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Preface

In 2002, the first edition of Restorative Dentistry was
launched on an unsuspecting dental profession. It was
an attempt to bring together all aspects of restorative
dentistry and allow an understanding on how they inter-
acted with each other. Whilst the book was well received,
there were some useful comments suggesting where the
content could be further improved. Therefore in this new
edition, many of the chapters have been updated and new
material has been included. We welcome the contribution
from our new co-author, Iain Pretty. Iain is clinical lecturer
and honorary specialist registrar in restorative dentistry at
Manchester Dental School. He has added a new chapter
on ‘Caries and Other Reasons for Restoring Teeth’ and
also rewritten the introduction to the chapter on simple
restoration of teeth. We welcome his contribution as it
provides a bridging link between the basic science and the
clinical application of caries management. The provision
of immediate and complete dentures was not included in
the original edition and after feedback from our readers
this has been added as a new section in the chapter “The
Principles of Tooth Replacement’. All these new changes
reflect the wide range of procedures and techniques that
are involved in restorative dentistry.

Covering the whole subject of restorative dentistry is a
difficult task, and this book does not pretend that it can be
done in a single text. However, what it does aim to do is
generate enthusiasm for this subject, which is at the
essential core of dentistry. It is hoped that it will introduce
readers to restorative dentistry and encourage them to
learn more by using it as an introductory text. Therefore,

whilst it will be of interest to the junior undergraduate
student first entering the clinic, it also contains areas of
interest to more senior students coming towards the end
of their studies. Informal feedback from the first edition
has also shown that the book is useful to the young
clinician who wishes to obtain an overview of restorative
dentistry. There are sections where the depth may extend
beyond the undergraduate level but it is hoped that by
doing so it provides an insight into the more varied work
that can be done when specialising in this area. There are
many texts available which will allow the subject areas
contained within the book to be followed up, and these are
listed in the further reading section at the end of the book.

Once again I am indebted to the work of my co-authors
and I thank them for once again assisting me in the prepa-
ration of the material. The publishers have been immensely
helpful, and this second edition would not have been
possible without the constant help and encouragement of
Mr Michael Parkinson and Dr Lulu Stader from Elsevier.

Finally I am grateful for the many comments and other
feedback that I have received from readers of the first
edition. It is my wish that the book acts as a guide to the
care of restorative patients and will lead to further reading
and debate around this important area of dentistry. Such
feedback makes such projects worthwhile and on behalf of
all the authors I wish to extend a big thank you for taking
the time to read and learn from Restorative Dentistry.

A.D.W.
Birmingham 2007



In the age of clinical photography, both digital and conven-
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dentistry

Keeping teeth is important for many functions, such as
eating and speech, whilst in our present society good
aesthetics are a high priority for the majority of people.
A realistic outcome of dentistry must be a healthy com-
fortable mouth with sound intact teeth. Dental care must
also be designed to prevent any future problems and to
help to maintain this healthy environment. Restorative
dentistry involves the care of patients who require restora-
tion of the oral and dental tissues. This area of dentistry
crosses many of the traditional departments that exist
in teaching hospitals throughout the world and includes
the disciplines of periodontology, operative dentistry,
endodontics, and fixed and removable prosthodontics.
Other specialities, such as oral surgery and orthodontics,
are often involved in the planning of restorative care.

Although the restoration of the oral tissues requires
technical skills, the clinician is intimately involved in the
decision-making process. A patient should receive inves-
tigations that lead to a correct diagnosis. The clinician
reaches the diagnosis after careful history-taking and
examination of the patient. Only then can a treatment plan
be drawn up which helps to achieve oral stability. The
clinician should be an expert in all the disciplines that
make up restorative dentistry, but should also be able to
integrate them in a sensible order and not as compart-
mentalised procedures.

The subject areas in the book are arranged in a tradi-
tional order with periodontology at the start, and fixed
and removable prosthodontics towards the end. The last
chapter hopes to show, with the use of case studies, that
the progress of patient care often does not follow such
steps. Patients often require intervention with an imme-
diate partial denture towards the beginning of treatment

Introduction to rest

prior to the instigation of periodontal care. A patient with
irreversible pulpitis requires pain relief, which involves the
use of endodontic care. The fracture of a tooth needs
temporising or, when occurring to the anterior teeth, a
temporary crown or other restoration is required. The list
of interactivity between the traditional disciplines is long
and shows the diverse nature of treatment planning that
will take place.

Prevention of damage to the tooth is a fundamental
part of restorative care. This will range from motivating
patients to clean their teeth effectively, to monitoring their
diet and giving appropriate advice. An increase in the
demand for more advanced treatment reflects changes in
patient expectation, with a reluctance to accept tooth loss
and an increasing demand for advanced restorative treat-
ment. There is often a need for comprehensive periodontal
assessment and for advice and treatment of periodontal
problems, which in the past have received insufficient
attention. Tooth wear is an increasing problem that causes
sufferers concern, requiring careful assessment and some-
times complex reconstructive techniques to avoid future
treatment and failure.

The restorative dentist is the leader of the dental team
and is responsible for the management of nursing and
hygiene care and laboratory support. Such a dentist must
be active in the field of clinical audit, establishing indices
of treatment need and measures to assess the outcome
of treatment procedures. Clinical governance is defined
as corporate accountability for clinical performance and
is about standards of quality. The restorative dentist
should take part in continuing professional development
programmes and offer leadership to develop and improve
the quality of restorative dentistry care.
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The mouth is a highly specialised organ whose complex
topographical anatomy reflects the diverse activities that it
must perform.

LIPS AND CHEEKS

The lips are muscular structures surrounding the opening
of the mouth. Externally they are covered with skin which
is tightly bound down to the underlying connective tissue
and muscle, and which contains sweat glands, hair follicles
and sebaceous glands.

The inner surface of the lips is covered with stratified
squamous epithelium, tightly attached to the underlying
connective tissue and muscle. The epithelium is thin, and
through it the underlying blood vessels are visible. The
surface is irregular with slight prominences caused by the
presence of large numbers of small mixed salivary glands.

The mucous membrane of the cheeks is also tightly
bound down to the underlying connective tissue and
muscle. To allow for stretching, and accommodation to the
movements of the mouth and cheeks, the mucous mem-
brane has a finely wrinkled form in the resting state.
Superiorly and inferiorly, the boundaries of the inner
surface of the cheek are the buccal sulci of the maxillary
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and mandibular alveolar processes. Posteriorly, the ptery-
gomandibular raphe — a fibrous tissue band — stretches
from the pterygoid process to the retromolar pad of the
mandible (Fig. 2.1). Anteriorly the mucous membrane is
continuous with that of the lips.

In the maxillary second molar region, the mucous
membrane of the cheeks is pierced by a duct — the parotid
duct — which ends as a papilla of variable size. Further
down in the cheek, level with the occlusal surfaces of the
teeth, there is often a slightly raised, horizontal whitish
band (Fig. 2.2). This is a band of keratinisation produced
by chronic trauma from the teeth. While often barely
noticeable, it can be pronounced and lead to confusion
with other, pathological, types of white lesion.

Posteriorly and in line with the corners of the mouth
there are often a small number of ectopic sebaceous glands.
These are of no significance but can be alarming when
present in large numbers. At times a large area may be
covered by such sebaceous glands which appear as yellowish
spots — Fordyce’s spots — and these can cause anxiety when
noticed for the first time.

Fig. 2.1 The pterygomandibular raphe (arrow), a fibrous tissue
band which stretches from the pterygoid process to the retromolar
pad of the mandible.

3



Restorative Dentistry

Fig. 2.2 The occlusal line (arrow), a slightly raised, horizontal
whitish band of keratinisation produced by chronic trauma from
the teeth.

Superiorly and inferiorly, the mucous membrane which
is bound down to the underlying muscle loses its attach-
ment and is reflected onto the bone of the alveolar
processes. The zone of reflection — the sulcus — must allow
for the mobility of the cheeks and the mucous membrane
is attached to the underlying structures only by loose
connective tissue. The sulci are horseshoe-shaped and are
divided into buccal and labial sections related to the
cheeks and lips, respectively. Where the sections join, their
continuity is interrupted by a variable number of sickle-
shaped fraenal attachments. The most consistently present
of these are in the upper midline (Fig. 2.3), which is usually
well developed, and the lower midline, which is less so.
Smaller fraenal attachments are usually found in the upper
and lower sulci in the canine/premolar region. Fraenal
attachments do not contain muscle and consist only of
mucous membrane separated by a little thin fibrous tissue.

The upper midline fraenal attachment may be enlarged
and have a fibrous insertion into the maxilla which, if it is
associated with lack of bony fusion, may be an orthodontic

Fig. 2.3 A well developed fraenal attachment in the upper
4 midline. This may interfere with oral hygiene.

problem. Fraena may also be a contributory factor in
periodontal disease by interfering with plaque removal,
and in the edentulous patient where the denture base
may need to be deeply notched to provide relief over the
fraenum. The fraenal attachment may then require
surgical removal.

ALVEOLAR PROCESSES

The mucous membrane covering the alveolar processes
is of two types. That part which is continuous with the
sulcus, the alveolar mucosa, is thin and loosely attached to
the underlying bone by thin connective tissue. This allows
it to accommodate to the free movement of the lips and
cheeks and permits the painless deposition of local anaes-
thetic into the underlying connective tissue. The thinness
and the plentiful blood supply give it a red colour.

In health, the alveolar mucosa is separated by a scalloped
line, the mucogingival junction, from a band of thicker
tissue — the gingiva — which are keratinised and which
surround the teeth in a band approximately 5 mm thick.

FLOOR OF THE MOUTH AND TONGUE

On the lingual side of the mandibular alveolar process, the
attached mucosa surrounding the teeth changes to loosely
attached alveolar mucosa which is reflected from the bone
onto the ventral surface of the tongue, so forming the
lingual sulcus and the floor of the mouth. The lingual
sulcus is horseshoe-shaped.

From its most distal point, the lingual sulcus runs
forwards as a channel bounded medially by the hyoglossus
muscle and laterally by the origin of the mylohyoid
muscle, widens to form the floor of the mouth and ends at
the midline lingual fraenum. In the floor of the mouth
runs a fold which increases in size postero/anteriorly and
contains the submandibular duct. The fold runs over a
slight mound in the premolar region which marks the site
of the sublingual gland. The ducts of the sublingual gland
mostly enter the submandibular duct as it passes over its
surface. The submandibular duct, and its overlying fold of
mucosa, passes further forwards until it ends close to the
midline in a papilla, in the centre of which is the duct
orifice. With the tongue raised, the midline fraenum is
tensed and the right and left papillac can be seen as
swellings on either side of the midline (Fig. 2.4). Some-
times the midline fraenum is short and tight, binding
down the tip of the tongue and giving rise to a ‘tongue tie’.
The condition does not often give rise to functional diffi-
culties, although at one time surgical removal was a
common recommendation. Occasionally it makes cleaning
the lingual surfaces of the mandibular anterior teeth diffi-
cult, causing periodontal problems, and in these cases its
removal may be indicated.



Fig. 2.4 With the tongue raised to tense the midline fraenum,

the right and left papillae can be seen as swellings on either side
of the midline.

The undersurface of the tongue is marked by several
fimbriae or folds and is covered by squamous epithelium.
Beneath the thin mucosa, tortuous, bluish veins are often
visible. The marked tortuosity allows for accommodation
to the movements of the tongue.

The dorsal surface of the tongue is divided into two
zones. The anterior two-thirds is separated from the
posterior third by a V-shaped groove — the terminal sulcus
— the apex pointing backwards. Several types of papillae
are visible. Immediately anterior to the terminal sulcus is
a line of large, mushroom-shaped circumvallate papillae,
the larger nearer the midline. Each is surrounded by a
trough containing taste buds. Much of the remainder of
the anterior dorsal surface is covered with filiform and
fungiform papillae. The filiform are the more numerous
(Fig. 2.5), each being hair-like, keratinised and surround-
ing the shorter, mushroom-like fungiform papillae. The
fungiform papillae have a thinner coating of epithelium
and are correspondingly more red in colour. They contain
variable numbers of taste buds. On the lateral border of
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the tongue, posteriorly, can be found a few foliate papillae
containing numerous taste buds.

A marked central fissure is often characteristic of the
anterior two-thirds of the dorsum of the tongue. The
posterior third of the tongue is pale pink and faces back
into the pharynx. It is covered with lingual follicles, which
are low prominences containing lymphoid tissue and
surrounded by shallow furrows. The sum total of the
lymphoid tissue in the posterior third of the tongue is
called the lingual tonsil.

HARD PALATE, SOFT PALATE AND PHARYNX

The hard palate forms the roof of the mouth and, having
an accessory part to play in mastication, is covered with
keratinised epithelium. Peripherally it is covered with
mucoperiosteum continuous with the attached gingiva,
and attached firmly to the underlying bone. More centrally,
in the angle between the palatine and alveolar processes of
the maxilla, it is separated from the bone by intervening
connective tissue containing blood vessels and nerves. The
presence of connective tissue between the epithelium and
bone allows anaesthetic to be infiltrated without causing
pain. Further centrally and in the midline, the epithelium
is again tightly bound down to the underlying bone, which
is sometimes raised in the midline as a midline palatal
torus of variable size.

In the midline, behind the central incisor teeth lies the
incisive papilla, an oval prominence covering the incisal
fossa and marking the entry into the mouth of the naso-
palatine nerves. The incisive papilla serves as a useful land-
mark when attempting to anaesthetise the nerve supply to
the soft tissues lingual to the maxillary central incisor teeth.
Just distal to the incisive papilla there are a variable num-
ber of roughly parallel irregular raised folds of muco-
periosteum, the palatal rugae (Fig. 2.6). Even further
posteriorly, marking the junction of hard and soft palate,

Fig. 2.5 The dorsal surface of the tongue showing filiform and
fungiform papillae; the filiform are the more numerous.

Fig. 2.6 The anterior hard palate showing the incisive papilla and
rugae.
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lie two small indentations, one on either side of the mid-
line. These are the foveae palatini, where the ducts of two
small clusters of salivary glands open into the mouth.

The soft palate is covered with stratified squamous
epithelium and divides the oropharynx from the naso-
pharynx. It terminates distally in a short muscular projec-
tion, the uvula, and by its contact with the posterior wall
of the pharynx regulates the flow of air through the mouth
and nose when breathing and speaking. At this point on
the posterior wall of the pharynx, a functional thickening
of the superior constrictor muscle, called the ridge of
Passavant, aids production of an airtight seal.

Laterally the side of the pharynx is marked by two
arches. The anterior is produced by the presence of the
palatoglossus muscle. It is separated by the pharyngeal
tonsil from the distal arch, which is formed by the palato-
pharyngeus muscle (Fig. 2.7). The pharyngeal tonsil is a
collection of lymph tissue and in young patients is
frequently red and swollen in response to infection. In
later life, it atrophies and even shows calcification, which
can be a source of diagnostic confusion on panoramic
radiographs. The pharyngeal tonsil is part of a ring of
lymphoid tissue, the other parts of which are the lingual
tonsil, found on the posterior third of the tongue, and the
adenoids, a collection of lymph tissue found in the midline
of the posterior wall of the nasopharynx.

THE TEETH

A tooth may be divided into crown and root, the crown
being covered by enamel and the root by cementum. The
two surfaces meet at the cement—enamel junction which
is visible as the cervical line on the neck of the tooth. In
the healthy mouth of a young adult, the level of gingival
attachment will be coronal to the cervical line. The
anatomical crown ends at the cervical line, in contrast to
the clinical crown which is the amount of tooth protruding

v R
Fig. 2.7 The lateral wall of the pharynx: A, palatoglossal arch;
B, pharyngeal tonsil; C, palatopharyngeal arch.

beyond the gingival margin into the patient’s mouth.
Variations in clinical crown length are often produced by
different levels of gingival attachment to the tooth and are
seen in patients suffering from gingival recession and hence
showing increased clinical crown length. Short clinical
crowns are seen in teeth that have worn excessively,
commonly due to bruxism, or where teeth have been worn
down by attrition.

Incisors and canines have four axial surfaces converging
in an incisal edge. Premolars and molars have five surfaces,
the incisal edge being replaced by an occlusal surface.
The surface of the crown shows many elevations and
depressions which make up the typical appearance of the
tooth. The following terms are used in the description of
crown anatomy:

Cusp: an elevation or mound on the occlusal surface.
Cingulum: the lingual convex bulge on an anterior tooth.

Tubercle: a small elevation on some part of the crown
produced by an extra formation of enamel and dentine.
These are quite frequently seen buccally on deciduous
first molars (the tubercle of Zuckerkandl) and lingually on
upper first molars (the cusp of Carabelli).

Ridge: a linear elevation on the surface of a tooth. A good
example is the marginal ridge found on the mesial and
distal surfaces of molars and premolars.

Fissure: an irregular linear depression in the tooth
surface. A pit is a small pinpoint depression.

Developmental groove: a developmental deformity in
the crown and/or root of a tooth. This type of defect will
encourage the formation of a periodontal pocket, particu-
larly when it involves the root, because dental plaque will
collect there undisturbed. Grooves are sometimes seen on
permanent upper lateral incisors, especially on palatal
surfaces.

Mamelon: any one of the three rounded protuberances
found on the incisal edges of recently erupted anterior
teeth. Mamelons wear away quickly, usually within two
years of eruption.

Facet: a small, smooth, flat surface seen on the occlusal
aspect of the crown indicating an abnormal pattern of
wear on the enamel.

Perikymata: secen commonly on recently erupted incisors
as a series of horizontal ridges running parallel to the
incisal edge and quite often affecting the whole of the
labial surface of the crown.

The primary dentition

The eruption of the primary teeth begins at about 6 months
of age with the mandibular incisors. All primary teeth have
usually erupted by the age of 2 years, although there is



considerable individual variation, with some children not
exhibiting their first teeth until they are over 1 year old.
There do not appear to be any ethnic differences in the
dates of eruption, but severe malnutrition may cause delayed
eruption as well as seriously affecting other aspects of the
child’s growth.

The usual order of appearance of the primary teeth in
the mouth is:

. central incisors
. lateral incisors
. first molars

. canines

. second molars.

(O IOV S

Mandibular teeth usually erupt before maxillary teeth. As
the child approaches the age of 5 years, spacing will appear
between the primary teeth as a result of the jaw growth
required to accommodate the developing permanent teeth.

Permanent dentition

Eruption of the mandibular permanent teeth tends to
occur slightly ahead of the maxillary, by a few months.
Some studies have shown boys to have delayed eruption
compared with girls. Interestingly, black children in the
USA show slightly earlier eruption dates compared with
Caucasians. This has also been shown to be true when
African Blacks are compared with European Caucasian
subjects. Only the permanent molars erupt without dis-
placing a primary predecessor, and the first permanent
molar appears at the age of 6 years.

PULP DENTINE COMPLEX

The pulp dentine complex consists of pulp tissue, odonto-
blasts and dentine. The dental pulp is a soft tissue con-
taining nerves, blood vessels, cells and ground substance.
The young pulp has numerous cells and few fibres, whereas
the older pulp has relatively few cells and more fibrous
tissue. The dental pulp is contained within a rigid chamber
of dentine, which limits its ability to expand during episodes
of vasodilation such as an inflammatory response to noxious
stimuli. The response produces a rise in intrapulpal pressure
and it has been suggested that this rise in pressure may
result in compression of blood vessels and reduction in
blood supply. The amount of damage is dependent upon
the severity and length of insult, with local feedback
mechanisms limiting damage by increasing the rate of
fluid removal. Thus pulpal damage may be localised in a
specific area of the tooth rather than throughout.

The main function of the dental pulp is to produce
dentine (Box 2.1), the major structural part of the tooth;
however, it also has a sensory role.

Dentine is produced by odontoblasts, columnar-shaped
cells which differentiate during the bell stage of tooth

2 / The healthy mouth

Box 2.1 Dentine

¢ Dentine is permeable

¢ This permeable structure allows noxious stimuli to reach
the pulp

® Noxious stimuli may result in the production of sclerotic
dentine, which limits diffusion

development. Odontoblasts have a process around which
dentine tubules are formed. These tubules make up
approximately 20-30% of the total volume of human
dentine, which, as a result, is permeable and can allow
noxious stimuli through to the pulp. Thus odontoblasts
link dentine and pulp and are the first cells to encounter
irritation. Partial or complete occlusion of dentine tubules
may occur with age or in response to noxious stimuli.
When tubules become filled with mineral deposits the
dentine is termed sclerotic and limits diffusion of noxious
stimuli; the decreased permeability of dentine protects the
pulp from irritation.

Radiographs give some idea of basic root canal anatomy
although the reality is far more complex. The variations in
internal root canal anatomy are infinite. Single roots may
contain more than one canal, which may remain separate
or join along their length. Studies of cleared extracted
teeth have shown that all roots enclose a minimum of one
root canal system, which frequently consists of a network
of branches. The apical anatomy is usually described as
there being a narrowing (constriction) and a wider foramen
on the side of the root (Fig. 2.8). This classical anatomical
arrangement, however, does not always exist, especially in
cases where there is apical pathology or frank evidence of
root resorption. In such situations the apical constriction
may be absent.

Communications with the periodontal ligament exist
either in the furcation (furcal canals) or laterally (lateral
canals). In addition, the root canal may frequently termi-
nate as more than one opening (as opposed to the single
exit described above) with an array of accessory canals
forming an apical delta. These furcal, lateral and apical
communications have been termed ‘portals of exit’ from
the root canal system. Furcal, lateral and accessory canals

/Root apex

Foramen

Apical constriction

Fig. 2.8 The apical anatomy as classically described.
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are created during tooth formation either when there is a
break in the sheath of Hertwig or when the sheath grows
around an existing blood vessel. On occasions, such canals
can be as large as the apical foramen. Their significance is
not fully understood, but it would seem sensible to use a
preparation technique that aims to clean as much of the
root canal system as possible.

The pulp chamber and root canal orifices may be
reduced in size as a result of deposition of secondary and
tertiary dentine. If the irritation is severe, with extensive
destruction of pulpal cells, then further inflammatory
changes involving the rest of the pulp will take place and
could lead to pulp necrosis. Such pulpal degeneration starts
coronally and progresses apically. Necrotic pulpal break-
down products may leach out of the root canal system to
form lesions of endodontic origin around the portals of
exit. Frequently these changes in the periodontium will
be visible lateral to the root before they are apparent
apically. It is therefore extremely important to examine
roots periradicularly as opposed to periapically, as such
examination may provide an early indication of pulp
degeneration (Fig. 2.9).

Some general considerations on pulpal anatomy are
given in Box 2.2.

Sensory nerves of the pulp arise from the trigeminal
and enter via foramina in close association with blood
vessels. They pass upwards through the radicular pulp and
fan out to form the plexus of Raschow. The two types of
sensory nerve fibres principally found in the pulp are A
(myelinated) and C (unmyelinated). Ninety per cent of the
A fibres are A-delta, located in the region of the pulp
dentine junction. They have a relatively low threshold and
produce sharp responses. C fibres are distributed through-
out the pulp, have a high threshold and are usually asso-
ciated with tissue injury; the response is more severe than
that of A-delta fibres. Nerve fibres of the pulp are relatively
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Fig. 2.9 Radiograph of periradicular lesion associated with a
lateral canal.

Box 2.2 General considerations on pulpal anatomy

¢ The shape of the coronal pulp and the outline of the
canals are a reflection of the outline of the crown and
root surfaces (Fig. 2.10)

® Root canal anatomy is frequently more complex than
radiographs suggest

¢ Pulp morphology is altered by age, irritants, attrition,
caries, abrasion and periodontal disease

¢ Most roots are curved; however, many curvatures are
towards or away from the two-dimensional radiographic
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Fig. 2.10 Cross-sections of root canal anatomy showing
the relationship between pulpal and radicular shape.

resistant to necrosis and C fibres may still be able to
respond to stimulation in the degenerating pulp.

Dentine sensitivity is thought to be due to the move-
ment of fluid in the tubules and is referred to as the hydro-
dynamic theory of sensitivity. This movement is thought to
be translated by sensory receptors into a pain stimulus,
usually of short duration, which is responded to principally
by A fibres.

Painful pulpitis is more associated with C fibre stimu-
lation and results in a dull aching and poorly localised
response.

PERIODONTAL TISSUES

The periodontal tissues consist of the gingiva, covering the
alveolar processes, and the periodontal ligament, with dense
bundles of fibres which run from the cementum lining the
root surface to the alveolar bone to which the fibres are
attached (Fig. 2.11).

Gingiva
The gingiva line the external surface of the periodontium
(Fig. 2.12, Box 2.3). The gingival tissue runs from the
mucogingival line, which marks the boundary with the
non-keratinised buccal mucosa, and covers the coronal
aspect of the alveolar process. On the palatal aspect, the
mucogingival line is absent as the gingiva here is con-
tinuous with the keratinised, non-mobile palatal mucosa.
The gingiva ends at the cervix of each tooth, surrounds
it and attaches to it by a ring of specialised epithelial tissue
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Fig. 2.11

— the junctional epithelium. This epithelial attachment
provides continuity of the epithelial lining of the oral cavity
with the surface of the teeth.

Healthy gingiva is described as ‘salmon’ or ‘coral pink’. It
may be pigmented, which reflects the ethnic origin of the
subject. The gingiva is firm in consistency and firmly
attached to the underlying alveolar bone. The surface of
gingiva is keratinised and may exhibit an orange peel
appearance, called ‘stippling’. The width of attached gingiva
can vary dramatically between patients and within an
individual’s mouth, from as little as 1 mm to over 10 mm.

Figure 2.12 shows healthy gingiva. The free gingival
margin covers the cemento-enamel junction (CE]) and
the gingival papillae fill the embrasures. A shallow linear
depression, the gingival groove, can be observed in some
areas, distinguishing the free gingival margin from the
attached gingiva. Microscopically, gingiva consists of strati-
fied squamous epithelium supported by a thin layer of
dense fibrous connective tissue (Box 2.4). The gingival
epithelium may be divided into the oral epithelium cover-

Fig. 2.12 Labial view of lower incisor teeth showing features of
the gingiva: adjacent to the teeth is the free gingiva, and below
this the attached gingiva which merges into the lining mucosa at
the mucogingival junction.

2 / The healthy mouth

Box 2.3 The gingiva

The gingiva may be divided into the following areas:

¢ free marginal gingiva, about 1.5 mm wide in health

® the attached gingiva, of variable width

® the interdental gingiva, occupying the embrasure space
between adjacent teeth

® the gingival crevice or sulcus leading from the marginal
gingiva to the junctional epithelium

ing the external surface of the gingiva, the crevicular epithe-
lium lining the gingival crevice, and the non- keratinised
junctional epithelium (Fig. 2.13). The crevicular epithelium
resembles the oral gingiva coronally and the junctional
epithelium apically. The degree of keratinisation varies,
therefore, according to relationship to the tooth. Under-
neath the gingiva is the dense gingival connective tissue.

Junctional epithelium

The junctional epithelium (JE) adjacent to the tooth is that
part of the gingiva which attaches the connective tissue to
the tooth surface (Fig. 2.14). It forms a band 2-3 mm

Epithelial attachment

Junctional epithelium

! Oral gingiva
Enamel

Circular fibres of
i F gingival tissues
— Free gingiva
Blood vessels

Dentine 5
—f— Alveolar bone

Periodontal ligament

principal fibres  — Attached gingiva

— Mucogingival junction
Cementum

Lining mucosa
Fig. 2.13 The dento-gingival area.

Box 2.4 Fibres of the free gingiva

The collagen fibres of the free gingiva are arranged in

three main groups:

¢ circular fibres — these form a collar around the neck of
the tooth holding the free gingiva tightly against it

¢ gingival fibres - these originate from the cementum of
the cervical part of the root and fan outwards into the
free gingiva

® transeptal fibres — these run from the cervical cementum
on the distal side of one root to the cementum on the
mesial aspect of the next tooth






