of the oral and maxillofacial complex.

Saliva originates in one of the three paired major sali-
vary glands (parotid, sublingual, and submandibular)
and numerous minor salivary glands. The basic
secreting units of each gland are the acini. Serous
acini produce a watery secretion, and mucous acini
produce a thick, viscous secretion. The parotid gland
produces serous secretions only, while the sublingual
and submandibular glands produce both mucous
and serous secretions. The minor salivary glands are
widely distributed in the mucosa and submucosa of
the oral cavity and produce predominantly mucous
secretions. The major salivary glands are considered
tubuloacinar, as their secretions are produced by
acini and the initial portion of the duct system that
transports these secretions into the oral cavity [34].
They are also considered exocrine glands, because
their secretions must be brought to the surface by
a series of ducts and tubes. This is in contrast to
endocrine glands, such as the pituitary and adrenal
glands, whose hormones enter the bloodstream
directly. The production of saliva is an involuntary
activity regulated by the sympathetic and parasym-
pathetic divisions of the autonomic nervous system.
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THE PAROTID GLAND

The parotid salivary glands are probably the best
known among the major salivary glands. They are
the largest among the major salivary glands, but they
produce only about 20% of the total saliva [27]. Each
parotid gland is wrapped in a subcutaneous connec-
tive tissue capsule located anterior and inferior to
the ear and lies to the exterior of both the masseter
and buccinators muscles. The parotid (Stensen) duct
pierces the buccinator muscle and enters the oral
cavity in a papilla on the buccal mucosa opposite
the maxillary first or second molar area. As noted,
the secretions of the parotid gland are purely serous
in nature. The acinar cells that produce the secre-
tions appear pyramidal and have an abundance of
secretory vesicles called zymogen granules within the
cytoplasm. Alpha amylase, a substance that begins
the digestion of starches, is produced by the serous
acini [1]. The ducts in the parotid gland are more
than a conduit for saliva to the oral cavity; they are
also involved in the secretion and absorption of
varied substances.

The ducts originating in the secreting acini are nar-
row and intercalated and absorb chloride from and
secrete bicarbonate ion into the acinar secretion.
These ducts are lined with cuboidal or columnar
cells. Striated (secretory) ducts continue from the
intercalated ducts and resorb sodium and secrete
potassium. A series of smaller excretory ducts merge
to form a larger excretory duct that will discharge the
saliva into the oral cavity. Myoepithelial cells with
actin-containing contractile filaments lie adjacent to
the acinar secretory cells and the intercalated ducts.
The contraction of these myoepithelial cells helps
to propel the contents of the secreting acinar cells
into the lumen of the ducts and beyond. Bicarbon-
ate secretion from the parotid gland is an important
component of the buffering capacity of the oral
cavity. A decrease in the bicarbonate production
causes an increase in the acidity (lower pH) of the
oral environment, which favors the proliferation of
cariogenic bacteria and the resident fungal organism
Candida albicans.

THE SUBMANDIBULAR GLAND

The submandibular gland is considered a mixed
gland because its secretions are both serous and
mucous, though serous secretions predominate.
These bilateral glands are located inferior and medial
to the posterior aspect of the mandible and superior
to the digastric muscles. They enter the oral cavity
via Wharton ducts. Small mucosal papilla (called
sublingual caruncles) near the anterior midline on
either side of the lingual frenum in the floor of the
mouth mark the entrance of Wharton ducts into
the oral cavity. Submandibular glands are smaller
in size than the parotid glands, but they account
for approximately 70% of salivary production [1].
The duct system and myoepithelial cells associated
with the serous acini of the parotid gland remain
unchanged in the submandibular gland [3]. How-
ever, mucous acini are also present and are respon-
sible for the production of mucus, a glycoprotein-
laden, viscous secretion whose primary functions are
lubrication and protection of the tissue [31]. Each
mucous cell contains numerous membrane-bound
secretory granules, and the collective amount of
mucus within these granules compresses the nucleus
within each cell toward the cell membrane. After
these granules have discharged their contents into
the lumen of each acinar unit, the compression of
the nucleus against the cell membrane is relaxed.
Microscopically, the mucous acini have a pale
appearance compared to the darker-staining granules
of the serous acini.

THE SUBLINGUAL GLAND

The sublingual gland is also a mixed gland, with
the mucous secretions predominating over the
serous secretions. It is the smallest of the major
salivary glands and produces about 5% of the sali-
vary volume [27]. The sublingual gland is anterior
to the submandibular gland and lies just beneath
the mucosa of the floor of the mouth, between the
mandible and the genioglossus muscle. Its inferior
border is the mylohyoid muscle [30]. Unlike the
parotid and submandibular glands, the sublingual
gland does not have a connective tissue capsule sur-
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rounding it nor is it a single unit. It is comprised of
a posterior portion (the greater sublingual gland)
and an anterior portion (the lesser sublingual gland)
with a duct system for each portion. The greater
sublingual gland drains into a main duct (Bartholin
duct), while the lesser sublingual gland drains into
smaller multiple ducts (the ducts of Rivinus) [23].
Bartholin duct may unite with Wharton duct or
may open in the floor of the mouth with individual
sublingual papilla. The basic histology of the mucous
and serous units is consistent with that of the parotid
and submandibular glands.

MINOR SALIVARY GLANDS

As noted, the minor salivary glands are scattered
throughout the oral cavity. Their highest concentra-
tion exists in the buccal, labial, palatal, and lingual
mucosa. There is one duct per secreting unit rather
than a main duct, like that present in the major
salivary glands. The minor salivary glands may be
serous, mucous, or mixed, and together they secrete
about 5% of all the saliva produced. Mucus is the
primary secretion of the minor salivary glands.
Approximately 70% of all the mucus secreted origi-
nates from the minor salivary glands [12]. Like the
sublingual glands, the minor glands have a low but
continuous level of salivary production.

SALIVARY GLAND PATHOLOGY

The multiple functions of saliva are often unappreci-
ated until their reduction is of sufficient magnitude
to adversely affect oral health and overall quality
of life. This section will highlight a few among the
numerous pathologic entities that directly target the
salivary glands and can cause an interference with
their appropriate functions.

Radiation-Induced Xerostomia

Radiation therapy administered for oral or head and
neck malignancies may damage the salivary glands,
even if efforts are made to shield them from collat-
eral damage. Common cumulative doses of radia-
tion for oral malignancies (most often squamous
cell carcinomas) fall into the range of 5,000-7,000
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cGy. The serous acini of the major and minor sali-
vary glands can experience a 50% decrease in their
secretory activity when a cumulative dose of 1,000
cGy of radiation has been reached [26]. When a
dose of 4,000 cGy of radiation has been achieved,
a permanent reduction in salivary production from
irradiated glands will occur [21].

The resulting xerostomia (dry mouth) is irrevers-
ible. For these patients, even the basic functions
of life, such as eating, chewing, speaking, and swal-
lowing, can become challenging. A decrease in the
self-cleansing action of saliva and the antibacterial
actions of lysozyme and IgA can result in a greater
incidence of caries and periodontal disease. A
decrease in the lubricating function in saliva can
make the use of partial or complete dentures dif-
ficult or impossible.

Sjogren Syndrome

Sjégren syndrome is an autoimmune disease affect-
ing the moisture-producing glands of the body. It
features keratoconjunctivitis sicca (dry eyes) and
xerostomia (dry mouth) as two of the classic pre-
sentations. The third presentation is a systemic
connective tissue disease similar to lupus or rheuma-
toid arthritis. Approximately 4 million Americans
have this disease, about 90% of whom are women
[20]. The pathophysiology of Sjégren syndrome is
characterized by a progressive infiltration of CD4+
and T-cell lymphocytes and plasma cells into the sup-
porting tissue and acinar units of the salivary glands.

Fibrosis of the affected salivary gland tissue ensues,
followed by a permanent decrease in the production
of saliva [19]. These patients often experience the
same oral health and quality of life issues seen in
patients with oral cancer after radiation therapy.
Patients with Sjogren syndrome may also have
compromised dexterity, which can decrease their
ability to brush and floss properly. Impaired ability
to perform oral hygiene coupled with increased
plaque retention due to hyposalivation can seriously
undermine the oral health of these patients.
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Medication-Induced Xerostomia

Many medications can decrease the flow of saliva as
a known side effect. In some cases, alternative medi-
cations may provide the equivalent pharmacologic
efficacy, but this is not always an option. Long-term
or lifetime use of medications that cause xerostomia
requires patients to maintain excellent oral hygiene.
Periodic recall appointments should be scheduled
on the basis of the patient’s ability to maintain oral
hygiene.

Sialolithiasis

Sialolithiasis is a benign condition in which calcium-
laden crystalized minerals known as sialoliths,
salivary calculi, or salivary stones become deposited
in a salivary gland or a salivary duct. It is the most
common disease affecting the salivary glands. More
than 80% of cases occur in the submandibular gland
or its duct, 6% involve the parotid gland, and only
about 2% involve the sublingual and minor salivary
glands [11]. The exact etiology of sialoliths is not
known.

Symptoms of sialolithiasis can include pain, swelling,
and even suppuration in the affected area. Palpation,
occlusal radiographs, and imaging studies aid in the
diagnosis. Smaller sialoliths may be flushed out if
the patient increases fluid intake and sialogogues
are taken to stimulate salivary production. Warm,
moist heat coupled with massage of the affected duct
or gland may also be helpful [6]. Surgical removal
is usually required for larger sialoliths that do not
respond to more conservative means of treatment.

CONCLUSION

The oral environment is a unique conglomeration
of diverse hard and soft tissues with varied cellular
compositions. These tissues are coordinated together
in a manner that allows us to speak, masticate, swal-
low, and enjoy a positive quality of life. The func-
tions of the teeth, mucosa, and salivary glands are
a reflection of the underlying cellular composition.

This course has provided a brief overview of the
histology and physiology of the structures treated
by members of the dental team each day. The com-
plexity of the cellular composition and physiology of
structures discussed should instill a sense of respect
and a renewed commitment to treat the teeth and
the oral mucosa in a manner that promotes optimal

oral and overall health and the best possible quality
of life.
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