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Periodontal Examination and Screening

Richard Palmer and Peter Floyd

The majority of adult patients attending a general practice have suffered from some
form of gingival/periodontal disease. There have been many classifications of peri-
odontal conditions, from simple categorisation to complex lengthy lists, which
include conditions that most clinicians are unlikely to encounter (see Chap. 4). It is
therefore important for the general practitioner to have a system that facilitates iden-
tification of the most common conditions and to apply the most appropriate treat-
ment. The clinical features of chronic gingivitis and periodontitis are obvious in the
majority of patients, despite many being unaware of their problem. Recognition of
more subtle forms of disease requires an increased level of awareness by the clini-
cian. It has been estimated that only about 15-20% of patients have severe enough
periodontal disease to result in significant tooth loss, occurring most often in middle
to old age. Ideally these individuals should be identified and offered treatment as a
priority, preferably at an early stage in the disease process.

It has been shown that initial periodontal attachment loss can be detected in a
small proportion of young people in their late teens. Whether they subsequently
prove to be the susceptible group identified in older age groups has yet to be estab-
lished. There are unfortunately no reliable indicators to identify susceptible indi-
viduals prior to periodontal breakdown.

Complete periodontal charting and recording of all probing depths in all patients
is clearly impractical, and therefore a simple method of screening is advocated to
facilitate rapid and easy identification of those patients who require treatment and
careful monitoring. This is based upon the Community Periodontal Index of

R. Palmer (<)
Faculty of Dentistry, Oral and Craniofacial Sciences, King’s College London,
London, UK

P. Floyd
North Chailey, East Sussex, UK

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021 1
R. Palmer, P. Floyd (eds.), Periodontology, BDJ Clinician’s Guides,
https://doi.org/10.1007/978-3-030-76243-8_1


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-76243-8_1&domain=pdf
https://doi.org/10.1007/978-3-030-76243-8_1#DOI

2 R. Palmer and P. Floyd

Treatment Needs (CPITN) system, and the modifications proposed by the British
Society of Periodontology, and is now called the basic periodontal examina-
tion (BPE).

1.1 BPE Screening

The dentition is divided into sextants (UR7-UR4, UR3-UL3,UL4-UL7, LR7-LR4,
LR3-LL3, LL4-LL7), and examination carried out with a World Health Organization
(WHO) BPE periodontal probe, which has a spherical-ended tip (diameter 0.5 mm)
and a coloured band extending from 3.5 to 5.5 mm (Fig. 1.1). A probing force of
approximately 20-25 g is recommended. The probe is gently inserted into the gin-
gival crevice at a minimum of six points on each tooth (mesiobuccal, midbuccal,
distobuccal and the corresponding points lingually) or preferably by ‘walking’ the
probe around the tooth to explore the total extent of any pocketing.

For each sextant only the highest score is recorded. A sextant must contain at
least two teeth to be included. A simple box chart is used to record the scores.
Table 1.1 details the different codes and Fig. 1.2 shows how they are applied. This
is a screening system and is not intended to be used for monitoring purposes during
treatment or for treatment planning of complex cases. Those subjects who score 4
or * in any sextant should have a full periodontal chart performed for that sextant
(see the ‘Periodontal charting’ section in this chapter).

Fig. 1.1 Periodontal probes. The WHO BPE probe (left) has a 0.5 mm diameter ball end and a
black band at 3.5-5.5 mm. In this design there is also an additional black band at 8.5 mm to
11.5 mm. The middle probe has Williams markings (1,2,3,5,7,8,9,10 mm), and the probe on the
righthas UNC markings (University of North Carolina: 1,2,3,4,5bold,6,7,8,9,10bold,11,12,13,14,15
bold mm)
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Table 1.1 Basic periodontal examination screening codes

Code Definition
4 Coloured band of the probe disappears into a pocket indicating a probing depth of at

least 6 mm

3 Coloured band of the probe remains partly visible in the deepest pocket of the sextant
(probing depth of at least 4-5.5 mm)

2 Coloured band of the probe remains completely visible in the deepest pocket of the

sextant, but the presence of calculus or a defective restoration margin is detected
supra- or subgingivally

1 Coloured band of the probe remains completely visible in the deepest pocket in the
sextant, but there is bleeding

0 Healthy gingival tissue with no bleeding after probing

& Denotes the presence of a furcation involvement (or advanced attachment loss)

Fig. 1.2 Diagrammatic representation of the BPE screening system illustrating the differ-
ent codes

1.2  BPE Screening in Children and Adolescents

Guidelines have been formulated by the British Society of Periodontology and
British Society of Paediatric Dentistry for under 18-year-olds. Gingivitis may be
common, and therefore codes 0-2 can be used during the examination of children in
the mixed dentition, aged 7 to 11 years. A partial recording method examining URG,
URI, UL6, LL6, LL1 and LR6 is advocated, with the full set of BPE codes used in
12—17-year-olds. Significant levels of disease are rare, but it has long been recog-
nised that first permanent molars may show the earliest signs of attachment loss
(and also incisor teeth in rare localised severe disease). The results of screening, in
addition to any other unusual or significant medical conditions, should identify
cases that need to be referred to a specialist.
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1.3 Visual Examination

Healthy gingiva is normally pale pink and may be affected by racial pigmentation
(Fig. 1.3). There is a fairly noticeable change at the mucogingival junction where the
keratinised attached gingiva meets the non-keratinised mobile alveolar mucosa, which
is redder with greater visibility of the underlying blood vessels. It is important to be
aware that in some cases apparently healthy marginal tissue may conceal deep-seated
lesions (Fig. 1.4) that would remain undiagnosed without probing. This is most likely
to occur in patients with thick or fibrotic gingivae, those with reasonably good super-
ficial plaque control and tobacco smokers (see ‘General factors affecting prognosis’ in
Chap. 4). Normal anatomical variants of gingival thickness are described as the ‘gin-
gival morphotype/biotype’ and can be classified as normal, thin or thick.

Fig. 1.3 (a) Healthy gingiva. Note the smooth contour, well-shaped papillae completely filling the
interdental space, the absence of redness or swelling and no exposure of root surface. The periodon-
tal probe records a depth of 2 mm with no bleeding (b) Healthy gingiva showing pigmentation

Fig. 1.4 Probing depth of 5 mm at distolingual aspect of lower first molar in the presence of
healthy, stippled marginal tissue. This probing depth is due to a combination of some attachment
loss and slight coronal position of the gingival margin
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Fig. 1.5 Enlargement of the interdental papillae in a patient taking phenytoin. Decementation of
an abutment crown on the canine may have further exacerbated the condition

Swelling is one of the cardinal signs of inflammation but will differ in consis-
tency and appearance between individuals. Vascular changes occurring in the acute
phase of inflammation give rise to oedema and redness. These changes may be
exacerbated by such factors as hormonal changes in pregnancy. Fibrotic changes on
the other hand are a hallmark of chronic inflammation. More dramatic fibrous
enlargement is commonly seen in patients taking drugs such as phenytoin, ciclospo-
rin and calcium channel blockers such as nifedipine (Fig. 1.5). This is often referred
to as drug-influenced or drug-related gingival overgrowth.

The most common complaint in patients with periodontal problems is bleeding,
although too often this is accepted as normal. Spontaneous bleeding or the presence
of a noticeable purulent exudate occurs in severe disease. These signs may be elic-
ited following periodontal probing or by pressure applied to the gingival tissue
(Fig. 1.6).

Gingival recession is a common cause for concern. It is manifested clinically
when the cement-enamel junction (CEJ) has become exposed (Fig. 1.7). The
receded gingival margin may have all the features of gingival health or show inflam-
mation and pocketing. Recession may be the major concern for some patients. It is
important to assess the distribution throughout the mouth and at the surfaces of the
affected teeth to diagnose the most likely cause. Recession associated with exces-
sive toothbrushing is usually confined to the labial/buccal surface, does not involve
the proximal surfaces (interdental papillae) and may be accompanied by cervical
abrasion. The presence of visible, dark subgingival calculus on an exposed suprag-
ingival root surface is proof that prior pocketing existed and that the recession is a
result of plaque-induced inflammation (i.e. periodontitis) and is usually accompa-
nied by recession of the interdental papillae exposing proximal root surfaces.
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Fig. 1.6 Gross inflammation and detachment of the gingiva. Multiple discharging sinuses are
present. Loss of stippling is described as one of the early signs of inflammatory changes in the
gingiva but, as illustrated here, may persist with severe inflammation and destruction yet be absent
in other individuals with healthy tissue

Fig. 1.7 (a) Variable degrees of recession on the lower incisors. There is a moderate inflammatory
change, and the mucogingival junction is close to the gingival margin at the lateral incisors. (b)
Healthy gingivae following treatment of periodontitis. The gingivae are receded on the labial,
proximal and palatal aspects of the anterior teeth. There is a reduced but healthy periodontium with
shallow probing depths and no bleeding on probing

1.4  Periodontal Charting
1.4.1 Probing Depths

Conventionally, probing depths are recorded from the gingival margin at six points
around each tooth—mesial, mid and distal from both the buccal and lingual aspects.
At each aspect the examiner should search for the deepest site. Various probe mark-
ings are available according to personal preference; for example, Williams marking
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Fig. 1.8 Anatomical chart of teeth with numerical and graphical recording of probing depth (PD)
and recession (R). Mobilities are recorded in Roman numerals on the crowns. Furcations are
recorded in relation to the mesial, distal and buccal aspects of the maxillary teeth as open (grade I)
or closed (grade II) triangles. A note is made of any grade III furcations

1,2,3,5,7,8,9 and 10 mm and University of North Carolina (UNC) marking 1, 2,
3,4,5,6,7,8,9,10, 11, 12, 13, 14 and 15 mm with more distinct marks at the 5-mm
intervals (see Fig. 1.1). Probing depths can be recorded in grids or on pictorial
charts, which have the advantage of being able to record other pertinent anatomical
facts and help when explaining the clinical situation to the patient (Fig. 1.8). Charts
may be paper based or computerised, with the latter having the potential advantage
of automated comparison between visits. It should be remembered, however, that
probing depths are an approximation of the actual pocket depth and will be influ-
enced by many factors:

» Force applied.
* Probe tip diameter and profile.
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e Inflammatory status of tissue.

e Position of gingival margin.

e Presence of subgingival calculus.

e Access and crown morphology (direction of probe relative to tooth anatomy).
 Patient comfort and tolerance.

For the same probing force, a probe of a given tip diameter will penetrate further
into inflamed tissue than healthy tissue. A decrease in inflammation and the conse-
quent improvement of tissue resistance will result in decreased probe penetration
and an apparent gain in attachment. This will be reflected in the proportion of sites
where bleeding on probing is recorded. This will be dealt with in more detail in
Chap. 6, which deals with tissue responses to treatment.

1.4.2 Furcations

Molar teeth require special consideration because the conventional six-point chart is
much less representative of the pattern of disease around multirooted teeth. The
estimation of the degree of destruction within the furcation is difficult but necessary
to establish a detailed picture of the remaining support. Furcation involvements can
be graded on how far a probe can pass horizontally between the roots (Table 1.2),
but this gives no indication of the vertical destruction on the inner aspects of the
furcation. Each furcation entrance is evaluated individually, but where roots are
close together or the furcation entrance is deeply located, this may be very diffi-
cult—even with purpose-designed furcation probes. Radiographic examination will
help, as will a more thorough evaluation during initial treatment or at the time of
surgery (see Chap. 8).

The furcation grades can be recorded on the chart (Fig. 1.8), where grade 1 is
depicted as an open triangle and grade 2 as a filled triangle.

1.4.3 Recession

It is essential to record the degree of gingival recession as it contributes to the mea-
sure of attachment loss (probing depth + recession = attachment loss; Fig. 1.9). For
convenience in clinical practice, recession is normally recorded from the CEJ to the
gingival margin at the mid labial/facial and mid lingual/palatal surfaces. If the CEJ
is obscured by a restoration, then the edge of the restoration may be chosen as an

Table 1.2 Furcation grading Grade Definition
I Less than 3 mm horizontal probing
11 Greater than 3 mm but not through

III Through and through involvement
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Fig. 1.9 Probe in pocket
recording a probing depth
of 5 mm and recession of
3 mm, giving an
attachment loss of 8 mm
from the cement-enamel
junction

alternative landmark to judge future changes. The detailed assessment and manage-
ment of recession are dealt with in Chap. 9.

1.4.4 Gingival Enlargement

Normal clinical practice rarely charts a more coronal position of the gingival mar-
gin, as occurs with gingival overgrowth/anatomical variation. This important fea-
ture results in deeper probing depths (an element of ‘false pocketing’) and can
mislead the clinician to overestimate the degree of destruction. This also applies to
examination of children and adolescents where the gingival margin may not have
remodelled to the normal adult level, a condition referred to as ‘delayed or altered
passive eruption’ (Fig. 1.10).

1.4.5 Mobility

Mobility is usually graded on a 0-3 basis but it remains very subjective (Table 1.3).
It is normally assessed by applying pressure from the buccal and lingual aspects of
the crown using two-hand instruments.
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Fig. 1.10 Lower incisor
region in a child of 7 years.
The longer clinical crowns
on the central incisors are
not affected by recession—
only the enamel of the
crown is exposed. The
gingival margins on the
lateral incisors are more
coronally located as the
tissue has not yet
remodelled to a more
mature location

Table 1.3 Degrees of Grade Mobility
mobility 0 No detectable movement, classically
<0.2 mm
1 Horizontal mobility >0.2 and <0.5 mm
Movement 0.5-1 mm
3 >1 mm or vertical displacement

All teeth have a normal degree of mobility, which may only be clinically detect-
able on teeth with small roots such as lower incisors. Increased mobility occurs with
changes resulting from inflammation and increased forces:

¢ Loss of attachment and bone.

* Widening of periodontal ligament due to increased forces.

* Loss of apical attachment due to endodontic lesions, trauma or root resorption.
e Unfavourable root morphology, e.g. short tapering root forms.

1.4.6 Occlusion

There are a number of circumstances where evaluation of the occlusion, lip compe-
tence and parafunctional habits is essential:

* Migration of one or a few teeth.

e Qvereruption.

* Increasing mobility or patient complaining of mobility.

* Direct tooth to gingival contact as in class II division 2 incisor relationship.
* Tooth wear.

e Temporomandibular dysfunction.

* Treatment plans involving complex restorative work.

The occlusal evaluation would include measurement of overjet and overbite
(Angle’s classification), intercuspal position, retruded contact position and lateral
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Fig.1.11 Poorly
contoured crowns (upper
left incisors) with
subgingival extension,
overhanging margins and
poorly contoured
embrasure spaces.
Increased plaque retention
has resulted in severe
gingival inflammation

excursions and noting of any interferences. Tilted teeth, wear facets and fremitus
(mobility of teeth in functional contact) are noted. An orthodontic opinion is advis-
able in cases where this is a main complaint of the patient.

1.4.7 Restorative Status

An assessment of the restorative and endodontic status of the dentition is obviously
vital in reaching a treatment plan and prognosis. Factors to consider are as follows:

» Existing restorations.

* Restorations extending subgingivally or onto root surfaces.
* Poor-quality restoration margins.

e Caries and recurrent caries.

e Root caries.

* Root/tooth fractures or cracks.

e Endodontic status.

* Removable prostheses.

* Fixed prostheses.

e Aesthetics.

Restoration margins extending subgingivally, especially if they are poor quality,
will directly affect the periodontal tissues by enhancing plaque retention in the most
crucial zone (Fig. 1.11).

1.4.8 Radiographic Examination

Routine horizontal bitewings in general practice offer a good opportunity to assess
patients for periodontal destruction. They should produce minimum distortion, even
with a short cone, as the film lies generally parallel to the teeth. In adults, a distance
of 2 mm from the CEJ to interdental bone crest should be considered the normal



12 R. Palmer and P. Floyd

Fig.1.12 Vertical
bitewing film showing
normal distance from
cement-enamel junction to
bone crest of about 2 mm.
The furcations are usually
also visible in this type

of film

value. Therefore the bone crest should be visible in both upper and lower jaws, even
in early to moderate disease. The bitewing film may also be turned vertically
(Fig. 1.12) in order to obtain an image of the bone crest in more advanced disease.
This type of film also has the advantage of being fairly reproducible for long-term
monitoring in practice but may not capture an image of the root apices.

Periapical films are required for proper assessment of root morphology and
length. Those taken with a bisecting angle technique (often with the film bent) are
of very limited value because of distortion (Fig. 1.13). The use of a long cone and
film holders that facilitate paralleling of tooth and film are recommended (e.g. Rinn
holders). Digital radiographs offer direct measurement of root length and bone crest
levels and image enhancement.

New-generation panoramic radiographs offer a good general evaluation of the
teeth and supporting bone and digital measurement. In some cases they can match
the quality of images obtainable from intraoral radiographs (Fig. 1.14), and new-
generation CBCT machines can provide 3D evaluation. They cannot currently be
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Fig. 1.13 Diagram to
illustrate the difference
between (a) the long-cone
paralleling technique and
(b) the bisecting angle LC \ //
technique in terms of

distortion and
superimposition of images
in the latter —ﬁ

/o

(=
=

Fig. 1.14 A panoramic
radiograph captured on a
new-generation CBCT
device. This provides very
good image quality,
although there is some
overlapping of the
premolars in the upper
right quadrant and some
lack of detail in the lower
incisor region

advocated for routine periodontal diagnosis. All radiographic examinations should
be justified, and the guidelines produced by the Faculty of General Dental Practice
are recommended (fgdp.org.uk).

1.5 Conclusion

Many dental practitioners are now using periodontal screening systems during rou-
tine dental examinations, and some patients will require more detailed and specific
examination. Most patients are unaware of existing periodontal disease, and the
advantages of early detection are obvious. Many practitioners will now have access
to computerised charting. Readers are invited to copy for their own personal use a
blank anatomical chart that can be found at the end of this chapter. The British
Society of Periodontology has also produced a useful manual chart which can be
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viewed on the website bsperio.org. A blank plaque and bleeding score chart can be
found at the end of Chap. 6.

The following chapters will describe the relatively simple management of early
to moderate periodontitis, by contrast with the complex treatment required in
advanced disease that is considered in later chapters.
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Pathology of Periodontal Disease 2

Adam Hasan

Dental plaque or dental biofilm is part of the host microbiome which is now thought
to play a crucial role in health and disease. An appreciation of the interaction
between the host and microbiome provides a useful basis from which to understand
the disease process and treatment rationale.

2.1 Biofilms

Dental plaque is a bacterial biofilm which causes plaque-induced gingivitis and
periodontitis. Conceptually, one may regard periodontal disease as a host—-microbial
interaction in which both host and bacterial factors determine the outcome, such
that changes in the balance between host and bacterial factors can result in a change
from health to disease. The balance may be changed, for example, by a reduction in
the host resistance, an increase in the biofilm or an increase in bacterial virulence.
The clinical manifestation of periodontal disease is further modified by local and/or
systemic factors (see Chaps. 1 and 3).

2.1.1 Development of the Dental Biofilm

The dental biofilm may be defined clinically as bacterial deposits which cannot be
easily rinsed away. It may form on teeth, mucosa or other solid surfaces. These
deposits can be readily visualised with vegetable or synthetic dyes in disclosing
solutions and can become calcified to form calculus.

A. Hasan (P<)
Faculty of Dentistry, Oral and Craniofacial Sciences, King’s College London, London, UK
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The dental biofilm is an organised bacterial community which forms when a
solid structure is placed in an aqueous environment. In the oral cavity, the solid
surfaces are either teeth or restorative materials—the metal, ceramics or acrylic in
appliances. Dental biofilms differ from biofilms on mucosal surfaces as they form
on non-shedding surfaces; stable communities can therefore become established.
In the initial stages of biofilm formation, adsorption of macromolecules (salivary
mucins and proteins) results in the formation of an acquired pellicle. Bacteria can
readily adhere to these surfaces through adhesins (specific surface receptors).
Once attached, the bacteria actively grow and synthesise outer membrane compo-
nents, which facilitates bacterial adherence. The bacterial mass increases in size
due to continued growth of those microbes already adhering to the biofilm and by
the adherence of new microbes. The synthesis of extracellular polymers further
facilitates adherence of bacterial species which are unable to adhere directly to
pellicle. The superficial layer is loose and irregular in appearance and is itself
bordered by a fluid layer. As the thickness of the biofilm increases, diffusion of
nutrients in and out becomes progressively more difficult. Oxygen gradients form
as a result of rapid utilisation by superficial bacterial layers and poor diffusion of
oxygen through the biofilm matrix. Anaerobic conditions eventually develop.
Supragingival plaque obtains nutrients from dietary products dissolved in saliva,
whereas microbes in the depths of the periodontal pockets obtain nutrients from
the periodontal tissues, gingival crevicular fluid, blood supply or other
microorganisms.

The primary colonisation consists of aerobic and facultative anaerobes such as
Gram-positive cocci (e.g. streptococci). Gram-positive rods appear, increase in
number and eventually outnumber the cocci. Gram-positive filaments, such as
Actinomyces, may later predominate. There are specific surface receptors on the
Gram-positive cocci and rods that allow the adherence of Gram-negative bacteria,
which otherwise lack the ability to attach directly to pellicle. As time progresses,
there is a shift in the microflora from Gram-positive to Gram-negative organisms
and an increase in heterogeneity of the microbial species.

Stable bacterial communities are established with nutrients being exchanged
between different microbes and also the production of bacteriocins (which kill
specific bacteria). The local environment may protect growing biofilms, for example,
in stagnation areas where the microbes are effectively housed away from the self-
cleansing actions within the oral cavity. Specific bacterial communities are then
established in different sites, according to the local environments, with differences
existing between the shallow gingival crevice compared with a deep periodontal
pocket, a flat enamel surface compared with a fissure. These communities are more
resistant to antibiotics and effectively require much higher doses to exert a
microbicidal effect as a result of the complex inter-relationships within these
bacterial communities.
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2.2 Role of Bacteria in Periodontal Disease

Although there is evidence that bacterial plaque/dental biofilms play a major role in
the aetiology of periodontal disease, it is not clear whether the bacteria initiate
disease non-specifically or specifically (Fig. 2.1). There are now four hypotheses
about the role of bacteria in periodontal disease, which largely ignore, however, the
role of host factors (see the Sect. 2.4 in this chapter).

2.2.1 Non-specific Plaque Hypothesis

Periodontal disease is due to bacterial accumulation, irrespective of its composition.

This implies that no one specific bacterial species is any more significant than
another in its ability to cause periodontal disease. The implication from the non-
specific plaque hypothesis is that all patients must maintain a high standard of oral
hygiene to prevent periodontal disease, as all bacteria are perceived as playing a
role. Although the amount of plaque/biofilm present may correlate well with disease
severity in cross-sectional studies, it correlates poorly in longitudinal studies. This
hypothesis does not consider variations in the dental biofilm that may affect its
pathogenicity or, most importantly, host determinants.

2.2.2 Specific Plaque or Pathogen Hypothesis
Periodontal disease is the result of an infection with a single specific pathogen.

This may help to explain why there are many patients who have considerable
plaque/biofilm deposits but only a minority suffer from severe destructive

Health Gingivitis Periodontitis
Predominantly aerobic » Predominantly anaerobic
Gram-positive organisms Gram-negative organisms
Relatively few species Increasing heterogeneity of species Greater number of species

Few motile rods More motile rods

Cocci Gram positive rods Gram negative rods
Streptococcus species » Actinomyces species R Porphyromonas gingivalis
Aggregatibacter actinomycetemcomitans

Tannerella forsythia
Prevotella intermedia
Fusobacterium nucleatum
Eikenella corrodens
Treponema denticola
Fusobacterium nucleatum
Campylobacter recta
Capnocytophaga

Fig. 2.1 Shifts in the oral flora in periodontal disease
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periodontitis. The implications from the specific pathogen hypothesis are that one
need only worry about the bacterial pathogen responsible for periodontal disease
and therefore need only employ procedures that lead to the elimination of this
species and not all other bacterial species. Treatment could specifically target the
identified pathogen as one would do for any other monospecific infection such as
tuberculosis or syphilis.

If one assumes that the ‘real’ pathogen is a strict anaerobe, it may be unnecessary
to eliminate all plaque deposits and sufficient to eliminate either the pathogen or
promote the development of a new community where anaerobes are unable to
survive. This may be achieved by simply disrupting the biofilm and could explain
the success that is achieved by root surface debridement. Special-risk patients might
be identified by the presence of the specific pathogen in the oral cavity, and this
might lead to treatments targeted at specific bacteria employing antibiotic
chemotherapy once the antibiotic sensitivities are known, or newer therapeutic
measures including vaccinations against this organism, or the use of peptides to
prevent bacterial adherence and the ensuing colonisation. However, to date no one
pathogen has been specifically linked to plaque-induced gingivitis or periodontitis.
The increased relative risk of severe periodontitis in adolescent Moroccans who
have Aggregatibacter actinomycetemcomitans, particularly the JP2 clone, is the
most compelling evidence for a role of a single species in periodontal disease.

2.2.3 Multiple Pathogen Hypothesis

Periodontal disease is the result of infection with a relatively small number of inter-
acting bacterial species.

One major difficulty lies in identifying the possible combinations of pathogens
thatare important. [t should be appreciated that this currentlist of periodontopathogens
may be superseded once the results from bacterial culture and isolation using
molecular techniques are combined and reinterpreted. One could, nevertheless,
arbitrarily determine antibiotic sensitivities of the top ten periodontopathogens and
then employ these antibiotics to eliminate the organisms. Porphyromonas gingivalis,
Prevotella intermedia, Tannerella forsythia, Treponema denticola, Fusobacterium
nucleatum and Campylobacter spp. are present in diseased sites and have been
implicated in disease progression. However, this in itself does not prove that they
are responsible for tissue damage, and indeed one may argue that these organisms
are more likely to be found in deeper pockets and at the sites with more inflammation
simply because they thrive in such ecological niches.

2.2.4 Ecological Plaque Hypothesis

Periodontal disease is the result of a change in the total microflora and its metabolic
activity creating ecological habitats that promote the overgrowth and imbalance of
resident microbial species.
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The ecological plaque hypothesis (EPH), whilst implicating all bacteria, empha-
sises the imbalance or dysbiosis in total microbial communities due to ecological
stress with consequential enrichment of oral pathogens or disease-related micro-
organisms, ensuing from bacterial modification of the environment (such as the
early facultative anaerobes producing carbon dioxide facilitating growth of anaero-
bic species). Whilst the EPH alludes to a role for the host, it does not, however,
consider genetic host factors and their role in plaque composition or susceptibility
to periodontal disease.

2.3  Difficulties in Establishing the Aetiology
of Periodontal Disease

One may wonder why it is so difficult to identify the cause of such a relatively com-
mon disease. There are many problems in trying to determine which organisms are
important in the pathogenesis of periodontal disease:

e Over 600 species may be identified from the periodontal pockets of different
individuals; there may be between 30 and 100 species for any single site.

e The habitat determines what can grow in periodontal pockets, and so the bacteria
one finds may be proliferating as a consequence of this environment.

e Many species are difficult to grow or cannot be grown. Molecular techniques
recognising DNA sequences enable us to identify even more species, but without
viable microbes antibiotic sensitivities cannot be determined.

 Difficulties in taking a representative sample from the pocket. There are inevita-
bly a number of different species, and therefore there is a strong possibility that
contaminating species will complicate analysis and interpretation.

o If there are subtle shifts in the bacterial communities at active phases of disease,
the time of sampling may be critical.

e The current classification of periodontal diseases based on clinical features may
not allow us to distinguish between different types of destructive periodontal
disease. Each disease grouping in our current classification may represent highly
heterogeneous groups.

e Different sites in the mouth may break down as a result of different pathogens,
and sites may show activity due to one pathogen at one time and another pathogen
at a later time.

e Itis difficult to distinguish between opportunistic species secondarily proliferat-
ing as a result of the disease rather than as the cause of the disease.

o If there are multiple pathogens, it is extremely difficult to evaluate the possible
pairs or mixtures of species that may be involved in the disease process. Pathogens
such as P, gingivalis may be found in low numbers in healthy individuals free of
destructive periodontal diseases. Different strains may be virulent or avirulent.

e The individual variation in immune responses to pathogens may be the most
important factor.
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24 Host Responses

One should remember that both plaque-induced gingivitis and periodontitis are
chronic inflammatory lesions and therefore display inflammation as well as attempts
at healing. One can detect the cardinal signs of inflammation and various degrees of
repair. Not all signs have to be present in order to establish that inflammation is
present; for example, pain and loss of function are neither necessarily present nor
common in these conditions.

2.4.1 Innate Immunity

The host immune response may be conveniently divided into innate and adaptive
immunity (Fig. 2.2). Both innate and adaptive immunities operate together and not
in isolation, complementing each other to maintain health and prevent disease.

Innate immune mechanisms include a number of relatively non-specific mecha-
nisms, including the barrier effect of an intact multi-layered/stratified epithelium.
Oral mucosa is bathed in saliva, which contains a number of protective factors.
Bacteria can be recognised by non-clonal receptors, otherwise known as pattern
recognition receptors. These receptors recognise substances such as lipopolysac-
charide (LPS) from Gram-negative bacteria and peptidoglycan from Gram-positive
bacteria. Innate responses are relatively non-specific, and there is therefore greater
potential for bystander damage to tissues.

Neutrophils (polymorphonuclear neutrophils, PMNs) are frequently found
within the junctional and sulcular epithelium where the relatively larger intercellular
spaces can accommodate them. They are professional phagocytic cells killing

Innate immunity -" Il- Adaptive immunity

Intact epithelial barrier

Saliva
lysozyme
Peroxidase
Inflammation
sigA > sigA (Humoral immunity)
GCF
Complement factors
PMNs
Macrophages

Humoral immunity in GCF and periodontium
1gG, IgM, IgA
Cell-mediated immunity in periodontium
T cell help, Cytotoxicity, yo T cells

Fig. 2.2 The two arms of immunity function together
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pathogens extracellularly and linking innate and adaptive immune responses. Whilst
neutrophils have usually been viewed as the cell of acute inflammation with a
limited set of pro-inflammatory functions recruited to inflammatory sites capable of
removing pathogens through a variety of mechanisms, there is growing evidence for
greater roles in chronic inflammation (e.g. atherosclerosis, adipose tissue
inflammation).

Neutrophils appear to be crucial for the maintenance of periodontal health, as
disease severity is increased in neutropenia, agranulocytosis and where cellular
function is impaired, such as leukocyte adhesion deficiency, lazy leukocyte disease
and Papillon-Lefevre, Chediak-Higashi and Down’s syndromes, as well as diabetes
mellitus. This crucial role for neutrophils in periodontal health can be explained
now that there is evidence of how neutrophils can direct chronic inflammatory and
adaptive immune responses.

2.4.2 Adaptive Immunity

The adaptive immune response is characterised by specificity, memory and the
capacity to distinguish self from non-self. Once recognition of microbial antigens
has taken place by the appropriate receptor on macrophages or dendritic cells, then
cytokines are released which activate T and B cells, thereby engaging cell-mediated
and humoral immune responses. The two arms of immunity therefore function
together, the earlier responses being predominantly innate, subsequently helping to
focus adaptive immune responses. In humoral or cell-mediated immunity, specificity
of the responses is thought to limit bystander damage by focusing the adaptive or
specific immune system.

Secretory IgA (sIgA) protects mucosal surfaces, mainly by preventing bacterial
adherence. If bacteria cannot adhere to this epithelial surface, then they are less
likely to be able to cause infection. sIgA is different from serum IgA in that it
consists of dimers of IgA held together by a joining chain (or J-chain) and protected
from proteolytic breakdown with secretory component.

Gingival crevicular fluid originates from gingival capillaries and contains some
immune cells. The fluid flow is continuous into the gingival crevice but increases
during gingival inflammation. Antibodies such as IgG, IgA and IgM, complement
components, as well as enzymes are found in it. These soluble proteins and cellular
components then enable innate and adaptive responses to occur at the site of
bacterial challenge.

2.5 Histopathology of Periodontal Disease

The histopathology of periodontal disease may be conveniently divided into initial,
early, established and advanced lesions based on studies of experimental gingivitis
in humans and periodontitis in animals (Table 2.1). Although one should be careful
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about how this evidence is interpreted, it nevertheless provides a useful framework
from which to construct an understanding of disease pathogenesis.

It is worth noting that an established lesion can persist for many years, and the
change to an advanced lesion marks the transition from a chronic and successful
defence reaction to a destructive immunopathological mechanism (periodontitis).
The factors responsible for this progression are unknown. There are two principal
schools of thought:

1. Host immune response may be involved.
2. Some specific microorganism in bacterial plaque/dental biofilm, or change in
virulence, may be responsible for the development of the advanced lesion.

The biggest problem is establishing which factors are responsible for the transi-
tion from reversible gingivitis to destructive periodontitis. There is no real evidence
to suggest that destructive periodontitis necessarily develops from pre-existing gin-
givitis. Some preceding gingival inflammation may lead to periodontitis, but this is
not always the case.

The ‘advanced’ lesion is clinically recognised as periodontitis, with the classical
features of pocket formation, ulceration of the pocket’s epithelium, destruction of
the collagenous periodontal ligament and bone resorption. These changes lead to
mobility and eventually to tooth loss. There is an extension of the inflammatory
infiltrate apically and laterally, with reduction of the collagen content and a dense
accumulation of lymphocytes, plasma cells and macrophages. Peripherally there is
reparative fibrosis. There is a breakdown of the epithelial barrier between dental
biofilm and periodontal connective tissue, which might be associated with a
significant change in the immune response and permit direct access of biofilm
antigens and metabolites. At this stage there is loss of attachment and loss of
periodontal ligament and bone with progressive increase in pocket formation. High
concentrations of I1gG, IgA, IgM and complement as well as PMNs can be found in
gingival crevicular fluid. However:

e Antibodies are inconsistently invoked in periodontitis and do not appear to pro-
tect from disease.

e Antibody titres may rise during treatment, but this is more likely a consequence
of instrumentation effectively inoculating antigens.

e Antibody titres may reflect more the intrinsic mitogenicity or immunogenicity of
plaque/biofilm antigens rather than the importance of any one microbial organism
in the pathogenesis of periodontal disease.

The mechanisms involved in mediating tissue damage are more easily described
as hypersensitivity-like responses and include antibody-mediated, cellular
cytotoxicity, and IgE-mediated hypersensitivity-like reactions.
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2.6 Mechanisms of Tissue Destruction

Bacteria can cause damage directly and indirectly. Cytotoxic cellular immune
responses to self and pro-inflammatory responses involving release of IL-1, TNF-a
and IL-6 could lead to tissue destruction (Table 2.2).

2.6.1 Direct Action of Bacteria

* Damage to crevicular epithelium (Porphyromonas gingivalis, Aggregatibacter
actinomycetemcomitans, Treponema denticola).

* Leukocyte killing/impairment by leukotoxin (Aggregatibacter
actinomycetemcomitans).

e Impairment of polymorphonuclear neutrophil (PMN) function (chemotaxis,
phagocytosis and intracellular killing).

e Dysregulation of cytokine networks (Porphyromonas gingivalis and Rl
proteinase).

e Degradation of immunoglobulins (Capnocytophaga spp.)

e Degradation of fibrin, which would otherwise trap bacteria and facilitate
phagocytosis.

e Increase in mucosal permeability and disaggregation of proteoglycans by dis-
rupting—SH (sulphydryl) bonds or impaired host cell function; degradation of
collagen by fibroblastic collagenase by volatile sulphur compounds from Gram-
negative anaerobes (Porphyromonas gingivalis, Prevotella intermedia,
Tannerella forsythia, Treponema denticola).

* Breakdown of periodontal tissues, by proteolytic enzymes, to peptides and amino
acids, thereby providing nutrients for Gram-negative bacteria:

— Collagenases (Porphyromonas gingivalis, Aggregatibacter actinomycetem-
comitans and spirochaetes).

— Trypsin-like proteinases (Porphyromonas gingivalis, Tannerella forsythia).

— Other hydrolytic enzymes that destroy non-protein extracellular matrix.

Table 2.2 Cytokines in Cytokine Effect

inflammatory conditions IL-1p Bone resorption

Pro-inflammatory
Fever
TNF-a Bone resorption
Pro-inflammatory
Fever
Synergistic with IL-1f
IL-6 B-cell differentiation
Antibody production
Osteoclast differentiation
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e Activation of complement and bone resorption by endotoxin (LPS).
* Bone resorption stimulated by lipoteichoic acid from Gram-positive bacterial
cell walls.

2.6.2 Indirect Damage Via the Host Response

e Triggering humoral immunity leads to activation of complement and more
inflammation, recruitment of inflammatory cells and then their release of tissue
destructive enzymes.

e Polyclonal activation of B cells, thereby preventing useful specific antibody pro-
duction. Non-specific antibody is produced preventing adaptive immune
responses from focusing on those antigens that would lead to protection. LPS is
an example of a B-cell mitogen, stimulating polyclonal activation of B cells.

e Cellular immunity-activated T cells activate antigen-presenting cells and macro-
phages, which then release a number of cytokines, IL-1a , TNF-p and IL-6, and
autoreactive/cytotoxic responses to periodontal tissue.

e PMNs release enzymes that can destroy tissue (matrix metalloproteinases,
including collagenases, elastases, stromelysins).

2.7 Conclusion and Potential Future Treatment Strategies

Periodontal disease represents a complex interaction between host and microbes. In
periodontitis, the disruption of the balance between host responses and microbiota
leads to disease with much of the tissue destruction being caused by the host. Whilst
T- and B-cell subsets have been shown to be present, the functional role of T cells is
unclear—there is evidence for both protection and destruction. In future one could
employ strategies which improve the host’s ability to prevent bacterial colonisation
or eliminate the important microbial species. For example, attention has been
focused on eliciting immune responses to adhesins and proteases of Porphyromonas
gingivalis. Alternatively, preformed anti-adhesin antibodies could be produced and
applied to dental surfaces to prevent attachment and bacterial colonisation.

If one believes that the presence of plasma cells is linked to the ensuing tissue
destruction in periodontitis, then one could tip the balance in favour of diminishing
the humoral response by altering the pro-inflammatory/anti-inflammatory antibody
responses (Th1/Th2 CD4 T helper cell populations), so that plasma cell differentia-
tion is much reduced or absent.

Suppressing exaggerated host responses, restoring balance or regulation of dys-
regulated cytokine networks or tipping the Thl-type response to a Th2 response
(anti-inflammatory but with a protective humoral response) could lead to prevention
of disease progression. Intervention, for example, in the form of receptor-mediated
antagonism, could help regulate the complex cytokine networks, thereby limiting
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bystander damage at foci of inflammation. However, there are so many potential
antigens that could be affecting the outcome; it is unlikely that such immunomodu-
lation could be of clinical benefit to patients in the near future.

There is far more heterogeneity in human CD4 T-cell populations in terms of
their cytokine expression than has previously been thought, making it difficult to
identify T-cell populations as either Th1 or Th2 subsets. Given this difficulty, the
Th1/Th2 paradigm has been developed to include other T-cell subsets: Th17 cells
and regulatory T cells (T,,). Th17 cells can produce pro-inflammatory IL-17 and,
under the influence of other cytokines such as IL-12, can develop into Thl cells.
There is also developmental plasticity between T, cells, such that in the appropriate
cytokine milieu (IL-6 and IL-21), they can switch to Th17 cells. The functional
plasticity offers potentially different therapeutic approaches, in which Th17 and/or
T, cells are the immunological targets rather than Th1 or Th2 subsets or the elusive
microbial antigens.

Our current understanding of functional roles of T cells is based on af T cells
which make up approximately 80% of the T-cell population. There are also yd T
cells present within the gingival tissues, and, although their functional roles have
been difficult to elucidate given the relatively small numbers, they do appear to have
both cytototoxic and T helper cell functionality. The yd T-cell subset displays
functional heterogeneity in human gingival tissue in relation to immunosurveillance
and gingival homeostasis and increase in number in diseased gingival tissues,
mainly the epithelium. Although yd T cells can produce IL-17A and production of
IL-17 (IL-17A) has been shown to drive periodontitis in mouse models of
periodontitis and of LAD, the absence of yd T cells exacerbates periodontitis
pathology. In other words, the y8 T cells seem to play a role in disease as well as
maintaining health. In autoimmnune arthritis, Th17 cells can stimulate
osteoclastogenesis by inducing RANKL in mesenchymal cells; thus RANKL links
T-cell activation to bone destruction. It remains to be shown that yd T cells in human
gingiva are a major source of IL-17 and that this leads to periodontal bone resorption.
In addition, yd T-cell ability to produce pro-repair cytokines such as amphiregulin
reveals a role in repair of epithelial barriers and gingival tissue homeostasis.

There is evidence that neutrophils once activated by cytokines and bacterial
products are not as short-lived as previously thought and may show an increased
lifespan exceeding 5 days enabling more complex functions including shaping
adaptive immune responses. Neutrophils can suppress T-cell proliferation and
activity by arginase 1 in azurophilic granules and reactive oxygen species. Splenic
B cells can be activated by neutrophils (B-cell ‘helper’ neutrophils) to promote [gM
and IgG secretion. Such B-cell ‘helper’ neutrophils seem to express T-cell-
suppressive factors such as arginase 1. Neutrophil production is controlled by
G-CSF (granulocyte colony-stimulating factor) which is produced in response to
IL-17A, a cytokine that is also produced by yd T cells and natural killer T cells.
Future strategies may include modifying regulatory functions of neutrophils and/or
over-exuberant neutrophil activity.
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Periodontal Disease and Systemic Health 3

Mark Ide

Chapter 2 has explained how some systemic factors may have an impact on patient
susceptibility to periodontitis and prognosis for treatment, not only in terms of
behavioural factors but also in relation to the effects of habits and medical conditions
on the host response. However, the possibility that periodontal disease might have
an impact elsewhere in the body has been considered for over 100 years and is
currently a heavily researched and debated aspect of periodontology.

3.1 History of Periodontal/Systemic Disease Associations

The idea that periodontal disease and periodontal infections adversely affect general
health can be traced back to the late nineteenth and early twentieth centuries. During
this time the presence of advanced periodontal disease was thought to act as a source
of ‘focal’ infection, such that oral bacteria were thought to circulate throughout the
body and lead to arthritic disease, renal failure, brain and lung abscesses, stillbirth
and even death. However, not all clinicians were aware of or interested in treatment
of periodontal disease, leading one famous American dentist to describe
contemporary restorative treatment outcomes as ‘a mausoleum of gold over a sea of
sepsis’. This resulted in a trend for the complete extraction of all teeth as a means of
treating a whole range of other diseases. A lack of consistent effectiveness for this
approach led to it being discarded by the 1930s. However, more recently, greater
knowledge of the epidemiology and pathological processes of periodontitis and
other diseases has caused a resurgence of interest in this potential relationship. The
main proposed mechanisms and possible outcomes investigated so far are outlined
in this chapter.
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3.2  Periodontal Diseases and Systemic Inflammation

It is known that certain significant events may have a body-wide impact on the con-
centrations of various molecules involved in differing aspects of inflammatory pro-
cesses. A prime example of this is a molecule called C-reactive protein (CRP),
which is known to be elevated in the presence of challenges such as trauma, extreme
exercise (such as marathon running), septicaemia and malignancy. This molecule is
generally found in low levels in younger and fitter adults. However, as early as 1967,
the presence of higher levels of CRP in the presence of severe periodontal disease
and periodontal abscesses was recognised, and its apparent disappearance after
resolution of acute periodontal problems. In more recent years, as more sensitive
assays have been widely used, it has become apparent that individuals with untreated
periodontal disease have clinically significantly higher levels of circulating CRP
than those who have been treated or those who are disease free.

This difference has been attributed to a systemic inflammatory response follow-
ing the introduction of either bacteria, their products or elements of structures such
as bacterial cell wall proteins into host tissues and possibly even into the circulation,
during function (Fig. 3.1). Studies have shown that this can happen on chewing as
well as toothbrushing or during scaling. The inflamed tissues around periodontally
involved teeth can present a relatively large surface area of ulcerated epithelial
surface (estimated to be as large or larger than the palm of the hand in moderate to
severe periodontitis), through which agents may pass in either direction. This then
initiates local and systemic productions of acute phase inflammatory proteins such
as tumour necrosis factor o (TNF-a) and interleukin 6 (IL-6). These may act on a
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range of distant tissues and cells, including adipocytes and hepatocytes, to lead to
elevations in circulating levels of CRP.

Chewing on periodontally involved teeth has not yet been directly proven to
cause systemic inflammatory changes. However, other processes that are known to
create at least a temporary bacteraemia or toxaemia have been shown to be followed
by acute, profound short-term elevations in inflammatory markers. These resolve
hours or days later and may in some cases be enough to make patients feel feverish
following an intense episode of non-surgical treatment (Figs. 3.2 and 3.3). It has
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been shown that improvements in periodontal health after therapy will be accompa-
nied in the medium to longer term by reductions in levels of these molecules within
the circulation.

3.3 Periodontal Diseases and Cardiovascular Disease

There has been a great deal of interest in associations between periodontal disease
severity, systemic inflammatory changes and cardiovascular event risk. Population
studies have suggested that associations exist, although it must be remembered that
many risk factors for cardiovascular disease are also shared with periodontitis. Even
so, several studies have suggested that individuals with periodontitis are at greater
risk for cardiovascular and cerebrovascular events. A number of biological mecha-
nisms have been proposed to explain this relationship.

Atherosclerosis is a central process in cardiovascular disease that involves sub-
endothelial accumulation of fatty substances in the vessel walls, called plaques.
This process seems to involve damage to endothelial walls, potentially exacerbated
by turbulent blood flow, tobacco smoking and high levels of low-density lipopro-
teins, which oxidise to release cholesterol into the vessel walls (Fig. 3.4). This is
associated with a localised inflammatory response and deposition of lipid deposits
(which may calcify) in the intimal part of the arterial wall. The inflammatory
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Fig. 3.4 A model for the role of infection in atherosclerosis
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process involves circulating monocytes entering the local tissues, differentiating
into macrophages and ingesting fatty material.

There is evidence suggesting that bacteria introduced into the bloodstream may
be involved in this process, and oral organisms have been identified within athero-
sclerotic plaques. It is unclear if these organisms are merely trapped as part of for-
mation of the lesion or whether their presence could initiate or at least contribute to
such change. Certainly, the presence of even non-viable organisms may be able to
promote local inflammatory change.

Hence it can be seen that the local inflammatory processes that are associated
with atherosclerotic change, and which may subsequently result in the development
of lesions in vessels walls, may be enhanced by periodontitis, either by direct effects
of the impaction of bacteria into the vessel wall following bacteraemia or alterna-
tively by the increased systemic levels of pro-inflammatory cytokines as outlined
previously. This may be further promoted by metabolic changes initiated by infec-
tions, perhaps including periodontitis (as outlined under ‘Periodontal disease and
diabetes’) as well as by changes resulting in elevations in prothrombotic markers
and molecules.

Of course, the ideal way to determine if periodontitis does contribute to the aeti-
ology of cardiovascular disease would be to carry out a long-term study on a suit-
ably large population investigating differences in outcomes such as myocardial
infarction or cerebrovascular events in people who did or did not receive treatment
for periodontal disease. Unfortunately this has not yet been achieved. Attempts have
therefore been made to use various surrogate markers to look for measurable mean-
ingful short-term changes. For example, CRP is a recognised cardiovascular risk
marker and can be reduced by resolution of periodontal disease. Recent studies have
also suggested that there is an association between the severity of periodontitis and
carotid arterial wall thickness and between periodontal disease (and the reduction of
periodontitis by effective treatment) and the physiological responsiveness of distant
blood vessel walls with measurable improvements in this seen following periodon-
tal therapy in patients alongside improved type 2 diabetes control.

34 Periodontal Disease and Diabetes

The presence of uncontrolled diabetes has been associated with a greater risk of
progression of periodontitis and a poorer outcome for periodontal treatment. The
possibility that periodontal disease may influence the quality of metabolic control
has been investigated for some time, and a range of potential mechanisms have been
proposed for such a link.

A range of cells have been implicated in this potential association, including
phagocytic and antigen-presenting cells in the circulation and in tissues. However,
other cells such as adipocytes and endothelial cells may also have a role. Each of
these cell groups has a battery of receptors collectively termed ‘pattern recognition
receptors’, which may identify and respond to:
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Reactive oxygen species (modified molecules created by free radical molecules
in the presence of oxidative stress in tissues caused by metabolic change or local
inflammation).

Elevated levels of circulating fatty acids.

Advanced glycation end products (host molecules damaged in the presence of
metabolic dysfunction).

Pro-inflammatory cytokines.

Complement proteins.

Host breakdown products.

Bacterial antigens and toxins.

This leads to the release of a range of pro-inflammatory cytokines, which not
only initiate an acute phase inflammatory response but also promote changes in
levels of insulin resistance and increased release of free fatty acids, with alterations
in the make-up of circulating lipoproteins. These in turn may then promote further
inflammatory change by modifying host responses to infection, which leads to
further systemic changes (Fig. 3.5). It is important to note that this pathway can be
initiated not only by metabolic disruption but also by inflammation and infection.
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These potentially supportive and explanatory mechanisms, combined with recent
systematic reviews, have suggested that treatment may lead to a modest but clini-
cally significant improvement in metabolic status, as expressed by reduced circulat-
ing levels of glycated haemoglobin. Analyses of the potential improvements in
systemic as well as oral health have shown that periodontal therapy is likely to
reduce expensive complications and be cost beneficial, with possibly reduced need
for and side effects from medications alongside improved oral health. These find-
ings were subsequently cemented by clinical research showing that effective non-
surgical periodontal therapies could achieve reduced HbA1C levels in patients with
type 2 diabetes for 12 months (Fig. 3.6). As a result, there are now steps in place to
promote routine linkages between care pathways for those with periodontal disease
and diabetes, especially type 2. Recently, emerging data has suggested that patients
with obesity may also be at risk of not only suffering from more severe periodontal
problems but also of showing poorer responses to periodontal therapies. However it
is currently unclear if weight loss should form a routine part of periodontal
management.

3.5 Periodontal Disease and Cognitive Decline

As with other systemic conditions covered here, the onset of cognitive decline and
dementia has been associated with worsening oral hygiene and self-care for a
number of years. The prevalence of these conditions in many populations has been
steadily increasing, and much work has been carried out trying to identify and
manage these problems across medicine. In recent years it has become apparent that
again, inflammatory processes may have an important contributory role in the
development and progress of these problems, either directly acting in the brain or as
an outcome of either cardiovascular or metabolic diseases (or both). Hence
periodontal disease may indirectly promote cognitive impairment via these means,
as shown above.
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Human longitudinal studies have confirmed that the relationship between some
aspects of oral health and cognitive state is bi-directional; in other words, whilst
cognitive ability does relate to subsequent oral scores, the opposite relationship also
applies, and studies of populations followed over time do suggest that oral (and
specifically periodontal) health can be a predictor of subsequent cognitive decline.
Even so, the degree of impact of this risk factor alone is still unclear.

However, it now appears that there may also be direct effects associated with
periodontal disease. At least one oral organism (Porphyromonas gingivalis) has
been shown to be present in human and animal brain tissue and is believed to induce
localised inflammation, which in turn adversely impacts the ability of host cells to
control formation of amyloid-6 plaques and other molecular structures which are
associated with development of Alzheimer’s disease. This may happen through
several pathways, and one of these, the production of gingipains, a family of
proteolytic enzymes associated with tissue damage and induced inflammation, may
offer a promising target for therapy. Unfortunately there are presently insufficient
data to confirm if this is a valid option and if so, how, when and for how long any
treatment would need to take place in order to be effective and whether this would
be equally effective for all patients or would be best for targeted groups.

3.6 Periodontal Disease and Pregnancy Outcome
Periodontal disease was first reported as a potential cause of poor pregnancy out-

come as early as 1907 (Fig. 3.7), but this aspect of the focal infection concept was
generally abandoned in the years that followed.
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Fig. 3.7 The heading of a talk presented in London in 1907. The speaker refers to the case of a
pregnant woman admitted to Guy’s Hospital with fever, multiple abscesses and advanced gum
disease. The patient subsequently died after suffering a stillbirth, and when guinea pigs were
inoculated with the pus and exudates from the gum abscesses, they did not survive
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More recently this concept has been studied further as scientists have tried to
investigate potential causes for increasing rates of pregnancy complications,
particularly in countries such as the USA. Pilot studies in certain populations have
suggested significant associations with maternal periodontitis and are supported by
studies in animal models and by similar work in obstetrics and gynaecology
implicating inflammatory and infectious processes in adverse pregnancy outcomes.

The physiological process of labour and delivery is now thought to be largely
initiated by a series of steps involving inflammatory molecules that are also believed
to be elevated systemically in the presence of periodontitis. Hence it is not
implausible that periodontal disease may enhance or accelerate the normal processes
of delivery. However, this is not the sole way that such an effect may occur. Local
shifts in birth canal microbial flora to a more anaerobic and Gram-negative mix,
leading to amniotic fluid infection where membranes are ruptured early, are
associated with locally enhanced inflammatory change and pregnancy complications
(Fig. 3.8). These inflammatory changes have been reported even where there is no
rupture of membranes and bacteria cannot, at least in theory, have spread this far.
However, as oral bacteria can regularly enter the circulation in the presence of
periodontal disease, they may be found at distant sites. Human and animal studies
suggestthatcertain organisms, such as Fusobacteriumnucleatum and Porphyromonas
gingivalis (and possibly also Prevotella intermedia, Tannerella forsythensis and
Treponema denticola), can selectively colonise the placental tissues and that this
may be enough to activate or enhance local inflammatory processes to have an
adverse effect on pregnancy outcome.

As with the other associations discussed above, another reason for such a rela-
tionship may relate to the overall inflammatory response of the host. If one believes
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that there is a more aggressive inflammatory response in those susceptible to peri-
odontitis, such an intrinsic variation may also explain why a certain group of women
would also experience a more profound inflammatory process around delivery,
which may be initiated earlier or following a smaller challenge than in others.
Furthermore, as with cardiovascular disease, there are thought to be many shared
risk factors between periodontal disease and poor pregnancy outcome related largely
to lifestyle and socioeconomic issues.

When attempts are made to determine if there is a causal relationship in humans,
inconsistencies have been found between various research teams and populations.
Overall, there would seem to be evidence of some association between maternal
periodontitis and adverse pregnancy outcomes, to varying degrees in different
groups, but many of the larger controlled interventional studies that have been
reported have failed to show a protective effect from periodontal treatment during
pregnancy, perhaps because improved oral health in these studies, if achieved, was
only achieved some time into the pregnancy.

3.7 Summary

Periodontitis has been proposed as a risk factor for a range of conditions, including
cardiovascular disease, poor diabetes control, cognitive decline and adverse
pregnancy outcome. Some population studies support these associations, and there
would seem to be plausible mechanistic links, some of which have been confirmed
in postmortem, animal and in vitro studies. However, whilst the beneficial impact of
treatment of periodontitis on cardiovascular disease and diabetes has been shown,
effects on other coexisting conditions are currently still unclear.
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Diagnosis, Prognosis and Treatment
Planning

Richard Palmer and Peter Floyd

4.1 Diagnosis
4.1.1 Terminology and Categorisation

The most common periodontal diagnoses to be made are gingivitis and periodonti-
tis. Historically they were designated chronic (marginal) gingivitis and chronic
(marginal) periodontitis. Both are chronic inflammatory conditions caused by host
responses to persistent bacterial plaque challenge at and below the gingival margin.
The qualifying term ‘marginal’ was used to denote the fact that the disease process
started at the margin of the periodontal tissues. This is in contrast to apical peri-
odontitis, which starts deep within the periodontal ligament due to trauma or
because of non-vital pulp tissue.

Gingivitis is inflammation of the marginal gingiva without loss of connective
tissue attachment; that is, there has been no apical migration of the junctional epi-
thelium and no bone loss (Fig. 4.1). It is therefore a reversible condition. A diagno-
sis of periodontitis means that there has been loss of attachment, that is, apical
migration of the epithelial attachment, loss of inserting collagen fibres into the root
surface and loss of bone (Fig. 4.2). Much of this loss of attachment may be irrevers-
ible, but the inflammation remains reversible. It is accepted that gingivitis is a pre-
cursor of periodontitis but that not all gingivitis progresses to periodontitis. An
individual may have areas of gingivitis, periodontitis and healthy gingiva, but it is
usual practice to assign the most advanced diagnostic category.

The clinical differentiation between gingivitis and periodontitis is especially
important and is most difficult to make in the transitional stages. Clinical loss of
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Fig.4.1 A 70-year-old
subject with marked
inflammation of the
marginal gingiva but no
loss of attachment.
Diagnosis: chronic
gingivitis in a highly
resistant subject
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Fig. 4.2 A 50-year-old patient with generalised moderate to severe (advanced) chronic periodon-
titis. (a) Clinical photograph of palatal view of maxillary posterior teeth showing very inflamed
marginal tissue, recession and accumulation of plaque and calculus (previously subgingival). (b)
Radiograph showing moderate to severe bone loss, large deposits of subgingival calculus and
overhanging restoration margins. (¢) Clinical charting showing moderate probing depths and

recession
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attachment can be detected when the probe tip at the base of the crevice/pocket is
contacting root surface, such that the probe tip can be felt to pass over and apical to
the cement—enamel junction. Early bone loss (which follows loss of attachment) can
be detected at interproximal sites on bitewing radiographs (normal distance from
cement—enamel junction to bone crest is 1-2 mm). Simple features, such as whether
any subgingival calculus visible on radiographs is located on the root surface or
enamel, give important additional evidence as to whether attachment loss may have
occurred.

By contrast, attachment loss is immediately apparent when gingival recession
exposing the root surface has occurred. Gingival recession caused by toothbrush
trauma in patients with thin gingivae and prominent roots should not be considered
to be periodontitis even in the presence of gingival inflammation. It is a separate and
distinct diagnostic entity requiring different management (see Chap. 9).

The diagnosis of periodontitis encompasses a wide range of disease entities,
some of which fall neatly into specific categories whilst others do not. There have
been many attempts to classify periodontal disease, resulting in changes in termi-
nology that can lead to confusion. The disease categorisation system proposed in
1999 by the International Workshop for a Classification of Periodontal Diseases and
Conditions (IWCPDC) was extremely complex and not helpful to most practitio-
ners. The latest 2017 Classification of Periodontal Diseases has in some ways sim-
plified the diagnostic categories but has introduced a classification of periodontitis
that some may find complicated and unhelpful. It involves a staging process (dis-
ease severity) and grading process (mathematically taking account of the amount of
disease divided by the age of the patient). The implementation of this classification
in clinical practice has been facilitated by a publication in the British Dental Journal
(BDJ 226,16-22,2019) and a flow chart at bsperio.org. We have persisted however
with our simple attempt to categorise periodontitis under the section Disease
Severity and provided a list of commonly recognised diagnostic entities in Table 4.1.
This book has always focused and continues to focus on those conditions that are a
major problem in general practice—chronic periodontitis, gingivitis and acute peri-
odontal conditions. If a gingival condition looks unusual or the degree of periodon-
titis is very severe for the age of the patient, they may fall into one of the rarer
categories or require systemic investigation and referral to a specialist (Fig. 4.3).

4.2 Disease Progression

The 2017 Classification of Periodontal Diseases proposes three grades of progres-
sion, slow, moderate and rapid. This is based upon the % bone loss at the worst
affected site divided by the patient’s age. This cannot provide an accurate or indeed
even helpful assessment even if it does produce a numerical value. In reality, the
best you may be able to achieve is to label severe disease in a younger person as
rapid, mild disease in an older patient as slow and the remainder somewhere in
between as moderate!
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Table 4.1 Simplified diagnostic categories

Gingival disease
» Chronic gingivitis (Fig. 4.1)
¢ Drug-influenced or drug-related gingival overgrowth (Fig. 4.4)
* Acute gingival lesions (see Chap. 11)
o Necrotising ulcerative gingivitis (NUG)
o Acute herpetic gingivostomatitis
o Traumatic lesions
» Gingival conditions associated with systemic disease, e.g.
o Erosive lichen planus
o Pemphigoid (Fig. 4.3)
o Pemphigus
Periodontitis—Staged as mild/moderate/severe
 Generalised chronic periodontitis (Fig. 4.2)
 Localised chronic periodontitis
* Molar—incisor periodontitis (Fig. 4.5)
Acute periodontal lesions (see Chap. 11)
» Necrotising ulcerative periodontitis (NUP)
* Acute lateral periodontal abscess
* Endodontic—periodontal lesions
Periodontitis as a manifestation of systemic disease, e.g.
e Leukaemias (Fig. 4.8)
* Neutropenias
* Leukocyte adhesion deficiency (previously prepubertal periodontitis)
Mucogingival deformities (see Chap. 9)
» Gingival recession
e Lack of keratinised gingiva

Fig. 4.3 The appearance of
the gingiva in this patient
with pemphigoid is quite
unlike that seen in gingivitis
or periodontitis. The shiny
red inflammation extends
beyond the mucogingival
junction. There is a large
fluid-filled blister (bulla) in
the lower incisor region that
has formed following minor
trauma;—this will burst to
leave an ulcer like the one
seen in the upper left incisor
region

Historically, periodontitis that appeared to be more severe for the age of the
patient was given a diagnosis of “rapidly progressive” or “aggressive” periodontitis.
The diagnosis of aggressive periodontitis was relatively uncommon, affecting
0.1-1% of patients depending upon the population and strictness of application of
required criteria.
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Fig. 4.4 A patient with
drug-influenced or
drug-related gingival
overgrowth taking
ciclosporin and a
calcium-channel blocker.
The gingival enlargement
mainly affects the
interdental papillae

Fig. 4.5 Intraoral radiographs of a young person aged 16 years with localised severe bone loss
consistent with a diagnosis of molar/incisor severe/ very severe periodontitis. This case is typical
of cases previously termed localised aggressive or localised juvenile periodontitis with involve-
ment restricted to incisors and first molars

Although it may be helpful if there are historical data from previous examination
charts or radiographs, details of any previous treatment, prediction of disease pro-
gression or stability are fraught with difficulty. As with many chronic inflammatory
conditions, it is likely that periodontitis undergoes periods of activity and relative
quiescence (in addition to periods of improvement and stability induced by episodes
of treatment). The periods of activity may represent an increase in the amount of
local inflammatory infiltrate without a change in the level of the connective tissue
attachment or actual destruction of the connective tissue attachment to the root sur-
face. Resolution of this inflammation may produce an apparent improvement in
clinical attachment level, resulting from reduced penetration of the probe at the base
of the pocket, but will not be due to any improvement in the actual connective tissue
attachment level. Routine clinical probing measurements and radiographs are
unable to detect small increments of change. It has been suggested that probing
attachment level changes of 2 mm and over is required for the clinician to be more
certain of progression. Small changes in probing depth may be attributable to mea-
surement error.
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Monitoring of probing depth alone will often fail to detect disease progression
because apical movement of the gingival margin may accompany attachment loss at
the depth of the pocket. Sophisticated radiographic techniques such as digitised
subtraction radiography can detect small changes in crestal height and density, pro-
vided that the series of radiographs are strictly comparable.

There have been diagnostic test kits to detect or predict disease progression. In
general they rely upon sampling individual tooth sites which are chosen as either
representative of the overall periodontal status or the sites most likely to deteriorate.
They are based upon detection of either bacterial species associated with periodon-
titis or components of inflammation (e.g. neutrophil enzymes, prostaglandins, tissue
breakdown products). There is a problem of validating tests against an acceptable
‘gold standard’, which at the present time has to be clinical measurement with all its
attendant inaccuracies. The cost-effectiveness, specificity and sensitivity of these
tests are not good enough to recommend their use in everyday practice.

4.3 Disease Severity or Staging

It is useful to subdivide chronic periodontitis into severity/staging categories and
whether the disease is localised to a few teeth or generalised. Severity can be based
upon the amount of attachment loss or bone loss (Table 4.2), and it is also helpful to
categorise pocket probing depths (Table 4.3).

The decision whether to describe the disease as localised or generalised is quite
difficult and somewhat arbitrary. It may be decided that localised denotes that less
than a third or half of the feeth are affected. The description ‘generalised” does not
have to mean that all teeth are affected, but one would expect the majority of teeth
to be involved. Interestingly, the 1999 and 2017 classifications use more or less than
30% of sites involved to discriminate localised/generalised disease. In some cases
only the molar teeth are involved, and this can be used as a descriptor—molar peri-
odontitis. Application of these qualifying terms to the diagnosis allows a better

Table 4.2 Severity or staging of chronic periodontitis (modified in accordance with guidelines at
bsperio.org)

Category Description

Stage 1 early/mild 1-2 mm attachment loss

Stage 2 moderate 3—4 mm attachment loss or up to 1/3 bone loss

Stage 3 severe 5 mm or more attachment loss or over one-half bone loss and/or
(advanced) involvement of furcations

Stage 4 very severe Bone loss in the apical third of the root

Table 4.3 Probing depth Probing depth ~ Category
categories for periodon- 1-3 mm Normal values
tal pockets 4-6 mm Moderate pockets

7 mm and over Deep pockets
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description of the disease category, for example, ‘generalised moderate periodonti-
tis” or ‘localised severe periodontitis’.

4.4  Prognosis

In much the same way as we assign diagnoses (general and tooth specific), it is good
practice to estimate prognoses for the dentition and individual teeth. Proposing a
prognosis is very much an estimate or forecast and is a prediction of the probable
outcome of a disease based on the patient’s present condition and the usual course
of the disease as seen in similar situations. Prognosis in periodontics is commonly
applied to the likely outcome with appropriate treatment, which is dependent upon:

e Patient compliance.

e Disease severity.

e Clinical experience and skill in treating similar patterns/severity of disease in
other patients.

Factors which affect periodontal prognosis can conveniently be divided into
those that affect the overall prognosis (general factors) and those that are more tooth
specific.

4.5 General Factors Affecting Prognosis
The most commonly taught general factors that affect prognosis are:

* Age.

* Genetics.

e Tobacco smoking.

e Diabetes.

e Stress.

e Other significant medical factors.

e Oral hygiene, plaque and patient compliance.
e Presence of bacterial pathogens.

4.5.1 Age

Age and disease severity are used commonly to estimate the patient’s susceptibility.
It is easy to recognise that an elderly person with gingivitis has no significant sus-
ceptibility to periodontitis (see Fig. 4.1). They may be described as ‘resistant’ and
the prognosis is excellent. Similarly, it is easy to categorise a young patient (say
under 35 years) with moderate or severe periodontitis as being highly susceptible.
Logically, severe disease in the younger patient should indicate a poor prognosis.
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However, in many cases, appropriate treatment of this type of patient produces a
very favourable response and a high degree of stability. This type of patient may
therefore be assessed following treatment as having a more favourable prognosis
than initially assigned. Prediction of this type of response is difficult even for the
experienced specialist periodontist.

4.5.2 Genetics

Periodontitis may have a familial basis and a significant genetic susceptibility, par-
ticularly younger patients with significant disease. Many patients, however, report a
family history of periodontitis— ‘my parents lost their teeth through gum disease’—
and in some cases they may be aware of siblings being affected. The problem with
establishing familial patterns in adult periodontitis is that it was thought to be such
a common condition that a family history was almost inevitable. With overall
improvements in the periodontal status of the population, it is now obvious that
perhaps only 10-20% of the adult population will suffer from periodontitis that is
severe enough to result in tooth loss. Far fewer individuals (0.1-1%) may be in the
highly susceptible category of disease. More recent studies on identical and non-
identical twins indicate that much of the susceptibility to periodontitis is genetically
based. There has been a rapid growth in interest, therefore, in the potential of genetic
susceptibility testing in individuals who suffer from significant levels of periodonti-
tis. Patients should be told that there is accumulating evidence of genetic suscepti-
bility to periodontitis but that it is not a single gene defect and that there are likely
to be a large number of contributing minor genetic variations. There is interest in
genetic polymorphisms in a number of genes encoding cytokine proteins (e.g. IL-1,
TNF). Small variations in these genes would not compromise the overall health of
the individual but may cause an excess local production of pro-inflammatory cyto-
kines that would invoke greater tissue destruction.

In addition, genetics has to be considered in the inheritance of tooth morphology.
Unfavourable root forms and short roots will adversely affect prognosis (see ‘Factors
affecting individual tooth prognosis’).

4.5.3 Tobacco Smoking

Smoking is the most important environmental risk factor for periodontitis and is one
that can be eliminated. In the 1950s it was first associated with acute necrotising
ulcerative gingivitis and by the 1980s was firmly associated with chronic periodon-
titis. Early reports suggested that the main reason was the fact that smokers had
poorer oral hygiene, but this is not invariably the case. Current evidence suggests
that most of the increased susceptibility to periodontitis is due to the systemic
effects of smoking on the inflammatory, immune and healing responses (Fig. 4.6).
Nicotine is the major addictive component of tobacco and does have profound phys-
iological effects. However, tobacco smoke contains in excess of 4000 constituents,
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many of which are capable of inducing direct cellular damage. Smoking is therefore
a risk factor—a characteristic associated with development of disease in the first
place — and an adverse prognostic factor. It is worth noting at this point that nicotine
replacement therapy is a useful adjunct in quit smoking programmes and does not
include the vast array of harmful constituents. The same is mostly true of e-cigarettes
and vaping which have helped many people quit. The question remains as to whether
the various constituents added to the vaping liquids are harmful in the long term, to
both general and oral health.
Periodontal disease in smokers is characterised by:

* More severe disease.
— More attachment loss (may manifest as deeper pockets or more recession).
— More bone loss.
— More furcation involvement.

» Higher rate of disease progression.

* More tooth loss.

e Less favourable response to treatment.

All these factors, but most importantly the last one, contribute to poorer progno-
sis. The poorer response to treatment (non-surgical, surgical, regenerative, muco-
gingival/plastic) is demonstrated by less favourable reductions in probing depth,
less gain in attachment level and less alteration in bleeding response. As far as the
healing response is concerned, it is well known that bone and soft tissue healing is
compromised in smokers. Much of this response, however, may be conditioned by
the pre-existing clinical status of the gingival tissues in heavy smokers, in that they
tend to have:

e More fibrotic gingivae.

e Less marginal redness/bleeding.

e Less bleeding on probing.

e Less gingival crevicular fluid flow.
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Fig. 4.7 Clinical (a) and radiographic (b) appearance of an untreated smoker (20 cigarettes/day
for 25 years) with generalised severe periodontitis. There is little obvious marginal inflammation
but generalised recession. Probing depths of 6-8 mm were widespread, with less gingival bleeding
than one would expect in a non-smoker

These characteristics indicate a reduction in the inflammatory response (Fig. 4.6),
which is not simply due to the vasoconstrictive effect of nicotine but also to more
complex effects of smoke constituents on endothelium, neutrophils, lymphocytes,
etc. (Fig. 4.7). It is also possible that some individuals will have a genetic periodon-
tal susceptibility that links to a tobacco smoking susceptibility and places them in a
very high-risk category.

All smoking patients should therefore be made aware of the negative impact on
their periodontal status, advised to quit and given the necessary support. This is
dealt with in more detail in Chap. 5.

4.5.4 Diabetes

Diabetes, both type 1 and type 2, is another important risk factor that will compro-
mise the overall periodontal prognosis. Diabetes has wide-ranging and complex
effects on metabolism, the vascular system and the immune system giving rise to
poorer healing and an impaired host response. The effect on periodontitis is more of
a problem in patients who have poorly controlled diabetes and who suffer from
other well-known complications of this disease (e.g. retinopathy, vascular disease).
In contrast to smoking, diabetic patients are more likely to exhibit an increased level
of periodontal inflammation. It is also possible that severe periodontitis may com-
promise diabetic control. This complex relationship is dealt with in more detail in
Chap. 3, ‘Periodontal disease and systemic health’.

4.5.5 Stress

Stress affects the general well-being of people and may have a negative impact on
oral health care and treatment. The complex effects on the immune system may
increase susceptibility to periodontitis. These important issues are dealt with in
Chaps. 3 and 5.
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Fig. 4.8 Excessive
gingival inflammation in a
patient with leukaemia

4.5.6 Other Significant Medical Factors

There are many diseases that compromise the immune response and will affect peri-
odontal susceptibility/prognosis. Most are relatively rare, but there are serious con-
ditions affecting leukocytes that include:

* Neutropenias.

e Leukaemias (Fig. 4.8).

e Leukocyte adhesion deficiency.
e Lazy leukocyte syndrome.

These disease presentations are now classified as periodontal disease as a mani-
festation of systemic disease. Most of these individuals will be receiving appropri-
ate medical management and treated in specialist units. Occasionally, the dentist
may be the first clinician to suspect a systemic disease because of the unusual clini-
cal presentation.

4.,5.7 Oral Hygiene, Plaque and Patient Compliance

Some clinicians attempt to make a judgement of patient susceptibility based on the
degree of destruction and the amount of plaque and calculus present. This is far
more difficult than it would first appear because once a patient has established peri-
odontitis, it provides an ideal environment for increased plaque growth, retention
and calcification. The presence of large amounts of plaque and calculus may, how-
ever, be helpful in predicting a dramatic response in the tissues following its removal
during the initial stages of treatment. It is also difficult to estimate the effect of the
observed level of oral hygiene performance on prognosis at an initial diagnostic
appointment, as the degree and consistency of subsequent improvement achieved by
patients vary enormously. In general terms, patients who attain and maintain a good
level of plaque control will respond well to treatment and have a better prognosis
than those who fail to achieve it.
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4,5.8 Presence of Bacterial Pathogens

This is dealt with in more detail in Chap. 2, which asserts that the types of bacteria
present are probably more important than the quantity of plaque. The presence of
certain pathogenic species (e.g. Porphyromonas gingivalis, Prevotella intermedia,
Tannerella forsythia, Treponema denticola, Fusobacterium nucleatum) indicates
higher risk, and consequent failure to eliminate them leads to a poorer prognosis.
However, detection of these bacteria and antibiotic sensitivity testing are not widely
available. It is expensive and labour intensive, tends to be site specific (how many
and which sites should be sampled?) and has yet to be confirmed of clinical benefit
in the treatment of chronic periodontitis.

4.6 Factors Affecting Individual Tooth Prognosis

It is good practice to assign a diagnosis and prognosis to individual teeth as an aid
to establishing a treatment plan. It is helpful to establish prognostic categories,
such as:

¢ Good/favourable.

¢ Questionable/doubtful.
e Hopeless.

e Irrational to treat.

A tooth with a good prognosis would be expected to be retained for a long period
of time with routine treatment and to be kept indefinitely with appropriate treat-
ment/maintenance. Long-term retention of a questionable tooth is very dependent
on an effective treatment response and patient compliance. The ‘hopeless’ category
implies that the tooth is not amenable to treatment and should be extracted, provid-
ing the patient consents to this recommendation. Early extraction of teeth consid-
ered to be ‘hopeless’ for periodontal reasons is considered when:

e There is progression of disease to the point where there is insufficient periodon-
tal ligament/bone support remaining.

e The pattern of disease, combined with complex/unfavourable root anatomy, is
such that the tooth is considered to be untreatable.

Formulation of a subsequent definitive treatment plan may indicate further
extractions for strategic reasons or because the tooth is ‘irrational to treat’. For
example, clinicians are more likely to advise loss of third or second molars because:

¢ Root morphology is often unfavourable.

e They may be the worst affected teeth.

e Access to the tooth by clinician and patient is difficult.
e Loss will not usually produce an aesthetic compromise.
e There will only be a small functional compromise.
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Table 4.4 Factors affecting individual tooth prognosis

Clinical factors

* Deepest probing depth, especially >6 mm following initial treatment
» Extent and distribution of attachment loss

 Furcation involvement, especially grade 3

* Mobility, especially grade 3

Radiographic factors

* Root length

* Root shape

 Furcation morphology

¢ Remaining bone support

Other factors

* Restorative/endodontic status
¢ Whether the tooth is used as an abutment for a fixed or removable prosthesis
* Position of the tooth in the arch

The factors presented in Table 4.4 are useful for assigning a prognosis to an indi-
vidual tooth.

4,7 Treatment Planning

Having established the diagnoses and prognoses an initial treatment plan should be
determined, together with definitive treatment options, for presentation to the
patient. This will also be dependent on:

e Patient motivation and ability to carry out proper plaque control.
e Patient motivation to quit smoking.

e Operator skill and knowledge.

e Availability of treatment techniques.

The treatment plan should aim to produce a healthy and functional dentition that
is aesthetically acceptable to the patient and within their physical and financial lim-
its. In the majority of patients suffering from relatively early stages of periodontitis,
the treatment plan will be very simple and one that you have proposed and carried
out many times, for example, basic non-surgical periodontal care and replace defec-
tive restorations. By contrast, some patients with advanced periodontal disease and
complex restorative problems will require a very different strategy. Figure 4.9 pro-
vides a scheme on which to base these more complex treatment planning decisions.

1. Start by gathering sufficient information to arrive at valid diagnoses (e.g. recur-
rent caries, endodontic lesions, defective crown margins/bridges, mild/moder-
ate/severe periodontitis).
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Fig. 4.9 Decision-making in treatment planning

2. With the clinical information and appropriate radiographs, assign prognoses to
individual teeth and an overall prognosis for the dentition.

(a) Decide which teeth have a ‘hopeless’ prognosis and what form of initial
replacement will be required if they are extracted (nothing, provisional den-
ture/bridge). Consider what impact further loss of questionable teeth
would have.

(b) Try to visualise/define the desired end point of treatment. Consider what
definitive treatments will be required to reach the desired end point and how
predictable they are (e.g. periodontal surgery, root resection, fixed bridge,
implant-supported prosthesis). It is helpful if there is good evidence in the
literature to support the treatment modalities under consideration.
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3. Discuss with the patient his/her expectations. Provide the patient with informa-

tion about the status of his/her teeth and the treatment possibilities.

(a) Carry out any emergency treatment/stabilisation.

(b) Decide whether any specialist opinions/treatment may be required (e.g. end-
odontic/prosthodontic/orthodontic).

4. Propose one or several solutions to his/her problems. Describe advantages and
disadvantages to various approaches and the estimated degree of predictability.
Outline costs of various options. If necessary allow time for reflection by patient
and yourself. You may wish to discuss the plans with colleagues or refer for a
second opinion. The patient may wish to discuss proposals with his/her friends/
relatives or seek further opinions.

5. Patient decides on final treatment plan and there is agreement to proceed.
Consent is obtained.

Be prepared to modify the treatment plan if circumstances change.
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Improving patients’ oral health-related behaviour is an important element of the
dental team’s role in preventing oral disease, in particular periodontal diseases. In
this chapter we will outline a model of chair side behaviour change designed to
enhance patients’ oral health-related behaviour. It comprises four elements: the first
three, capability, motivation and opportunity, are important for the initiation of
behaviour change, whilst the fourth element ‘sustain behaviour’ explores techniques
specifically designed to maintain behaviour change over a prolonged period of time
through the creation of a habit. The model is outlined in Fig. 5.1.

Whilst the model outlines this as a linear process, it is clear that the three con-
cepts of capability, motivation and opportunity are inter-related and support or
undermine behaviour change through their interaction. For example, having the
technical skill to use an electric toothbrush twice a day every day (capability) and
the opportunity to do so by owning such a toothbrush would be two building blocks
of change that are likely to then support a value-driven wish to smile without being
self-conscious. The model is presented as a linear approach to suggest one way of
delivering the chair side intervention in a structured manner.
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CAPABILITY — MOTIVATION- OPPORTUNITY- SUSTAIN
TEACH SKILL CREATE THE PLAN BEHAVIOUR:
INTENTION TO GENERATE A
ACT HABIT
THROUGH
REPETITION,
CUES, REWARD-
SELF
MONITORING.
IMPLICIT CUES

Fig. 5.1 A model of oral health-related behaviour change

5.1 Enhancing Capability

At the heart of the model lies a basic yet important element, and that is whether the
person is actually capable of performing the required behaviour. In order for an
individual to change their behaviour, they must have the physical (e.g. dexterity and
strength) and psychological skills (such as knowledge) to perform the behaviour
[1]. This is the capability element of the model of behaviour change that we are
proposing. Increasing capability involves not only the provision of information to
enhance knowledge but also interventions that help build skills. Oral health-related
behaviours such as interdental cleaning and toothbrushing are manual skills that
may require practice and feedback to achieve competence.

5.1.1 Enhancing Knowledge—The Provision of Information

Provision of information is often the first approach adopted by healthcare profes-
sionals who wish to encourage behaviour change in a patient. There are however
several problems with this approach if used in isolation. Firstly, there are barriers to
creating a shared understanding of the condition. In order to be clinically precise, all
professions create their own particular set of jargon, and dentistry is no exception.
There are several words and phrases which are taken for granted in dentistry but
which may not be understood by patients. The dental healthcare professional giving
the information should consider the best form of words to make the message under-
standable and identify simple ways of explaining jargon terms. In addition to the use
of jargon, the words and sentence structures used by healthcare professionals may
be more or less understandable. Short sentences and short words are easier to under-
stand. Avoid long sentences with multiple clauses. Other ways in which sentences
can be made more understandable are to use personal statements, for example, “I
believe ...” and “I think ...”, and to avoid the passive voice. Secondly, patients may
have their own ideas about the causes, controllability and inevitability of illness, and
these ideas often vary in the degree in which they are accurate or overlap with dental
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teams’ ideas. As a consequence, patients may fail to understand what they are told
by healthcare professionals and/or may be reluctant to ask for further information
even when they would like it. Thirdly, patients’ recall of the information that is
given within a consultation differs from the recall of healthcare professionals, with
patients tending to forget advice or next steps given by dental teams [2].

Given the challenges of effective communication to enhance knowledge, what
steps can be taken to maximise the impact of knowledge. The following list pro-
vides some suggestions based on the work of Ley [3]:

e Explore the patient’s understanding of or beliefs about their illness. For example,
what do they believe caused their oral health problems, and how strongly do they
believe that they can improve their oral health through their own actions? What
would be the challenges to implementing a programme of change for their oral
health, for example, time, the perceptions of other people, resources and so on.
How interested are they in implementing change? This framework can then be
used not only to explain the importance of change but also to address the chal-
lenges they might face and any misconceptions about their health.

o Tell the patient the important points first. It has been shown that by using what is
known as the ‘primacy effect,” practitioners can increase recall of health infor-
mation by up to 36%.

e Emphasise to the patient that information is most important (this may increase
recall of the information by 13%).

e Categorise the information in an explicit manner to help the patient recall.
Techniques which can be used include complex forms of categorisation, for
example, spider diagrams or other diagrammatic summaries. Alternatively, you
could provide patients with mnemonic devices such as acronyms to help them
recall particular points. Even simple categorisation can help to improve recall.
For example, “There are three points for you to remember ...”

e Repeat important information.

e Ensure the patient has had some input in the change. Patients are more likely to
engage with and then be prepared to try and overcome barriers to keep going,
with decisions that they have had some choice over. Offering choice lies at the
heart of person-centred care and lets the patient know that you see them as equal
partners in the consultation; both of these features have been proposed to be at
the heart of a person-centred model of care in dentistry [4].

e Use specific statements rather than general statements. Making your message
specific rather than general can improve recall of the message by up to 35%. For
example, “I would like you to keep your teeth cleaner” is general, as it provides
the patient with only limited information about how you want them to change
their behaviour. It is also non person-centred because it suggests that patients
should do what you tell them, rather than what you have jointly decided is best for
them. State exactly what the patient can do. For example, “We have agreed that
you will try and do one of two things to help keep your mouth cleaner. We have
looked at brushing your teeth twice a day using the technique I showed you.
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Clean them for about two minutes each time. Try cleaning each section, bottom
right, bottom left and so on for about 30 seconds each. Or, we have talked about
using an interdental brush in the gaps between your teeth twice a week, say once
on Sunday and once on Wednesday”. The frequency of the new behaviours and
the detail of when they will take place are best agreed between you and your
patient. As you can see, tempting though it is to initiate several new behaviours at
once, it is best to keep the behaviour change simple. Start with a behaviour that
the patient finds manageable and of interest, and give choice, e.g. “Today, we
could look at helping you improve your oral hygiene by making a small change
either in the frequency in which you brush, or at the way you clean between your
teeth. Which of the two would you like to focus on?” The whole point of this
change is for the patient to associate the new behaviour and you with success. You
can then build on more change from a position of feeling positive about changes.

This is a little like preparing for a 10 Km run; you can train for it having suc-

ceeded in running 5 Km or having failed to run a marathon; the former is more

likely to help you stay focused and want to engage in training, more than the latter.

e Send out reminders. Telephone and mail reminders for appointments may
improve attendance by up to 17%. A phone call to let the patient know that you
are expecting them the next day can reduce unexpected non-attendance and so
decrease lost time and opportunity costs.

e Use additional materials to support advice, for example, leaflets, videos, links to
webpages, etc. Providing additional information is one way in which to support
the advice you have given the patient and to ensure that they have understood it.
In designing written materials, consider the following:

— Avoid the use of jargon and avoid complex detail.

— For written materials consider assessing the readability of the text—aim for
text that can be read by 70% of the population. Make your text physically
easier to read by using a larger font size, proportional spacing and non-
justified text.

— The quality of production and reproduction of your materials (colour, use of
photographs and illustrations, quality of any video, graphics, etc.) is impor-
tant. Information produced in a high-quality format attracts the attention and
is more memorable.

— Emphasise the key points.

— Consider involving patients and relatives in the design of leaflets. Patients and
relatives are an invaluable resource for designing information since they will
know what information they wanted to know and what is important.

5.1.2 Enhancing Skills—Practice and Feedback

We have all experienced learning a new skill and can reflect on the techniques that
were effective in helping that skill to be perfected. The following techniques are
important and often used in combination:
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e Demonstration. Often the first step in learning a new skill is to observe a skilled
practitioner perform the skill. This may be done at full speed or demonstrated
more slowly. Alternatively, it may be broken down into stages, with each stage
being demonstrated a number of times before moving on to the next step. There
are many ways of providing patients access to demonstrations of oral health-
related behaviours—either live at the chair side or via video. Bear in mind that
different patients will have a strong preference for one or another; do not assume
that ‘one size fits all’ here, and check with your patient what they would prefer
to look at, before you start with a demonstration.

e Tag new skills on existing knowledge. Adult patients are unlikely not to have
ever seen a toothbrush or a packet of floss. Rather than assuming no knowledge,
check what they know about the skill you are demonstrating first, and then add
new knowledge where it is needed, considering that some of this might be to cor-
rect assumptions or preconceptions. So, tailoring the demonstration of the new
skill is likely to be better received than giving people a standard demonstration
that ignores what they already know.

e Practice and feedback. Having observed a skill performer, the learner is encour-
aged to practice themselves, in the recognition that they will need several repeti-
tions to improve their skill. Changes and improvements can be recommended
through feedback on performance. Feedback which focuses on the actual behav-
iour rather than an evaluation is more helpful in learning. For example, “You
should press a little harder” is more helpful than “That was wrong” since it
allows the learner to incorporate their learning into the next practice. Practice
which is close to the actual behaviour induces more accurate and speedier learn-
ing than practice which is less close to the actual behaviour, for example, practis-
ing toothbrushing on a model is unlikely to be as effective as practising cleaning
your own teeth.

e Normalise. Some patients are likely to feel awkward about being shown a skill
that their mind tells them they should know how to perform, such as brushing. It
is important that you deal with such feelings by normalising the experience. For
example, by saying “I am not surprised you think that .... (XYZ). A lot of people
think that you need to .... (XYZ)- but, although that may feel or sound right, it is
not. What we find is actually more effective is...”.

e Prompting. The use of prompts to guide behaviour as it occurs provides instanta-
neous and timely feedback during performance, rather than waiting to the com-
pletion of the behaviour. This allows the learner to adjust in real time and reduces
the time spent practising the skill in an incorrect way.

The techniques of demonstration, allowing practice, normalising and giving
feedback (through prompts and reflection at the end of performance) obviously
require more time with the patient than techniques based on giving information
or referring to information sources, but they are more effective in skill
development.
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5.2  Enhancing Motivation

Motivation refers to the person’s conscious and automatic processes which trigger a
behaviour. Examples of conscious processes would include conscious decision-
making and planning; in contrast many behaviours are engaged in automatically, for
example, innate drives, emotional reactions and habits [1]. Note that knowledge is
not identified as part of motivation. It is often assumed that knowledge drives behav-
iour, but the link between motivation and knowledge is weak. Knowledge may be
essential for motivation, but is not in itself sufficient. You are unlikely to be moti-
vated to perform a behaviour that you know nothing about, but equally, knowing
how to perform a behaviour does not necessarily motivate you to do it. Thinking
back to the 10 K run example, I may know that running 10 Km is good for me, and
I may know where the road is and how to run on it, but that in itself is unlikely to be
enough to motivate me to suppress other competing behaviours (e.g. the need to
finish writing this chapter) to go for a run. In this stage of the behaviour change, the
goal is to create a reason for wanting to engage in the behaviour change within the
patient. In order to understand how best to help support patients in this domain, it is
important to understand what beliefs and attitudes are most strongly associated with
engaging in oral health-related behaviours.

Newton and Asimakopoulou [5] undertook a systematic review of the published
literature in order to determine the relationship between adherence to oral hygiene
instructions in adult periodontal patients and psychological constructs. They identi-
fied three critical constructs that are central to understanding patient adherence:

* The benefits of behaviour change.
» Patients’ perceived susceptibility to periodontal disease.
o Self-efficacy.

We shall explore each in turn.

5.2.1 Discussing the Benefits of Behaviour Change

In studies where the benefits of changing oral health-related behaviour were given
to patients, they were more likely to follow the advice given by oral healthcare pro-
fessionals. Note that the important construct is the benefits of change—this should
not be confused with the avoidance of harm. Saying to a patient that if they look
after their oral health they will avoid losing their teeth is simply the avoidance of a
negative outcome. In contrast saying to a patient, “You told me that you want to be
able to smile naturally and not feel self-conscious in photographs. Looking after
your oral health will help us achieve that”. Using the patient’s own values and goals
as a framework will make it easier to identify the relevant benefits for each patient.
In addition, we know that linking behaviour change to such values is going to be
helpful in maintaining the behaviour when “the going gets tough” later on.
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5.2.2 Discussing Perceived Susceptibility to Periodontal Disease

Where patients have an understanding of their personal susceptibility to periodontal
disease, they are more motivated to change their oral health-related behaviour. For
example, Asimakopoulou et al. [6] provided an individualised risk score to patients
which was based on a combination of their personal characteristics, their oral
health-related behaviour and clinical indices. Patients who received the person-
alised risk information, in comparison to the control group, reported perceiving:

e Periodontal disease treatment as more effective than they did pre-consultation.
e Higher intentions to adhere to periodontal management.
e Greater self-efficacy to follow treatment recommendations.

5.2.3 Enhancing Self-efficacy Beliefs

Self-efficacy has been defined by psychologist Albert Bandura as a person’s belief
in “how well one can execute courses of action required to deal with prospective
situations”. In other words, it relates to an individual’s perception of the extent to
which they can overcome barriers to change and execute a change in their own
behaviour. It has been repeatedly shown to predict adherence to health advice
including in dental settings. For example, Persson, Persson, Powell and Kiyak [7]
found that self-efficacy was the best predictor of periodontal disease progression in
older patients. In order to improve self-efficacy,
There are two things you should consider doing:

1. Encourage small rather than complex changes (see our earlier comment on this).

2. Offer patients examples of previous successful change, either by other people
who are similar to your patient or by reminding them of their own success with
making difficult decisions or engaging in behaviour change.

5.3  Enhancing the Opportunity for Behaviour Change

When a patient understands and has the skills to change their behaviour, they often
still fail to make a change. This has sometimes been called the “intention-behaviour”
gap. One way to overcome this barrier is to create the opportunity for behaviour
change. Michie and West [1] define this as the physical and social environment that
supports the person to undertake the new behaviour. The physical environment may
be as simple as access to the resources to make the behaviour change—for example,
providing the patient with the means to access interdental brushes, floss, etc. The
social environment refers to the more complex situation of how the behaviour fits
into the normal day-to-day priorities and activities of the individual.

Aside from ensuring that the physical environment is addressed, for example,
providing patients with “starter packs” to provide access to the relevant oral hygiene
aids or providing sales of supplies at appointments, the social environment can
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support by encouraging patients to plan the behaviour change. This forms the basis
of an approach to behaviour change called “implementation intentions”.

Implementation intentions suggest that once an individual has the motivation to
engage in a behaviour, actually performing the behaviour is more likely if the person
states a specific plan of where, when and how this activity should occur. In order to
form an implementation intention, the individual must first identify a goal-directed
behaviour and anticipate a suitable situational context to initiate it. For example, the
individual might specify “flossing” as the behaviour and a suitable situation as “in
the bathroom in the evening after brushing my teeth”. Schiiz et al. [8] found that
planning was the only significant predictor of adherence to a daily regime of flossing
in 157 university dental students, and similarly Sniehotta et al. [9] reported that ask-
ing student participants to plan where and when they would floss their teeth improved
the proportion of participants who were flossing three times a week or more.

Box 1: Capability-Motivation-Opportunity: Putting it all Together

To date only one research study has explored the impact of combining the
three elements of capability-motivation-opportunity into a chair side interven-
tion for patients with periodontal disease. Asimakopoulou et al. [10] explored
the effect of three different approaches to behaviour change within a peri-
odontal assessment consultation:

* Treatment as usual.
e Provision of risk communication.
» Combined capability-motivation-opportunity intervention.

Periodontal disease clinical outcomes, self-reported oral health behaviours
and psychological constructs were assessed at 4 and 12 weeks following the
consultation. Significant reductions for both intervention groups compared to
the control were found for plaque scores, bleeding but not pocket depths.

Self-reported interdental cleaning improved in combined intervention
group compared to controls and risk only.

Equivalent changes across all three groups were reported for perceived
seriousness, treatment effectiveness, fear and perceived self-efficacy.

Both intervention groups had lowered sense of susceptibility to periodon-
tal disease in comparison to treatment as usual.

There was no change in any group in intention to adhere to the recom-
mended oral health-related behaviour. This was in part because participants in
all three groups had high levels of intention to adhere.

In conclusion both interventions were more effective than treatment as
usual in terms of encouraging behaviour change. The combined approach had
a stronger effect on self-reported interdental cleaning—this may be because
interdental cleaning, which is typically a less well-established behaviour, ben-
efits from the planning interventions of implementation intentions.
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5.4 Creating a Habit

Ideally, we would hope that good oral hygiene behaviours become habitual for our
patients, so that they take place regularly in an optimal way. The key feature of a
habit is that habits are automatic—they do not need to be planned consciously
because their occurrence is driven by the cues in a situation (e.g. brushing teeth is
the first thing you do as part of your morning washing routine). Habits are repetitive
and typically conducted in a consistent manner, which reduces the cognitive effort,
that is, how much thinking may be required of the individual since they do not need
to actively remember what to do or when, where and how to do it.

In order to create a habit, it is important to repeat a specific behaviour in a par-
ticular situation. As Lally and Gardner [11] state, “The principle underlying habit
formation is that if a specific behaviour is performed repeatedly in an unvarying
context, a habit will develop”.

5.4.1 Repetition

Repetition is important to establish a habit. Lally and Gardner [11] reviewed studies
to explore the range of days on which a behaviour is repeated before the character-
istics of a habit are established. They found an average of 66 days with a range
18-254 days. This demonstrates that it does take quite some time to establish a
behavioural pattern and suggests that it is important to emphasise to patients that
they must plan to maintain the behaviour over a prolonged period of time. Here, it
is also important to deal with patient beliefs about habits and how easy or not they
are to form; common misconceptions are that habits may take 3 weeks to form, but
we are not aware of any evidence that suggests that this is the case—certainly not in
oral health. The use of implementation intentions (as discussed above) can assist in
planning to enhance the likelihood of repetition. Working with the patient to plan
when and where they will engage in the behaviour and the resources that they will
require to maintain the behaviour is important. There is also some evidence that
asking patients to form a strong mental image of themselves performing the action
helps to maintain the behaviour and encourages persistence.

Two main techniques can be used to encourage repetition of behaviour—these
are self-monitoring and coping planning. Self-monitoring refers to the technique of
encouraging the patient to keep a record of how well the patient is doing with
achieving their behaviour change. There are two broad types of monitoring—
recording performance of the behaviour and recording the outcome of the behav-
iour. In self-monitoring performance, the patient records whenever they perform the
behaviour. Patients can use several methods such as keeping a diary, mobile phone
APPS or specially devised paperwork. Patients can also be encouraged to monitor
the outcome of their behaviour change. Ideally the outcomes they monitor should be
relevant to the patient, likely to demonstrate a reasonable degree of change in a short
time frame (e.g. between appointments). So, using an oral hygiene example, self-
monitoring might take place by recording the frequency of brushing and interdental
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cleaning, whilst outcomes may be a noticeable reduction in bleeding gums, within
a certain period of time.

The effectiveness of self-monitoring is enhanced if it is acknowledged and, if
appropriate, reinforced by a healthcare professional. So, for example, at appoint-
ments with the dental team, patients should be encouraged to discuss their records
of performance of behaviour and their self-recorded outcomes. Examining the
records of performance of behaviour can also help to identify barriers to adher-
ence—for example, patients might find weekends or holiday periods particularly
challenging times for maintaining new behaviours. So, whatever the outcome, be it
a success at behaviour change or not, reviewing self-monitoring records helps sup-
port behaviour change either by positively reinforcing successful behaviours or by
discussing and then eliminating barriers to change.

Patients should also be encouraged to engage in “coping planning”, that is, plan-
ning to anticipate problems of maintaining behaviour and what to do if, for exam-
ple, they “forget”. The simplest way to encourage such planning is through using
“If ... then ...” statements. Even a simple plan can act as a useful prompt and mental
rehearsal of the behaviour, such as “If I forget to use my interdental brushes one
evening, then I will put a note on my bathroom mirror to remind me”.

5.4.2 Cues

Habits are driven by cues, as we saw in the definition of “habit”, they refer to behav-
iours that occur in response to specific cues. It is therefore important to link the
habitual behaviour to a specific cue or set of cues. Cues work best if they are:

¢ Distinctive and salient. The cue must be sufficiently indicative of the behaviour
to signal the appropriateness of the behaviour in that context. Distinctive cues
may include, for example, entering the bathroom and the sign of toothbrush and
toothpaste.

e Relevant to the behaviour. A cue which not only indicates that it is the time for a
certain behaviour but is also strongly relevant to the behaviour which it is cuing
is more likely to trigger the automatic behaviour. Thus linking oral health-related
behaviours to a context such as the bathroom or the place where an existing oral
health-related behaviour occurs is more likely to cue the behaviour.

e An event rather than a particular time. Events are more likely to impinge on
attention than a particular time, thus brushing the teeth last thing at night before
going to bed is more likely to act as a cue for other oral health-related behaviour
than trying to remember to use interdental brushes at 10 p.m. every night.

5.4.3 Rewards

Behaviour can be strengthened by the use of rewards, but there are some complexities,
particularly when trying to establish a habitual pattern of behaviour. At its simplest we
appreciate that a behaviour which is rewarded (by praise, money or other tangible
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rewards) is more likely to occur in the future. However extrinsic rewards, whilst they
are good at initially establishing a behaviour, tend to be poorer at establishing the
automatic nature that we would want from a habit. It is therefore suggested that over
time the reward of behaviour is shifted from extrinsic rewards to intrinsic rewards and
that the frequency of the reward is shifted from regular and predictable to unpredict-
able. Unpredictable reward establishes much stronger learning.

5.4.3.1 What Are Extrinsic Rewards?

Extrinsic rewards are tangible rewards that are given after the behaviour. Examples
might include the use of praise, asking patients to give themselves a “treat” for suc-
cessful completion of a behaviour (e.g. having managed to use their interdental
brushes regularly for a week, they purchase themselves a small gift) or saving the
money they have saved by changing their behaviour (e.g. putting aside the money
that would have been spent on cigarettes). Extrinsic rewards should be given in a
way that gradually reduces the extrinsic reward and shifts to intrinsic rewards. So,
for example, the reward could be given initially every week, then every 2 weeks,
once a month and so on, until it is no longer. This could be tied in with the period
over which repetition is required (approximately 66 days), with high levels of
reward in the early days fading until the reward is removed by the end of the 66 days.

5.4.3.2 What Are Intrinsic Rewards?

Intrinsic rewards refer to the rewards people experience that are non-tangible and
related to their personal values. Deci and Ryan [12] identify three broad categories
of intrinsic reward that are strongly associated with behaviour. These are a sense of
connection with others; feelings of competence; and a sense of autonomy. People
are motivated to engage in behaviours which they feel give them a sense of connec-
tion with a community—so perhaps considering how changing their behaviour will
achieve this for your patients, can they make changes that also include their family.
A technique we have used is to provide patients with testimonials from other patients
(with their consent) where they discuss the changes they made, the challenges they
faced and how they felt they had been successful. The idea behind this being that it
provides a sense that there are other people facing similar challenges, who have
addressed them rather than the dental team who can seem unrealistic examples of
perfection in their oral health behaviour!

As the patient engages with the new behaviour, providing feedback on how well
they are performing the behaviour and improving their oral health will give both a feel-
ing of competence and a sense of autonomy—if the patient takes control of their own
health through their behaviour, they are central to maintaining their own oral health.

5.5 Summary

Health behaviour change is a complex skill which in itself requires the healthcare
professional to gain competence in the methods of behaviour change, to be moti-
vated to help patients to enhance their oral health-related behaviour and to create
opportunities within their daily practice for both themselves and their colleagues in



72 T. Newton and K. Asimakopoulou

the dental team to support behaviour change. It can be rewarding when patients
respond by changing their behaviour, exercising their own autonomy over their oral
health and creating lasting changes in their periodontal status. In this chapter we
have addressed one element of this through providing information on how dental
healthcare practitioners can approach behaviour change with their patients.
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Non-surgical Treatment and Supportive 6
Periodontal Care

Richard Palmer and Peter Floyd

The major aetiological agent in chronic periodontitis is bacterial plaque or ‘dental
biofilm’ and treatment should be directed at its removal and preventing its re-
establishment. Although the term ‘plaque’ may be currently less fashionable, we
have continued to use it because it is so widely accepted and understood by the
profession and the public. During the initial phase of treatment or cause-related
therapy, the role of the patient and clinician should be clearly delineated. The patient
should be responsible for the removal of accessible supragingival plaque. The clini-
cian is able to eliminate or reduce many of the factors which retain plaque, potenti-
ate its growth and re-establishment, or hinder its removal by the patient. These
principles apply equally to supportive periodontal care.

6.1 Supragingival Plaque Control
6.1.1 The Patient: Patient-Performed Oral Hygiene

Regardless of the level of disease the patient’s role in plaque control could be con-
sidered as conceptually simple—total removal of supragingival plaque at least once
daily. This goal is rarely achieved, may be unrealistic, and is of less importance in
those subjects of lower susceptibility. However, without this aim, particularly in
patients with high susceptibility, treatment loses direction and predictability.
Motivation of a patient to comply with this aim is a major difficulty in treatment and
a number of factors should be considered:
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The problem must be important to them.

They must believe they are susceptible.

They should believe that treatment is possible and beneficial to them.
They should understand how to improve the situation.

They should have the physical skills.

They need cues to action.

This is considered in more detail in Chap. 5.
On a practical clinical basis, the patient is instructed in mechanical methods of

plaque control taking into account physical difficulties and the size and shape of
embrasure spaces (Table 6.1).

It is important to make the following points clear, as patients often

misunderstand:

The roll brushing technique should not be used in patients with established dis-
ease in the belief that it will produce less trauma to the tissue and reduce propen-
sity to recession. Gingival shrinkage is an unavoidable and positive response to
plaque removal, indicating a reduction in the amount of gingival inflammation.
In reality, the roll technique is particularly ineffective in removing plaque at a
swollen dentogingival junction.

Floss should not be used to clean proximal surfaces that are concave.
Antibacterial mouthwashes will not significantly reduce established plaque and
therefore will not show a treatment effect on established disease. The place of
adjunctive chemical plaque control is discussed under Sect. 6.3 in this chapter.
The patient’s plaque control is more important than scaling in the early stages of
treatment.

It must be established in the patient’s mind that their efforts in daily plaque con-

trol are the single most important factor in determining long-term treatment success.
Feedback to the patient of their own performance is a good motivator. This is most

Table 6.1 Mechanical oral hygiene aids

Application
General brushing

Interproximal surfaces

Healthy papilla/no destruction

Early attachment loss

Moderate/severe attachment loss—
Loss of interdental papilla
Surfaces adjacent to edentulous spaces, large
interproximal spaces and awkward areas
Bridge pontics

Aid/method

Medium-headed nylon toothbrush with
miniscrub/small rotary action or a powered
toothbrush

Floss

Floss or mini bottle brushes

Increasing sizes of bottle brushes to cope with
larger spaces and root concavities
Single-tufted brush

Superfloss, floss and threader, bottle brushes
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readily accomplished by demonstrating reduction in the amount of residual suprag-
ingival plaque at successive visits. This is best achieved by plaque scoring after
disclosing (Fig. 6.1a, b) followed by instruction on how to remove the remaining
plaque. Disclosed plaque is scored as present or absent on the tooth surface adjacent
to the gingival margin on the mesial, distal, buccal and lingual surfaces and a record
kept. Additional instruction is then given to enable the patient to remove the plaque,
which they should accomplish while in the chair. Improving the patient’s plaque
control may be all that is required in the treatment of simple gingivitis (Fig. 6.1c—e).
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Fig. 6.1 (a) Upper incisor teeth with disclosed plaque. The blue-staining plaque is more mature
and is scored on the basis of being present or absent on the tooth surface at the dentogingival junc-
tion on any of the four cervical surfaces—mesial, distal, buccal or lingual. (b) The plaque score
chart corresponding to the anterior region shown in (a). The plaque score for the whole mouth is a
simple calculation and is equal to the number of positive surfaces divided by the number of teeth
x 4, x 100. (¢) Gingivitis affecting the lower anterior teeth. (d) Reduction in gingival inflammation
after 1 week of improved patient-performed plaque removal. (e) Almost complete resolution of
inflammation
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6.1.2 The Clinician: Professional Mechanical Plaque Removal

In addition to instruction and monitoring the patient’s plaque control, the clinician
should reduce or remove factors that hinder the patient’s efforts to remove plaque
close to, or beneath, the gingival margin. These include:

e Calculus

e Poor restoration margins

e Over-contoured restorations and lack of embrasure space

e Removable partial dentures/appliances, particularly those that cover large areas
of gingival margin

Supragingival calculus is simple to remove with push scalers, sickle scalers and/
or ultrasonic scalers (Fig. 6.2a, b). The technical aspects of this are dealt with under
Sect. 6.2.3. Prevention of the re-formation of supragingival calculus is much more
difficult in some individuals than others. A common mistake made by many clini-
cians is to place undue importance on supragingival calculus and to spend the
majority of their time on its removal rather than attending to the more important
subgingival plaque and calculus. Restoration margins close to, or extending beneath,
the gingival margin are major plaque retentive factors when overhangs are present.

Fig. 6.2 (a) Supragingival calculus on lower incisors associated with gingival inflammation. (b)
Resolution of inflammation 2 weeks after removal of the supragingival calculus and improved
plaque control. (c¢) Palatal view of crowned upper incisor teeth with over-contoured porcelain
crowns which have large overhangs. The palatal tissue is very inflamed. (d) Resolution of inflam-
mation following non-surgical treatment and recontouring of restorations with high-speed finish-
ing burs. Replacement of the crowns is now possible
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Poorly condensed/contoured or adapted restoration margins can sometimes be dealt
with by hand instruments and ultrasonic scalers. However, rotary instruments using
coarse and fine finishing burs are needed for recontouring harder restorative materi-
als (Fig. 6.2c, d). Gradual shrinkage of the inflamed gingival margins makes access
to defective restoration margins easier for good daily plaque control.

6.1.3 Assessment

An assessment of the patient’s ability to perform a good standard of oral hygiene is
relatively easy and is based upon their plaque scores. There should also be a con-
comitant reduction in marginal inflammation, but this will also depend upon the
clinician’s success with correction of supragingival factors and more importantly
subgingival plaque.

6.2 Subgingival Plaque Control

6.2.1 The Patient

It is unrealistic to expect the patient to remove plaque from the subgingival area,
with the exception of the first millimetre or so of the gingival sulcus. It is also a
common misconception that mouthwashes flow beneath the gingival margin. Their
action is supragingival unless direct irrigation with a cannula into the pockets is
performed.

6.2.2 The Clinician

Subgingival plaque is an extremely complex mass of bacteria and extracellular
matrix adhering to the root surface, calcifying in some areas to produce hard, dark
subgingival calculus. It extends into the root surface imperfections and exposed
cementum and also has a non-adherent phase within the pocket. Total removal of
this complex biofilm is very difficult and impossible to determine. Terminology has
been similarly confusing. Subgingival scaling is the removal of deposits of subgin-
gival calculus. If using hand instruments the clinician uses the smoothness and firm-
ness of the root surface as the criterion for completion. Root smoothness is used as
a surrogate marker, even if not every last microscopic piece of calculus is removed
by instrumentation.

The term root planing includes removal of cementum (and possibly dentine)
exposed within the pocket to maximise the chance of removing all components of
the subgingival plaque. In reality, the procedures are similar, and the terms ‘scaling
and root planing (SRP)’, subgingival instrumentation/debridement and ‘root surface
debridement’ (RSD) are the most commonly used generic terms. We will use the
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last term—root surface debridement (RSD), with the implicit meaning that this
refers to the subgingival root surface.

6.2.3 Practical and Technical Aspects

The majority of patients undergoing RSD need local anaesthesia as they find the
procedure too uncomfortable. A combination of hand instruments and ultrasonic/
sonic scalers (power-driven instrumentation) is recommended to cope with varia-
tions in root anatomy, pocket morphology and operator fatigue. In controlled clini-
cal trials, similar results have been achieved with both forms of instrumentation.

Sickle scalers, such as MacFarlane 4/5, while being the instrument of choice for
supragingival scaling, are not suitable for subgingival use. Curettes which have a
rounded end (Fig. 6.3a) are recommended. A small-bladed double-ended universal
curette such as the Barnhardt 5/6 or Columbia 4L/4R will tackle most root surfaces.
However, in deep and narrow pockets, specialised instruments such as the Gracey
range are preferred (Fig. 6.3b). The blades of the instruments are small enough to be
introduced into a pocket. The shank of the instrument bearing the blade is called the
‘terminal shank’ and its long axis is used to judge the angle of the blade against the
root surface. According to the design of the instrument, the terminal shank is bent at
various angles to the proximal shank and then to the handle to allow access to dif-
ferent regions of the mouth and tooth surfaces. Periodontal hoes are liked by some
clinicians, but care needs to be exercised to avoid grooving root surfaces and the flat
ends do not conform to concave root surfaces.

Careful instrumentation requires firm grasping of the instrument in a pen-grip
and using the first/second finger as a rest. Good technique entails wrist movement

Fig. 6.3 (a) The sickle scaler has a sharp point and triangular cross section compared with the
more rounded profile of the curette. Both are universal instruments (b) Gracey curettes. Unlike the
universal curette illustrated in (a), Gracey curettes have a cutting edge on one side only. The pat-
terns that prove to be most useful in the majority of cases are: 1/2 anterior teeth, 7/8 premolar teeth
and buccal and lingual surfaces of molar teeth, 11/12 mesial surfaces of molar teeth, 13/14 distal
surfaces of molar teeth
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Fig. 6.4 A comparison of scalers, universal curettes and Gracey curettes and the effect of the
blade cross section when used at different angles. (a) The relationship of the terminal shank (blue)
to the blade cross section (black). The plane of the blade in the universal scaler and curette is 90°
to the terminal shank BUT in the Gracey curette is 105°. (b) Universal curette. The rake angle is
determined by the angle of the blade face to the root surface. When it is perpendicular (90°), the
rake angle is ZERO. Reducing the angle produces NEGATIVE RAKE and increasing the angle
produces POSITIVE rake. (¢) Universal curette. 10° NEGATIVE RAKE. Terminal shank angled
10° towards root surface—Plane of blade face 10° less than 90° to root surface. (d) Universal
curette 10° POSITIVE RAKE. Terminal shank angled 10° away from root surface—Plane of blade
face 10° more than 90° to root surface. (e) Gracey curette—single cutting edge with blade face
angled 105° to terminal shank. 15° NEGATIVE RAKE with terminal shank parallel to root sur-
face—Plane of blade face 15° less than 90° to root surface. (f) Gracey curette—single cutting edge
with blade face angled 15° below horizontal. 25° NEGATIVE RAKE with terminal shank 10°
towards root surface—Plane of blade face 25° less than 90° to root surface. (g) Gracey curette—
single cutting edge with blade face angled 15° below horizontal. 5° NEGATIVE RAKE with ter-
minal shank 10° away from root surface—Plane of blade face 5° less than 90° to root surface
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Fig. 6.4 (continued)

using one or two fingers as a fulcrum. This considerably reduces operator fatigue.
The cutting action of the instrument relies upon it subtending the correct angle to
the root surface. This is termed the rake angle and is illustrated in Fig. 6.4. Most
instrumentation is done with a zero (blade face 90° to root surface) to negative rake
angle (blade face less than 90° to root surface). A universal curette is designed to
have zero rake when the terminal shank is parallel to the root surface. In contrast, a
Gracey curette is designed with an angled blade face to have a negative rake when
the terminal shank is parallel to the root surface. A positive rake angle (blade face
more than 90° to the root surface) is more likely to cut into the root surface, and
almost impossible to achieve with a Gracey curette.

Ultrasonic instrumentation should be carried out using plenty of coolant and a tip
that will readily pass into the pocket. There has been increasing use of newer slim-
mer working tips, but there is insufficient evidence to show an improved clinical
outcome compared to conventional tips such as the Cavitron P10. Finer tips are
more prone to damage. The tip should be kept in motion and the surface
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Table 6.2 Handicaps to * Probing pocket depth—especially over 6 mm

successful root surface e Complex root shapes—especially molar furcations

debridement ¢ Difficult access—posterior teeth and limited mouth
opening

* Instruments—inappropriate; too large or dull

» Patient cooperation—discomfort or powerful oral
musculature

* Operator skill

instrumented with vertical and horizontal movements so as to ensure complete cov-
erage of the root surface. The ultrasonic scaler removes plaque/calculus mainly
through mechanical movement of the tip. The additional mechanisms of cavitation
and acoustic streaming in the coolant fluid may help in biofilm removal, but the
effectiveness of this has yet to be established.

The ultrasonic scaler gives less tactile feedback to the clinician and therefore
evaluating the surface with a hand instrument is important. The surface should feel
smooth and hard, but it is impossible to determine the completeness of plaque
removal. This is based largely upon experience of treating a wide range of cases and
thereby establishing the time and effort required to produce a satisfactory clinical
response. As a guide, an experienced clinician would allow about 45 min to debride
seven teeth with moderately deep pockets. The extent and severity of disease will
determine the number and duration of appointments. Accordingly, the task may be
divided up into staged treatment of sextants, quadrants, maxilla/mandible, left side/
right side or indeed full mouth treatment in a single visit. The latter approach of full
mouth scaling and root surface debridement within a single visit (or two visits
within 24 h) can also be combined with extensive and prolonged application of
chlorhexidine in the full mouth disinfection protocol. Although some trials have
shown some additional reductions in probing depth and gains in clinical attachment
level using these approaches compared with conventional staged debridement, the
clinical significance is doubtful and all the protocols can be recommended and
applied according to clinician and patient preference and logistics.

There are a large number of factors that will reduce the effectiveness of RSD and
hence the chance of a successful outcome (Table 6.2).

6.2.4 Instrument Sharpening

Scaling and RSD is impossible with dull instruments. It is relatively easy to keep an
instrument sharp by using a sterile oiled stone during the procedure. Renovating a
very blunt instrument requires much more effort and often extensive reshaping with
arotary stone. In simple terms, the cutting edge of the curette or sickle scaler can be
redefined by removing a small quantity of metal from the face of the blade or prefer-
ably from the side of the blade (Fig. 6.5). This latter method can be accomplished
stroking the instrument on a flat stone and is technically less demanding than using
a round stone on the blade face.



84 R. Palmer and P. Floyd

Fig.6.5 Sharpening the
side of the blade of a scaler
with a flat stone

6.2.5 Assessment

Success of initial cause-related therapy is based almost entirely on clinical measure-
ment—plaque scores, bleeding scores and probing measurements. In untreated dis-
ease, the periodontal probe penetrates the base of the pocket into the inflamed
connective tissue, which offers low resistance (Fig. 6.6). This may also result in
bleeding from the depth of the pocket. Bleeding is scored in a simple fashion of
present or absent and graphically displayed as a score in exactly the same way as the
plaque score (see the Chart at the end of the chapter).

Following removal of supra- and subgingival plaque, there should be a marked
reduction in inflammation. As resolution of inflammation occurs, there is a reduc-
tion in the tissue fluid and inflammatory cell infiltrate together with an increase in
the collagen fibre content of the gingival tissue. The first change to be noticed clini-
cally is usually gingival shrinkage/recession, which may take place within a few
days and contributes to a reduction in probing depth (PD or probing pocket depth
PPD). The increase in collagen fibre density results in a reduced penetration of the
periodontal probe into the tissue. The probe tip may be confined within the pocket
without penetrating the epithelial lining. This is detected as a gain in probing or
clinical attachment level (PAL or CAL), which may take 4-6 weeks to become
apparent and further contributes to the reduction in probing depth. The reductions
obtained in probing depth as a result of non-surgical periodontal treatment are usu-
ally within the range of 1-2 mm, which is the width of the black or coloured band
on the WHO probe recommended for basic periodontal examination (BPE) scores
(see Chap. 1). It is possible, therefore, that a record of code 3 could be scored both
before and after treatment. The BPE system of screening examination was not
designed for, and is not suitable for, patient monitoring of treatment response.

Complete resolution of inflammation should be achievable in both gingivitis and
mild to moderate periodontitis with well-performed non-surgical treatment. This
will obviously depend upon coping with the factors given in Table 6.2 and the
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Fig. 6.6 Diagrammatic representation of a probe in an untreated pocket (left). The probing depth
(6 mm) measured from the gingival margin, which in this case is about I mm coronal to the
cement—enamel junction. Note the probe enters the inflamed connective tissue at the base of the
pocket. The right side represents a favourable response to non-surgical treatment. The probing
depth has reduced to 4 mm. The 2 mm reduction is made up of 1 mm gingival shrinkage and 1 mm
decreased penetration of the probe at the base of the pocket. This latter improvement is referred to
as a gain in clinical attachment level

Fig.6.7 (a) A patient with severe periodontitis before treatment showing signs of gross inflamma-
tion and oedema. (b) The patient showing dramatic reduction in inflammation just 2 weeks follow-
ing root surface debridement

individual patient’s response to plaque removal. Patients with more overt inflamma-
tory changes and less fibrosis of the gingival tissue respond in a more dramatic
fashion with marked shrinkage of the marginal tissue, thereby producing a result
which looks as though there has been some surgical excision (Fig. 6.7). The pattern
of bone loss around teeth, and bone levels around adjacent teeth, may also impact
on the pattern and degree of recession seen following therapy.
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Table 6.3 Responses to non-surgical treatment

Ideal Satisfactory Unsatisfactory
Plaque score <15% >15% and <40% depending on >40%
susceptibility
Probing depths 1-4mm Most 1-4 mm Many >6 mm
Few 4-6 mm
Furcation None Early grade I or incipient Grade II/I1T
involvement
Bleeding score <10% <30% depending on susceptibility >30%

(non-smokers)
Future treatment ~ Simple  SPC with subgingival plaque removal ~ Improve plaque

options SPC from residual pockets and re-evaluation scores and re-treat
in 1 year Extract untreatable
Surgery if plaque scores are low teeth
Maintain as best as
possible

SPC supportive periodontal care

Table 6.3 summarises the responses to non-surgical treatment. This should be
interpreted as a composite of responses based on the individual tooth site and the
overall dentition. A site that probes less than or equal to 4 mm with no bleeding on
probing (BOP) can be considered healthy. A 4 mm probing depth site with bleeding
could be recurrent gingivitis where there has been no loss of attachment (LOA) or
recurrent periodontitis in one that has LOA. Patients with all sites less than or equal
to 4 mm PD, less than 10% of sites with BOP and no BOP in 4 mm sites are deemed
stable. This is the latest conclusion of the European Federation of Periodontology
clinical guideline (2020) and endorsed by the BSP.

A good example of individuals who respond less well are tobacco smokers.
Smoking reduces the inflammatory changes and bleeding in untreated disease
(while conversely increasing bone and attachment loss) and detrimentally affects
the healing response in both non-surgical and surgical treatment. Unfortunately,
BOP is probably a less reliable measure of both treatment response and stability in
tobacco smokers. Smoking cessation is a very important part of patient manage-
ment. This may require referral to specialist services if the treating clinician is not
experienced in this area.

6.3 Role of Antimicrobials

Antimicrobials can be used to supplement or substitute: (1) the patient’s oral hygiene
programme or (2) the clinician’s RSD.

6.3.1 The Patient

The most widely used antimicrobial in periodontal treatment is chlorhexidine
mouthwash. It is particularly effective because it is adsorbed to the teeth and mucosa
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and subsequently released, thereby maintaining an effective level of antibacterial
activity (a property called substantivity). It is available as a 0.2% (10 ml dose) or
0.15% (15 ml dose) solution. It should be rinsed around the mouth for 1 min. It is
undoubtedly the most effective chemical agent for the control of supragingival
plaque and gingivitis. It is particularly useful when the gingival tissues are too sore
or fragile to withstand normal cleaning procedures such as following periodontal
surgery. It has been widely adopted in the full mouth disinfection protocol, where it
is used to reduce the bacterial load in the pockets by irrigation and the oral mucosal
surfaces, including tongue and tonsils, by rinsing and spraying. It is not recom-
mended for indefinite use as this makes it difficult to determine how well the patient
is cleaning. The side effects of staining and the effect on taste often limit patient
acceptability. Other mouthwashes containing antiseptic agents have some adjunc-
tive benefit, but it is unlikely that the currently available prebrushing rinses offer a
significant advantage in the treatment of patients with periodontitis.

6.3.2 The Clinician

Mechanical removal of plaque using methods described in this chapter should result
in marked improvements in periodontal health with little need to consider adjunc-
tive antimicrobials. The use of antimicrobials in the coolant fluid of ultrasonic scal-
ers does not show an additional clinical benefit. Antimicrobials should only be used
in conjunction with removal or extensive disruption of the subgingival biofilm and
timed to commence with completion of RSD in patients who are able to maintain
good supragingival plaque control.

Systemically administered antibiotics such as tetracyclines (e.g. doxycycline),
metronidazole and metronidazole/amoxicillin combinations have been used in
severe or very severe forms of periodontitis that may be progressing more rapidly
(historical examples include aggressive periodontitis and severe periodontitis in
young individuals), but they should not be used routinely. There is a strong consen-
sus against use of systemic antibiotics due to public health and patient health issues.
Low-dose formulations of doxycycline have also been used for their anti-
collagenolytic rather than their antibacterial properties, but they are no longer
recommended.

Locally administered formulations of antimicrobials are marketed and have the
advantage of minimising systemic absorption while maintaining therapeutic levels
within the pocket (which is dependent upon the carrier formulation and drug release
profile). Chlorhexidine incorporated in a collagen matrix as a slow release device
(Periochip) is a current example that can be used in specific sites. Many formula-
tions demonstrate adequate drug levels for a short period of time (24 h), but few
maintain adequate levels for the recommended period of 6 days. They show some
additional pocket reduction at initially deep sites when used in conjunction with
RSD, but the adjunctive effect is relatively small. Locally delivered antimicrobials
are occasionally recommended to help maintain sites which prove to be refractory
to well-delivered treatment.
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Proof of long-term benefit of both systemic and locally delivered antimicrobials
is difficult to establish and the emergence of resistant organisms is a potential
problem.

6.4 Role of Other Adjuncts

The important role of smoking cessation has already been mentioned. In addition,
patients with diabetes should be well controlled, and advice and help from their
treating physician is equally important.

There have also been a considerable number of other therapies that have been
evaluated alongside routine non-surgical treatment. There is insufficient evidence to
recommend any of the following:

¢ Dietary counselling

e Weight loss treatments

e Physical exercise

e Laser treatments

e Photo dynamic therapy

e Locally administered statins

* Probiotics

e Locally delivered bisphosphonates

* Systemic or locally delivered NSAIDs
e Locally delivered Metformin gel

6.5  Supportive Periodontal Care

This may also be referred to as supportive periodontal therapy (SPT), a term that
implies that some form of treatment is always required. All patients who have
received non-surgical and surgical treatment require supportive periodontal care
(SPC) at varying levels and intervals dependent on:

* Initial severity of disease and the patient’s susceptibility.
e Degree of difficulty of instrumentation of residual pockets following treatment.
e Level of patient’s supragingival plaque control.

Some of these factors are difficult to quantify and ultimately SPC schedules may
be gradually established over the first year or two following active treatment.
Although the most commonly quoted SPC interval is 3-monthly, more susceptible
individuals may require 2-monthly intervals and more resistant patients extended to
4- or 6-monthly. In many practices, SPC and most of the non-surgical treatment is
delegated to the hygienist. Under these circumstances, it is essential for the clinician
who is responsible for the patient to ensure that the appropriate level and frequency
of treatment is delivered. Annual re-evaluations are important in this regard, when
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decisions may have to be made whether to change the SPC schedule, increase the
level of care or re-treat specific sites.

Another common error in clinical management is simply to place patients into a
3-monthly SPC schedule without delivering the appropriate level of definitive treat-
ment in the first place. Further difficulties arise when patients prefer to retain hope-
less teeth rather than have them extracted. Under these circumstances, it is normally
incumbent on the clinician to at least deliver a level of care that will minimise the
chance of acute exacerbations or damage to adjacent teeth. However, the patient
should be fully informed that they are keeping the tooth against the clinician’s
advice and that the particular tooth is not in any way suitable to be included as a
viable unit in a treatment plan, especially those that involve complex restorative
dentistry.

A typical SPC appointment would include as necessary:

e Review of the patient’s plaque control (ideally following disclosing and scoring)
and reinforcement.

e A check on probing depths and removal of any subgingival plaque from pockets
over 4 mm (particularly those that bleed) and furcation involvements.

e Supragingival prophylaxis.

6.6 Conclusion

Non-surgical treatment produces some of the most dramatic and significant improve-
ments in periodontal health. The majority of patients in general practice should be
completely treated using these simple techniques. Those patients who finish treat-
ment with probing depths in the 1-4 mm category and little or no bleeding on prob-
ing should be maintainable with supragingival cleaning and little professional
intervention.

Others may, despite well-performed treatment and SPC of good supragingival
cleaning, have residual pockets which can harbour plaque and require surgical ther-
apy or more frequent professionally administered SPC in the form of regular sub-
gingival plaque removal. The simplified approach given in Table 6.3 is to give basic
guidelines and should be interpreted with caution. Future treatment decisions are
complex and also relate to such factors as disease severity at initial diagnosis,
improvement gained with treatment and complexity of residual problems.

6.7 Operator Guidelines

Periodontal treatment procedures are time consuming, but adoption of good work-
ing practices will considerably reduce fatigue and increase efficiency. The remain-
ing pages in this chapter form a pictorial guide to scaling and RSD. A series of
photographs describing the optimum positions for treating various regions of the
mouth is followed by a guide to the use of a sickle scaler as an example of a
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‘universal’ instrument. There is then an outline of the types of Gracey curettes,
along with a number of examples of where and how they should be used.

The information in this section also applies to the use of ultrasonic scalers, which
are often used in combination with hand instruments. The reader should also find
this a useful guide to operator/patient positioning for periodontal surgical procedures.

6.7.1 Positioning of the Operator and Patient for Scaling

Figures 6.8, 6.9, 6.10, 6.11 and 6.12 illustrate suggestions for operating in various
regions of the mouth. The position of the operator is described in relation to a clock
face, where the headrest of the chair is at 12 o’clock. Table 6.4 lists factors that
assist efficient and comfortable operating.

Fig. 6.8 Upper right
buccal. (1) Operator at 10
o’clock; (2) patient’s head
turned away slightly; (3)
cheek retracted with
mirror; (4) finger rest on
adjacent teeth
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Fig. 6.9 Upper left palatal showing two approaches. (a) (1) Operator at 10 o’clock; (2) patient’s
head turned away slightly; (3) cheek retracted with mirror; (4) remote finger rest. (b) (1) Operator
at 9 o’clock; (2) patient’s head turned away slightly; (3) mirror used to reflect light; (4) finger rest
on adjacent teeth; (5) palm cupped around patient’s chin

The operator in all of the images (Fig. 6.8, 6.9, 6.10, 6.11 and 6.12) is not wear-
ing a mask or gloves as the ‘patient’ is a phantom head. The finger positions and
rests are more clearly demonstrated in the ungloved hands.

6.7.2 Use of a Sickle Scaler

The use of the sickle scaler is illustrated in Figs. 6.13, 6.14, 6.15,6.16 and 6.17. The
operator is seated at 12 o’clock and a finger rest taken close to, but not immediately
adjacent to the tooth (Fig. 6.13). The working tip is introduced interproximally and
applied to the distal surface of 31 (Fig. 6.14). The tip is then moved in an apical
direction to below the calculus deposit (Fig. 6.15) prior to the working stroke.
There is a slight difference in angulation required when the mesial surface of 32
is instrumented. This is illustrated in Fig. 6.16 (tooth 31 distal) and Fig. 6.17 (tooth
32 mesial). The difference in angulation can usually be achieved by movement of
the hand (in this instance towards the mid-line) without necessarily moving the
finger rest. There are a number of different sickle scalers and universal curettes that
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Fig.6.10 An efficient and
comfortable operating
position as described in
Table 6.4

are used in a similar manner. Their use is indicated in different areas according to
the shank length and angle.

6.7.3 Use of Gracey Pattern Curettes

Gracey pattern curettes are a set of specialised instruments (Fig. 6.18) designed for
various tooth surfaces, such use being made possible by the complex bends in the
shanks and the blade design. The blades have only one cutting surface (not two as
with universal curettes), such that a negative rake angle is achieved when the termi-
nal shank is parallel with the long axis of the root surface. The use of these curettes
is illustrated in Figs. 6.19, 6.20, 6.21, 6.22, 6.23, 6.24, 6.25, 6.26, 6.27, 6.28, 6.29
and 6.30.
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Fig.6.11 Lower left
lingual. (1) Operator at
10/11 o’clock; (2) patient’s
head turned away slightly;
(3) tongue retracted with
mirror and light reflected;
(4) finger rest on anterior
teeth and instrument grip
extended to compensate

6.7.4 Gracey Curette No. 1/2: Anterior Teeth All Surfaces

Figures 6.19, 6.20 and 6.21 show the use of the Gracey curette No. 1/2 for use on
anterior teeth. The finger rest is normally on the same or adjacent tooth (Fig. 6.19).
The instrument is held with the terminal shank (i.e. second portion of shank closest
to the blade) roughly parallel to the long axis of the tooth (Fig. 6.20). The working
tip of the instrument is introduced subgingivally (Fig. 6.21) and kept in gentle con-
tact with the root surface and/or calculus deposit until the base of the pocket is
reached. The working stroke is then commenced. The working movement of the
instrument is parallel to the axis of the terminal shank.
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Fig. 6.12 Lower right showing two approaches. (a) Lingual. (1) Operator at 11 o’clock; (2)
patient’s head turned towards operator slightly; (3) tongue retracted with mirror; (4) finger rest on
adjacent teeth. (b) Buccal. (1) Operator at 7 o’clock; (2) patient’s head straight; (3) cheek retracted
with mirror; (4) finger rest on anterior teeth

Table 6.4 Fundamental points to bear in mind for efficient and comfortable operating

¢ Operator seated low with thighs roughly parallel to the floor

e Operator has upright posture with straight back

¢ Operator at 11 o’clock

¢ Patient reclined so that head is almost within the operator’s lap

e Patient’s head is ‘well up’ on the head rest

e Operator’s arms at comfortable level

¢ Instruments stabilised with finger rests which act as a fulcrum

This allows direct vision to many areas and can be improved by:

¢ Rotating the patient’s head

¢ Reclining headrest to extend patient’s neck to allow better access to the palate
The operator should not be contorting but should move the patient into a position that facilitates
access

6.7.5 Gracey Pattern Curette No. 7/8: Buccal and Palatal Aspects
of Premolar/Molar Teeth

Figure 6.22 shows the use of No. 7/8 curette on the palatal aspect of the upper right
premolars. Figure 6.23 shows its use on the buccal aspect of the upper left molars.
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Fig. 6.13 Positioning for
efficient use of a sickle
scaler, showing operator at
12 o’clock with finger rest
close to but not
immediately adjacent to
the tooth

Fig.6.14 Working tip of
sickle scaler is introduced
interproximally and
applied to the distal surface
of 31

Fig.6.15 Tip of the sickle
scaler is moved in an
apical direction below the
calculus deposit prior to
the working stroke
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Fig.6.16 Position of
sickle scaler for
instrumentation of tooth 31
distal

Fig.6.17 Position of
sickle scaler for
instrumentation of 32
mesial
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Fig.6.18 Gracey pattern
curettes. Left to right: Nos
1/2, 3/4, 5/6, 7/8, 9/10,
11/12, 13/14

Fig.6.19 Finger rest
position for use of the
Gracey curette No. 1/2 on
the same or adjacent tooth

Fig. 6.20 Gracey curette
No. 1/2 held with the
terminal shank roughly
parallel to the long axis of
the tooth
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Fig.6.21 The working tip
of Gracey curette No. 1/2
is introduced subgingivally
and kept in gentle contact
with the root surface and/
or calculus deposit until
the base of the pocket is
reached. The working
stroke is then commenced

Fig. 6.22 (a) Access and finger rest positions for treating the palatal aspects of the upper right
premolars. (b) Close-up view of the Gracey No. 7/8 curette on the palatal aspect of the upper right
first premolar

Fig.6.23 (a) The No. 7/8 Gracey curette applied to the buccal aspect of the upper left molars. (b)
A close-up view of the No. 7/8 on the buccal aspect of the upper left first molar
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6.7.6 Gracey Pattern Curette No. 13/14: Distal Surfaces
of Molar Teeth

The terminal shank of the Gracey pattern curette No. 13/14 is held approximately
parallel to the root surface to be instrumented. It is important to remember that root
morphology is variable and poor access sometimes makes it difficult to achieve the
correct angulation.

Figure 6.24 shows the finger rest on the anterior teeth with the instrument at the
distal aspect of the lower first molar. In Fig. 6.25, the No. 13/14 blade is at the distal
surface of the lower first molar. The instrument blade has a negative rake angle
which in this figure is too great, i.e. the tip or blade of the instrument is ‘closed’
against the root surface and the cutting/cleaving action is negated. The terminal
shank should be parallel with the root surface (see Fig. 6.27). Figure 6.26 shows the
No. 13/14 introduced into the pocket trying to maintain an effective rake angle, at a

Fig.6.24 Application of
Gracey curette No. 13/14,
with the finger resting on
the anterior teeth and the
instrument at the distal
aspect of the lower first
molar
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Fig. 6.25 Gracey curette
No. 13/14 blade at the
distal surface of the lower
first molar. The instrument
blade has an excessive
negative rake angle

Fig.6.26 Gracey curette
No. 13/14 introduced into
the pocket at a site that has
quite difficult access,
trying to maintain an
effective rake angle

site which has quite difficult access. In Fig. 6.27, the terminal shank is more in line
with the long axis of the root surface, producing a more effective rake angle.

6.7.7 Gracey Pattern Curette No. 11/12: Mesial Surfaces of Molar
Teeth (and Universal Application)

The Gracey curette No. 11/12 is primarily designed for treatment of the mesial
aspects of the posterior teeth. In common with some other specialised instruments,
it also has a wider application to many other surfaces including the anterior teeth
and buccal and lingual of the posterior teeth. Figures 6.28, 6.29 and 6.30 show how
the curette is used.
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Fig. 6.27 Terminal shank
of Gracey curette No.
13/14 is more in line with
the long axis of the root
surface, producing a more
effective rake angle

Fig 6.28 Use of the Gracey curette No. 11/12. (a) Access to the mesial (palatal) aspect of the
upper right molar. (b) Close-up view showing angle of blade to tooth surface. (¢) Close-up view
showing instrument inserted into pocket maintaining angle of blade to the root surface. The termi-
nal shank of the instrument is parallel with the long axis of the root surface
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Fig. 6.29 Use of Gracey curette No. 11/12. (a) Access to the mesial (buccal) aspect of lower
second molar. (b) Close-up view showing angle of blade to tooth surface. (¢) Close-up view show-
ing instrument inserted into pocket maintaining angle of blade to the root surface

Fig. 6.30 Use of Gracey curette No. 11/12. (a) Access to the mesial aspect of a tilted lower right
second molar with the operator seated at 7 o’clock. (b) Close-up view of blade to mesial tooth
surface demonstrating the rake angle. (¢) Close-up view showing instrument inserted into pocket
maintaining angle of blade to the root surface
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The majority of patients with chronic periodontitis suffer from mild to moderate
disease and should be treated with non-surgical methods. Moderate pocketing of
4—6 mm should thereby be reduced in most instances to near normal probing depths
(less than or equal to 4 mm) with little or no residual bleeding on probing. Deep
pockets, those 7 mm and over, show the most marked reductions in probing depths
during non-surgical treatment. It is, however, more likely that some degree of per-
sistent pocketing will remain. The consistency of the soft tissues will also have a
profound effect on the gingival response during non-surgical treatment, even in
pockets of moderate depth. There is much less potential for recession in fibrotic tis-
sues compared with those tissues that initially showed a marked oedematous/
inflammatory component.

7.1 Indications for Surgery

There are no hard and fast rules governing when periodontal surgery should be cho-
sen as a treatment modality, but certain clinical observations increase the likelihood.
Periodontal surgery may therefore be required in those patients who on presenta-
tion show:

e Pockets deeper than 6 mm.
* Pockets associated with thick, fibrous gingiva.
* Furcation involvement (covered in detail in Chap. 8).
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Table 7.1 Aims of periodon- * Gain access to previously inaccessible root
tal surgery surfaces
e Produce a healthy dentogingival junction that
the patient can keep free of plaque
* Predictably reduce probing depths, thereby
simplifying:
— Professionally delivered maintenance care
— Detection of recurrent inflammation
— Detection of progressive periodontal
destruction

» Extensive periodontitis lesions requiring reconstructive or regenerative treatment
(see Chap. 9).

e Mucogingival deformities that require periodontal plastic surgery procedures
(see Chap. 9).

e Short clinical crowns where an increase in clinical crown height is required
before restorations are constructed (see Chap. 10).

It is helpful to consider the aims of periodontal surgery (Table 7.1). Previously,
one of the major aims of periodontal surgery was the treatment of progressive dis-
ease persisting after a phase of non-surgical treatment. The detection of progressive
disease is fraught with difficulties and for the most part has relied upon clinical and
radiographic changes such as:

e Bleeding or pus on probing the depths of the pockets
e Clinical measures of loss of attachment
e Radiographic evidence of bone loss

Unfortunately, all these proposed indicators have major drawbacks. For instance,
the presence of bleeding or pus is not specific or sensitive enough. Clinical measure-
ments suffer from large errors. The variation in tissue resistance due to the degree of
inflammatory infiltrate can result in substantial differences in probing attachment
level without a change in the level of connective tissue attachment to the root sur-
face. If detection of ‘disease activity’ is difficult, the prediction of future disease
activity is practically impossible. In contrast, the presence of gingival health (which
we have defined as normal-looking gingivae with no bleeding or discharge and
probing depths of 4 mm and below) has proved to be the best predictor of future
stability.

Surprisingly, radiographic examination in clinical practice is no more reliable.
Although accurate radiographic techniques are available, such as subtraction radi-
ography used by research workers, clinicians have often found it difficult to produce
comparable radiographs. The use of film holders and a long-cone paralleling tech-
nique overcomes some of these difficulties and is highly recommended and used
routinely by the authors.
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Table 7.2 Limitations of periodontal surgery

» It will not compensate for the patient’s poor plaque control nor necessarily facilitate plaque
control by exposing more root surface area that has a more complex anatomy

» It will not alter the prognosis of untreatable teeth

* It is unlikely to eradicate complex deformities resulting from disease, such as deep grade II
and grade III furcations

» It will not produce miraculous and complete regeneration of all lost periodontal tissues

* There will normally be an apical shift in the position of the gingival margin, which may
compromise aesthetics to some degree

It is therefore recommended that the goal of a stable and easily maintainable
clinical condition is used to determine the type of treatment required to achieve that
outcome. Post treatment predictability and a reduced incidence of disease recur-
rence will be achieved in those patients where a healthy dentogingival junction has
been created as a result of treatment.

Most importantly, both the clinician and patient should be aware of the limita-
tions of periodontal surgery (Table 7.2).

7.2  Surgical Methods

Conceptually, the easiest surgical method is excision, which is exemplified by the
gingivectomy (Fig. 7.1). This is a very useful procedure in reducing excess gingival
tissue, such as that occurring with drug-related overgrowth (Fig. 7.2). It will not
effectively deal with pockets that extend apically to the crestal bone (infrabony
pockets), which are very common in moderate to advanced periodontitis. In addi-
tion, it should not be used where it will result in total excision of the gingiva. In
contrast, periodontal flap surgery is a more flexible approach which enables the
operator to retain keratinised gingiva while treating pockets of any depth, and it
facilitates the positioning of the flap margin at any desired level.
Before considering periodontal surgery, the clinician should be satisfied that:

e The patient has been maintaining a good level of oral hygiene (low plaque scores)
and that this is likely to continue.

e Adequate time and effort have been applied to the non-surgical phase of
treatment.

e The patient is willing to enrol on a suitable maintenance programme within the
immediate postoperative period and subsequently.

e The teeth are technically treatable.

* The patient is aware of the advantages, limitations, potential complications and
consents to the procedure.

e The patient is medically fit to undergo periodontal surgery.
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Fig.7.1 The technique of gingivectomy. (a) A young male patient with familial gingival fibromatosis
showing generalised gingival enlargement. (b) A Blake knife with a disposable 15 blade is used to
excise the excess tissue. (¢) The view from the side showing the marked angulation of the Blake knife
to produce an external bevel excision with the blade tip directed at the base of the false pocket. (d) A
Buck knife (double-sided ‘spear’ shape) is used to complete the excision in the interdental space from
the buccal and lingual aspects. (e) The completed excision of the overgrown gingival tissue in the
lower incisor region. (f) The healed result 3 months after gingivectomy in both jaws

7.3  Periodontal Flap Surgery
7.3.1 Preoperative Preparation

The clinician should have a recent probing depth chart and radiographs. All peri-
odontal surgery can be readily accomplished under local anaesthesia. Local anaes-
thetic containing epinephrine (adrenaline) helps to reduce bleeding and improve
visibility in the operative field. Buccal and palatal infiltrations are given in the
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Fig.7.2 Epanutin-induced gingival overgrowth (a) before treatment and (b) following gingivec-
tomy and a healing period of 3 months

maxilla, and block anaesthesia together with some local infiltration in the mandible.
Itis a good idea to give the patient some analgesics such as ibuprofen or paracetamol
prior to commencing the procedure to give some analgesia before the local anaes-
thesia wears off. Some clinicians also like to give a chlorhexidine mouthwash just
before the procedure or immediately afterwards. As in all good surgical practice, the
procedure should be performed with sterile instruments and gloves using a no-touch
technique.

7.3.2 Periodontal Surgical Technique

Periodontal flap surgery is described here using a series of clinical photographs and
explanatory diagrams (Fig. 7.3) together with a description of the important fea-
tures. A mandibular molar area has been chosen to show some of the complications
when dealing with more difficult sites.

Ideally, the flap is shaped to match the contours of the teeth at the position it will
occupy the end of the procedure. The incision is normally accomplished with a No.
15 blade but because of the more difficult access on the lingual aspect of the lower
molars a No. 12 blade is often used.

The optimal thickness of the flap is about 1.5-2 mm, and therefore a variable
width of soft tissue/pocket lining will be left next to the tooth. In areas where the
gingival tissue is very thin, the flap will need to conserve the entire thickness of the
available soft tissue. It is very important to avoid over-thinning the flap as it will
lead to necrosis, appearing as ulceration after a few days. The secondary or thinning
incision is made with a No. 15 blade using a careful filleting action. The incision is
completed to the marginal bone, ideally just on the outer aspect. A periosteal eleva-
tor is introduced into the incision and the flap gently reflected to reveal a small
amount of marginal bone.

If undue force is required, then first consider:

* The incision may not be complete. This frequently occurs where the bone margin
is irregular.
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Fig. 7.3 The technique of flap surgery using the inverse bevel incision. (a) Preoperative view of
the lingual aspect of the lower premolar and molar teeth. A probe is shown recording a depth of
8 mm on the mesial aspect of the first molar. It should be noted that the gingival tissue is free of
superficial inflammation and the supragingival plaque control is good. (b) An outline incision is
made to establish the shape of the flap by cutting into the tissue to a depth no more than 1-2 mm.
(c) Diagram to show the position and angle of the outline incision (O) and subsequent development
of a thinning incision (T) extending to the bone crest. The outline incision is made at a convenient
angle for the clinician and is normally at about 30° to the long axis of the tooth. The secondary or
thinning incision is used to separate a flap of adequate thickness from the soft tissue of the pocket
wall and the angle is dictated by the surface contour of the gingiva. (d) Completion of the second-
ary incision showing its extension into the edentulous space distal to the first molar. In this figure,
the No. 15 blade is being used with the cutting edge uppermost in a filleting action. (e) The lingual
flap has been reflected to expose 2—3 mm of bone. The soft tissue of the pocket wall is still attached
to the teeth and bone crest. (f) The soft tissue has been removed to reveal the root surfaces. There
is a deep bone defect on the mesial aspect of the first molar from which soft inflammatory tissue
has been removed. The furcation is intact. (g) Surgical curettes used for removing soft tissue and
root debridement. At the top is a Prichard curette and below that three Goldman Fox curettes.
Occasionally, finer instruments such as those used in non-surgical treatment are required to instru-
ment narrow defects. The Gracey range is available in a more rigid pattern and is ideal for this
purpose. (h) The flaps are closed with interrupted sutures. (i) The site is covered with a periodontal
pack, which should remain in place until the patient is seen for suture removal in 1 week. (j) The
healing site after 1 week
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Fig. 7.3 (continued)

e The incision may have been carried into a bone defect such as an interdental
crater or circumferential gutter.

In either case, the incision should be completed to the bone crest to facilitate
reflection and avoid tearing the flap.

Both buccal and lingual flaps should be completed and elevated to expose crestal
bone before removing the soft tissue of the pocket wall, which may otherwise still
be attached to the flaps. The flaps should be carefully protected during the removal
of the pocket lining and inflammatory tissue with curettes. Surgical curettes such as
the Goldman Fox series are ideal for this purpose as they are larger and stronger
than the instruments used for non-surgical treatment. These instruments are used to
plane/debride the root surfaces. Ultrasonic scalers are also very useful for this pur-
pose, particularly as access has been optimised and the irrigant produces a clear
washed field for visual inspection. Magnifying loupes with illumination can help
considerably.

Minimal reflection of flaps during the procedure helps to reduce postoperative
discomfort and helps to maintain the relations of the soft tissue flap to the underly-
ing bone. In situations where it is felt desirable to apically position the flap in order
to maximise pocket reduction it is necessary to reflect the flap beyond the mucogin-
gival junction so that it is free to adopt a new relationship without tension.

Following apical positioning, a continuous suture is used, independently sus-
pending the buccal and lingual flaps around the teeth. They can therefore adopt
independent and different relationships to the teeth and bone margin. In order to
prevent an apically placed flap from moving coronally, a periodontal pack is placed.
In many cases, however, interrupted sutures can be used and a pack is optional (see
Fig. 7.3h, i).
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7.3.3 Postoperative Care and Instructions

e Toothbrushing and interdental cleaning of the surgical area should be avoided.

¢ Chlorhexidine mouthwash should be used twice daily for 1 min.

e Postoperative swelling is normally minimal. A cold compress or ice pack should
be applied to the face.

e Analgesics should be taken as required. It is normal to have postoperative dis-
comfort for the first 36-48 h.

» Postoperative bleeding should be controlled by local pressure. A swab moistened
in chlorhexidine mouthwash is ideal.

e Smokers are less likely to benefit from surgery. Their response to non-surgical
treatment and quit smoking programmes must be used to decide on the advis-
ability of surgical treatment.

e A soft diet is essential. Acidic or spicy foods are best avoided.

e Systemic antibiotics are not usually indicated unless there has been significant
bone recontouring or the patient has had problems with postoperative infections
in the past.

7.4 Summary and Conclusions

Comparative surgical studies have shown small differences between methods when
evaluated over a few years post-surgically. Early interim results suggest that apical
positioning is more effective at reducing probing depth whereas replaced flaps (such
as the modified Widman technique) offer slight advantages in terms of gain in clini-
cal attachment. Procedures that involve extensive bone removal or exposure result
in more bone loss and loss of attachment. Replaced flaps should in theory produce
better aesthetics than apically positioned flaps. In the long term, however, the for-
mer tend to recede slightly whereas there is some coronal rebound in the latter,
thereby producing relatively little difference between them when good plaque con-
trol is maintained.

In all procedures, there is loss in height of the interdental tissues, even if the
labial tissue is maintained, and this can be aesthetically displeasing to some indi-
viduals. However, it should also be remembered that effective non-surgical treat-
ment can result in similar changes in tissue height and contour and there is no
guarantee of preservation of pre-existing dentogingival aesthetics. All routine peri-
odontal treatment results in gingival shrinkage to some degree.

In many cases, periodontal surgery will, in reality, involve a combination of
replacement, apical repositioning and resection due to the uneven pattern of disease
and different anatomical constraints of the palate, tuberosities and retromolar
regions. This is shown in Fig. 7.4.

In summary, the surgical procedures should:
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Fig.7.4 (a) Relatively normal gingival contour in the upper incisor region despite quite extensive
pocketing. An outline incison has been completed. (b) The same area following elevation of flaps
and removal of soft tissue showing uneven bone contour and the presence of an infrabony lesion at
the upper left lateral incisor region. Note the variation in distance between the cement—enamel
junction and crestal bone at different sites. (¢) Flap secured with interrupted sutures. Note that the
gingival margin is apical to that which existed preoperatively. This is mainly due to some excision
of tissue in the inverse bevel incision and collapsing in of the flap margins interdentally. At some
sites, the flap will just cover the bone crest by about 2 mm and a normal dentogingival junction
would be established quite rapidly. In the region of the deep infrabony lesion, considerable healing
and maturation will have to take place to repair this void

e Produce well-contoured flaps of even thickness that are tailored to the shape of
the tooth surfaces and permit good coverage of the alveolar bone and any bone
defects.

e Provide good access to the root surfaces by direct and indirect vision to allow
debridement of disease-affected root surfaces that will remain subgingival at the
end of the procedure.

e Allow some recontouring of bone if this is necessary to allow good flap
adaptation.

e Produce good stabilisation of flap margins by careful suturing and packing if
required.

e Allow rapid postoperative healing and re-establishment of the patient’s plaque
control as soon as possible.

There are many differences between treatment of anterior and posterior teeth.
Results from numerous trials have uniformly described less favourable results with
posterior teeth using both surgical and non-surgical treatment. This is due to molar
teeth having:
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e More complex disease.
e More difficult root morphology.
e Poorer access for both clinician and patient.

Treatment of molar teeth is therefore much more difficult and will be considered
in more detail in Chap. 8.

7.5 Surgical Management of the Palate and Tuberosity

Periodontal surgery in the palate and distal to the last standing molar deserves spe-
cial consideration and is an area which many clinicians find difficult to manage. The
most important factors to appreciate are:

e The tissue is thicker than other areas and usually more firmly bound down to the
underlying bone.

e Access can be difficult and the flap more difficult to reflect.

e Pocket reduction/elimination has to be achieved with resective techniques. It is
not possible to compensate for inaccurate flap design by apical or coronal
repositioning.

In order to compensate for these difficulties, the following basic recommenda-
tions are given:

e Make sure the incision is firmly down to bone and through the periosteum. Start
the elevation at a point where it is easy to verify that you have exposed palatal
bone and work from this point, using the bone and not the teeth as a fulcrum
point. If in doubt, repeat the incision.

e Adjust the headrest to tilt the patient’s head backwards and ask the patient to
rotate their head to allow direct vision of the area by the operator.

e Judgement of the shape and position of the outline incision is difficult but can be
made easier by reflecting the full thickness of the palate through a crevicular
incision. The morphology of the bone margin and roots can be seen and the out-
line incision made accordingly.

This technique is illustrated in Fig. 7.5.

7.5.1 Preoperative Description

Figure 7.5a shows the palatal view of the maxillary molar and premolar teeth. The
gingival margin has not receded, and there is considerable enlargement on the pala-
tal aspect of the second molar and the tuberosity. In this area, there is large degree
of false pocketing. Examination with a probe demonstrates a probing depth of least
7 mm on the distal aspect (Fig. 7.5b). An amalgam restoration in the second molar
extends subgingivally and is in need of replacement.
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Fig.7.5 Surgery of the palate and tuberosity
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Fig. 7.5 (continued)

7.5.2 Incisions and Flap Reflection

The incision is started at the tuberosity (Fig. 7.5¢). A No. 12 blade has been used to
incise from the distal point of the tuberosity anteriorly to the midpoint of the distal
surface of the second molar. The incision is extended from the distal crevice around
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to the palatal crevices firmly down to bone. Incision into the distal crevice is best
accomplished with a specialised periodontal knife, such as a buck knife. A subse-
quent incision is made at a right angle to this (running buccopalatally) at the distal
aspect of the tuberosity with a Goldman Fox gingivectomy knife. The palatal flap is
reflected from the teeth (extending to the palatal part of the tuberosity) (Fig. 7.5d).
The flaps should reflect relatively easily provided the incision has not inadvertently
extended into an infrabony defect. The exposed bone has a number of small exosto-
ses (arrow). The buccal incision utilises a standard inverse bevel incision from the
distobuccal line angle of the second molar continuing anteriorly.

The buccal flap and buccal tuberosity flap are reflected (Fig. 7.5e). The pocket
lining is removed from the buccal aspect together with soft tissue tags between the
teeth and palatally. All inflammatory tissue is curetted from within bone defects.
This ensures good access to the root surfaces for debridement with hand and ultra-
sonic instruments.

The next stage is to trim and thin the palatal and tuberosity flaps to eliminate the
pocketing and provide good bone coverage and adaptation to the tooth surfaces.

7.5.3 The Palatal Flap

Having inspected the shape of the root surfaces at the level of the alveolar bone, the
palatal flap is replaced and an outline incision (depth 1-2 mm) is made to conform
with the underlying morphology. Figure 7.5f shows an exaggerated scalloped inci-
sion, which is designed to maximise interdental coverage by shaping ‘papillae’.

The next stage is to thin the palatal flap (Figs. 7.5g-h). A new No. 15 blade is
introduced into the outline incision and worked apically with a filleting action. The
palatal tissue is relatively stable compared with a buccal flap but does require some
support for this thinning incision to be made. It is therefore recommended that the
operator supports the flap with a finger (Fig. 7.5h). In this way, the palatal flap is
supported between the flat surface of the scalpel blade and the finger. The incision
is continued to a point where the incised tissue is freed from the flap.

The planes of the outline (O) and thinning (T) incisions are shown in the diagram
of a buccopalatal section through the second molar (Fig. 7.51).

7.5.4 The Tuberosity

The thick fibrous tuberosity flaps are thinned and shortened (Fig. 7.5j, k). The
wedges of excess tissue incised from both the palatal and buccal flaps are shown and
marked with an asterisk. Figure 7.51 represents a buccopalatal section through the
tuberosity region. The line on the buccal side (B) depicts thinning of the buccal flap.
The line on the palatal side depicts shortening and thinning of the palatal flap. The
shaded area represents the bony exostoses that may be smoothed off to allow better
flap adaptation. The thinning of the buccal tuberosity flap is facilitated if it can be
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supported between a mirror head (Fig. 7.5m) or the operator’s finger within the pal-
ate (as in Fig. 7.5h) and the flat of the scalpel blade.

The trimmed flaps are sutured (Fig. 7.5n). The tuberosity flaps are closed with
one interrupted suture distally and as part of a continuous suture that closes the flaps
around the teeth.

7.5.5 Healing

Figure 7.50 shows the area after 20 days of healing. The level of the palatogingival
margin is more apical and the margin of the amalgam in the second molar is clearly
visible.

7.5.6 Instrumentarium

The series of photographs (Figs. 7.6, 7.7, 7.8, 7.9, 7.10, 7.11 and 7.12) shows a set
of surgical instruments and their uses. There are many other instruments available,
but the authors have found that these relatively basic instruments are sufficient to
undertake the majority of simple and advanced periodontal surgical techniques.

Fig.7.6 A set of periodontal surgical instruments comprising from left to right: College tweezers;
two dental mirrors; periodontal probe; three scalpel handles preloaded with blade Nos 15, 11 and
12—it improves efficiency to have at least two types of blade preloaded; two gingivectomy
knives—Goldman Fox Nos 7 and 11 (see Fig. 7.7); two periosteal elevators/retractors—Prichard
PR3 and Dial No. 9; large surgical curette—Prichard PR1 (see Fig. 7.8); three smaller surgical
curettes—Goldman Fox Nos 2, 3 and 4 (see Fig. 7.8); Rhodes chisel (see Fig. 7.9); ultrasonic
tip—Cavitron PIO; fine curved mosquito forceps; needle holders—box joint (tungsten carbide
tipped); tissue forceps—fine rat-toothed; surgical scissors—fine curved with one serrated blade
(tungsten carbide tipped)
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Fig.7.7 Goldman Fox
periodontal knives No. 7
(‘kidney shaped’) and No.
11 (pointed blade). Both
instruments have angled
blades, facilitating access
to more difficult areas.
These instruments are kept
sharp with sharpening
stones and should be used
as a scalpel (not a curette).
No. 7 is particularly
suitable for tuberosity
incisions (see Sect. 7.5).
The No. 11 is generally
used for crevicular
incisions in inaccessible
areas. These instruments
were originally designed
for the gingivectomy
procedure: No. 7 for the
bulk of the excision and
No. 11 interproximally

Fig.7.8 A set of surgical
curettes. From left to right:
Prichard PR1—Ilarge, broad-
tipped general purpose surgical
curette; Goldman Fox 2—long
terminal shank with angled
blade tip similar in
configuration to the Gracey 1/2
but more robust; Goldman Fox
3—universal curette shape with
long terminal shank and curved
tip; Goldman Fox 4—universal
curette shape with shorter
terminal shank and flatter tip
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Fig. 7.9 Rhodes chisel
viewed (a) from side and
(b) in plan view. This is a
‘pull-action’ chisel used
both for bone (see also
Fig. 7.10) and soft tissue
removal, particularly in the
tuberosity flap procedure
when the broad curved
blade facilitates removal of
the soft tissue wedges
distal to the last molar

a _ bh
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Fig.7.10 Surgical bone
chisels. From left to right:
Pair of Ochsenbien chisels
(OCHI and OCH2)—in
this view the cutting edges
are curved away from and
towards observer; Mini
Ochsenbien chisel
(TGO)—a smaller
double-ended version of
the above; Rhodes chisel
36/37 (see Fig. 7.11)
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Fig.7.11 Enlarged views
of the working tips of the
Ochsenbien (left) and TGO
(right) chisels
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Treatment of Multirooted Teeth 8

Paul Baker, Peter Floyd, and Richard Palmer

It should be clear from the previous chapters that posterior teeth present particular
difficulties in both non-surgical and surgical treatment. Furcation involvement is
obviously encountered more frequently in moderate to advanced periodontitis.
However, some patients with relatively early attachment loss may have furcation
involvement. This is particularly seen in teeth with short root trunks (i.e. the dis-
tance between the cement—enamel junction and the furcation entrance) and in the
presence of enamel projections (or more rarely enamel pearls) extending into the
furcation area. In addition, upper first premolars usually have a concavity on the
mesial aspect of the crown (the canine fossa) which extends apically into the furca-
tion area and if recession occurs, may present problems with plaque control.

8.1 Assessment

In most patients, the deepest pocketing is on the proximal surfaces of the teeth, and it
is on these surfaces that the mesial and distal furcation entrances of upper molars and
first premolars are located. They are generally more difficult to detect than buccal/lin-
gual furcation entrances. Careful clinical and radiographic examination is essential in
determining the degree of involvement and treatment possibilities. When evaluating
the molar series of teeth, it should be remembered that from first to second to third molar:

* The roots become progressively shorter.
* The space between the roots is smaller and fusion of roots is more common.
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e The roots divide more apically—longer root trunk.
¢ Endodontics and restorative management become more difficult.
e Access by both patient and operator is more difficult.

For a given level of disease, the more distal the molar is in the series the worse the
prognosis and the more difficult the treatment is likely to be. In addition, the two-rooted
upper first premolar usually presents special difficulties with management because of its
unfavourable root morphology and because its loss has important aesthetic implications.

Furcation involvement should be evaluated at the diagnostic appointment, during
non-surgical treatment and at surgery. Identification of the full extent of disease
affecting molar teeth is very difficult when one considers the complexity and inac-
cessibility of the internal morphology of the furcation area. To take this to its logical
extreme, the most accurate assessment of the attachment around all aspects of a mul-
tiple rooted tooth is only truly possible following removal of the crown at the level
where the roots are separate. Complex restorative plans may allow this type of evalu-
ation where preservation and utilisation of individual molar roots is considered. For
the most part, however, we rely on horizontal grading of the furcation (Fig. 8.1),

Fig. 8.1 Furcation
grading: diagrammatic
representation of an upper
molar furcation with
straight and curved probes
demonstrating: Grade I just
detectable (less than 3 mm
horizontally). Grade I1
substantial involvement
(over 3 mm and within the
central part of the
furcation). Grade II1
through and through
involvement. M mesial, D
distal, P palatal roots
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vertical probing depths and radiographic examination. It is quite obvious that each of
these assessments will occasionally detect an involvement that another will miss
(Fig. 8.2). The use of three-dimensional imaging can allow an estimate of this during
the planning stages. The radiation dose of a Cone Beam CT may be excessive for
routine periodontal assessment, but if the tooth is strategically important, it may be
justified (Fig. 8.3).

Due to the anatomy of upper molars, the mesial furcation entrance is located
nearer the palate and the distal furcation nearer the buccal aspect. It is therefore usu-
ally easier to examine these furcation entrances from the respective aspects.
Specially designed fine furcation probes are the best instruments for clinical
detection of furcation entrances, but examination with a universal curette will also

Fig. 8.2 (a) Radiograph of an upper molar with a gutta-percha point placed in the furcation from
mesial to distal, demonstrating the now obvious grade III involvement that was difficult to examine
clinically and not previously observable radiographically. Good-quality long-cone periapical
radiographs with minimum distortion and no superimposition of anatomical structures such as the
zygomatic arch are essential. (b) Patient with Rinn holder in place, supported by cotton-wool rolls,
and long-cone tube directed along aiming arm

Fig. 8.3 Axial and sagittal sections through furcation-involved molars showing the extent of the
vertical and interradicular bone loss
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give a good idea as to whether the furcation can be instrumented. It may be surpris-
ing to learn that a large proportion of molar furcation entrances are smaller than the
width of a fine curette and are thus impossible to clean without enlarging the furca-
tion entrance. It is generally now accepted that ultrasonic or powered instruments
perform better than hand instruments in this special location.

On occasions, an endodontic lesion on a molar may masquerade as a periodontal
furcation involvement. If, in an otherwise periodontally healthy mouth, a single
molar has a furcation involvement, then an endodontic lesion should first be consid-
ered as the cause. Accessory canals can occur from the pulp chamber into the furca-
tion, allowing transmission of noxious substances from a non-vital pulp and
presenting as bone loss in the furcation. Heavily restored teeth also run the risk of a
vertical fracture or crack leading to bacterial ingrowth, inflammation and subse-
quently furcation bone loss.

8.2 Treatment Options

The basic treatment options will be considered in turn and are summarised in
Table 8.1.

8.2.1 Extraction

Where there is little realistic hope of successfully treating a molar tooth with a sig-
nificant furcation involvement, extraction may be the only way to resolve the prob-
lem. This is often more appropriate for second or third molars, particularly where
they are non-functional. The shortened dental arch, from first molar to first molar, is
usually enough to satisfy the aesthetic and functional requirements of most patients,
and in some even a premolar occlusion is sufficient. Removal of hopeless posterior
teeth, which are difficult to access, will simplify the maintenance and allow the
patient to concentrate on the teeth with a better prognosis.

Table 8.1 Treatment options o Extraction
for multirooted teeth * Root surface debridement with hand or powered
instruments
e Surgery
— Open ‘clean out’ operation/open flap
debridement
— Reshaping the furcation entrance: the furcation
operation
— Making a tunnel
e Advanced surgery involving removal of roots:
— Root resection
— Hemisection
* Guided tissue regeneration and grafting
(see Chap. 9)
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Extraction is more likely to be considered when the tooth has:

e A poor restorative/endodontic status.

e Root caries, particularly when this occurs within the furcation.

e Symptoms such as repeated periodontal abscess, mobility or discomfort that
compromises chewing function.

e Proved impossible for the patient to keep free of plaque.

* Shown progressive loss of clinical attachment and radiographic bone height or
increasing mobility.

e No strategic value in terms of aesthetics, function or as a potential abutment.

Whilst extraction of an untreatable molar tooth may ‘cure’ the periodontal dis-
ease associated with that particular tooth, it should not be without due consider-
ation. Periodontal disease is usually painless, and patients may be reluctant to lose
a tooth that is not uncomfortable and is giving them some degree of service. It
should be explained to patients that retaining such teeth does have certain risks. The
likely progression of supporting bone loss may complicate the site for possible
implant placement, should the patient wish to replace it when it is lost. Retaining the
tooth whilst it continues to deteriorate is waiting for such time when the associated
morbidities, pain or loss of function through increasing mobility become so great
that the patient is driven to seek removal of the tooth. The possibility that retaining
a chronically infected lesion around a failing tooth is associated with some systemic
health risk should also be borne in mind. Explanation of these factors is more likely
to result in agreement to this treatment option by the patient.

8.2.2 Root Surface Debridement

This method of treatment is dealt with in Chap. 6 and the constraints of treating
molar teeth explained. Whereas grade I furcations are often readily accessible, the
inner aspects of grade II and grade III are usually technically impossible to render
free of plaque and therefore unlikely to be treated successfully by non-surgical
means. It is a salutatory experience to examine an extracted molar following failure
of treatment to see how complex the furcation anatomy is, and the ease with which
a nidus of plaque and calculus can remain undisturbed.

8.2.3 Surgery

Surgery has a great advantage in providing better access to, and visibility of the
furcation and facilitating debridement with direct visual access of the root surface.
In advanced involvement, however, there are likely to be surfaces which are still
impossible to reach. Access to furcations can be improved by reshaping the entrance
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Fig. 8.4 Lower molar buccal furcation (a) before and (b) after reshaping with high-speed finish-
ing burs. The horizontal depth of the furcation has been reduced by tooth surface reduction and
reshaping the buccal alveolar bone crest to allow formation of a papilla within the furcation
entrance

Fig. 8.5 (a) A tunnel preparation in a lower molar which had a grade III furcation involvement.
The concavities within this long tunnel are reduced by reshaping the furcation with burs, but in
many cases residual concave surfaces make the tooth susceptible to root caries. (b) Tunnel prepara-
tion between palatal and mesio-buccal roots of a maxillary first molar after removal of the disto-
buccal root

(Fig. 8.4) and instrumentation of difficult surfaces may also be accomplished with
rotary or powered instruments, which is only possible when a flap has been raised.
In grade IIT furcations on two-rooted molars, the furcation can sometimes be
reshaped to allow better access by the patient. This is referred to as a tunnel prepara-
tion and is illustrated in Fig. 8.5. Tunnel preparations need widely spaced roots,
short root trunks and meticulous cleaning/fluoride applications to reduce the chance
of failure due to root caries or recurrent periodontitis.
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8.2.4 Advanced Surgery Involving Removal of Roots

Root resection, root separation, hemisection and premolarisation are all terms used
to describe the various approaches that try to eliminate an untreatable furcation
involvement by sectioning through the furcation or removing roots. This type of
surgery is performed relatively infrequently. It is technically demanding and can be
an expensive option. It is generally difficult to make the correct treatment decision
until the surgery is underway and the furcation adequately exposed. It is most read-
ily applied to first molars where one root has lost a great deal of support compared
with the remaining roots. Root resection is normally performed on a tooth which
has already been treated endodontically, when the diagnosis is sufficiently accurate
to enable the correct decision to be taken in advance of surgery. In those cases where
accurate diagnosis is not possible during the initial stages of treatment, inspection
of the furcation at surgery is required. If root resection is indicated, then it can be
performed immediately or at a second operation subsequent to endodontic treat-
ment. There is evidence that a short delay in carrying out endodontics after vital root
resection is not prejudicial to the outcome of the treatment but may be associated
with a risk of acute pulpal symptoms.

The decision to resect a root from a molar tooth is always a difficult one and
should only be contemplated if the prognosis of the tooth will be predictably
improved, and also considered against the alternative options, such as replacement
with an implant supported crown. The clinician will need to evaluate what the mor-
phology of the defect will be following the removal of a root and, particularly, the
level of attachment, bone and residual furcation problem at the remaining roots.
Periodontal flap surgery does allow direct visual assessment of the furcation involve-
ment and a better assessment of the bone support around the individual roots, but
means that decisions may have to be deferred to the time of the actual procedure. As
mentioned in the Sect. 8.1, access to Cone Beam CT scans has increased immeasur-
ably over the last few years and the cost and relative radiation dose reduced signifi-
cantly. Whilst there is still some level of interpretation involved, CBCT scans do
allow an assessment of the bone support and extent of furcation involvements. They
will also help assess the endodontic status of the tooth and the amount of surround-
ing bone. This additional information allows the clinician to evaluate the amount of
restorative work required to retain the teeth, but also consider how straightforward
fixed replacement with dental implants might be. For example, if the scan shows
that extensive bone grafting would be needed to replace a tooth because of a rela-
tively low sinus, extra effort to try and save that tooth may be justified.

Root resection surgery is best explained by illustrations from two cases in
Figs. 8.6 and 8.7. Having made the decision that a root resection would be the treat-
ment of choice, there are two options as to when this procedure can be performed:

1. At the time of the initial access surgery, providing the patient has been fully
informed. The vital pulp exposure can be capped with calcium hydroxide and a
restorative material in an attempt to preserve pulp vitality. Alternatively, the pulp
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Fig. 8.6 (a) Clinical photograph of an upper first molar following elevation of a flap, showing
severe bone loss around the distobuccal root. A grade III furcation involvement was detected clini-
cally from the buccal to the distal furcation. (b) Resection of the distobuccal root has been carried
out with a high-speed bur and the undersurface of the crown reshaped to produce a smooth ‘flow-
ing’ contour. It is very important to avoid leaving small spurs and ridges by incomplete resection
and shaping. The buccal wall of the socket has been reduced to facilitate extraction of the root and
to allow ‘collapsing in’ of the flap, thereby providing a gingival contour and dentogingival junction
that is easy for the patient to keep free of plaque. (¢) One week postoperative

can be left exposed and root canal treatment started within 2 weeks. The decision
to carry out a root resection is always easier if the tooth has an existing success-
ful root filling.

2. After root canal treatment has been performed on the roots that are to remain.
Under these circumstances, it is helpful to fill the coronal part of the root to be
resected with a material that forms a good seal so that a restoration is in place at
the time of resection.

Successful treatment relies upon an accurate diagnosis and competent treatment
in a number of disciplines, and failure can result from a number of causes (Table 8.2).
It has been established that in the well-controlled periodontitis patient, most failures
are due to caries or fracture.
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Fig. 8.7 (a) Radiographs of furcation involvements on maxillary molar teeth used to support
bridges. Both first and second molars had been root treated. (b) Surgery involved removal of both
buccal roots of the first molar, the mesial of which had lost its entire support. The distobuccal root
was resected from the second molar. (¢) The clinical appearance from the buccal aspect
post-treatment

Table 8.2 Causes of failure e Recurrent periodontitis resulting from:
of advanced treatment — Misdiagnosis
modalities — Failure to adequately instrument or

reshape area
— Poor oral hygiene
¢ Endodontic or combined endodontic/
periodontitis
e Caries (usually root caries)
¢ Tooth fracture

8.3 Conclusions

The range of treatment alternatives for molar teeth is wide, but application of the
more sophisticated procedures is relatively limited. Whilst extraction of teeth and
replacement with dental implants may seem an attractive option, it is not without its
own inherent risks. It must be stressed that even a grade III furcation is not, in itself,
an indication for extraction. Evidence has shown that retaining furcation-involved
molars may be more cost-effective than replacing them with implant supported
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crowns. Molar teeth with advanced furcation involvement can often be kept in func-
tion for many years, given good levels of maintenance care by both clinician and
patient. They are, however, the most common teeth to be lost due to periodontal
disease and are too often involved in complex restorative treatment plans without
adequate treatment or evaluation.

The data for molar survival following periodontal treatment is extensive and
some will predate dental implants. It shows that following treatment, survival rates
of furcation-involved molars have been observed over periods of up to 30 years.
Overall, the observed tooth survival rates were better in class II furcation involve-
ment than class III. Dental implants do provide an important treatment option for
patients and have an excellent success record, with 10 years survival in excess of
90%. However, a significant number will be associated with other complications
such as technical failures, and up to 20% may develop periimplantitis. In this con-
text, it is also worth noting that there is a higher risk of failure and biological com-
plications in dental implants placed in patients with a history of chronic
periodontitis.
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In Brief

e Surgical techniques for the regeneration of the periodontal ligament include the
use of membranes and grafts, and the application of biologic agents.

* Surgical treatment of gingival recession can be achieved by coverage of exposed
root surfaces with soft tissue and by the creation of new keratinised and attached
gingiva.

e Crown lengthening surgery can be used to expose more clinical crown where the
patient has an excessive gingival display or overgrowth that they find unaesthetic.

9.1 Regeneration of the Periodontal Ligament

Periodontal regeneration infers the reformation of bone and cementum, and the inter-
connecting periodontal ligament attached to the mineralised tissues by Sharpey’s
fibres. If we consider the healing that occurs in an infrabony defect treated by replace-
ment flap surgery (see Chap. 7), we will see why periodontal regeneration does not
occur routinely or predictably with this technique. Figure 9.1 represents the situation
after replacement flap surgery over an infrabony defect. Preservation of soft tissue
flaps which are closely approximated to the tooth surfaces should give maximum
protection to the underlying clot and connective tissues. The clot acts as a glue
between the flap, tooth surface and underlying tissues and acts as a scaffold for the
healing process. The clot is rapidly organised by capillaries and fibroblasts, which
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Fig. 9.1 Diagram of an infrabony defect treated by flap surgery, showing good coverage by the
flap and potential tissue contributions to the area from epithelium (E), gingival connective tissue
(CT), alveolar bone (B) and periodontal ligament (PL). The defect is initially filled with blood clot
(C). Optimum results can only be achieved if the affected root surface has been meticulously
instrumented and subsequently kept free of plaque

proliferate from the adjacent tissues: gingival connective tissue, bone and periodon-
tal ligament. The gingival connective tissue has the potential to repair faster than the
alveolar bone and will tend to grow into the defect and fill the space faster than the
bone, which will initially go through a resorptive phase following surgery. The gin-
gival epithelium rapidly divides and migrates on the connective tissue aspect of the
flap to eventually contact the tooth surface and form a junctional epithelium. This
rapid epithelial migration has been held responsible for the failure to re-establish a
connective tissue attachment following routine surgical procedures. The post-disease
compromised state of the root surface may also have an impact on the healing.

The shape of the bone defect around the tooth does influence the healing poten-
tial and the possibility for bone fill. A single rooted tooth extraction socket, for
example, has four bone walls, mesial, distal, buccal and lingual, which contribute to
the healing. Experience tells us how well such sockets heal as complete bone infill
is to be expected in the first few months after extraction. In the case of infrabony
defects associated with periodontal disease, the root of the tooth will make up at
least one wall of the defect, which as an avascular surface, does not directly contrib-
ute to healing. A three-walled defect will have three walls to contribute bone fill and
have the best potential for spontaneous regeneration, particularly where the defects
are deep and narrow. In such cases, there is a relatively large surface of bone to
contribute to filling a relatively small volume of defect. A two-walled defect will
also be missing a proximal, buccal or lingual wall; and a one-walled defect will just
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Fig. 9.2 (a) A three-walled defect, with bone buccal, lingual and distal. (b) A one-walled defect,
with just one wall of bone ramping down to the distal aspect

present as a ramp of bone running down to the base of the defect (Fig. 9.2). These
are associated with significantly less, or even no likelihood of bone fill and conse-
quently even less chance of periodontal regeneration. Horizontal bone and attach-
ment loss has no potential for regeneration as it will not occur above the level of the
existing alveolar crest.

9.1.1 Guided Tissue Regeneration

The aim of guided tissue regeneration (GTR) is to regenerate periodontal ligament
attachment to the root surface by preferentially promoting ingrowth of the appropri-
ate cells into the wound domain using barrier membranes. In a now classic series of
experimental studies in animal models led by Nyman, Karring and Lindhe in the
early 1980s, it was shown that the residual periodontal ligament is the most likely
tissue to contain cells capable of regenerating a new periodontal ligament attach-
ment. This observation led to modification of periodontal surgical techniques to
provide conditions which facilitate ingrowth of cells from the ligament and bone
into the defect whilst excluding those derived from epithelium and gingival connec-
tive tissue. Guided tissue regeneration involves the placement of an exclusionary
membrane that acts as a barrier between the meticulously instrumented root surface,
the ligament and the bone defect and the overlying flap (Fig. 9.3) The procedure is
illustrated in Figs. 9.4 and 9.5. Ideally, the membrane should form a small tent over
the defect to provide sufficient space to accommodate the missing tissues.
Organisation of the clot is therefore limited to contributions from the periodontal
ligament and alveolar bone. Although ankylosis is theoretically possible, in practice
it does not seem to occur and the improvements in attachment levels have been
attributed to regeneration although limited histological proof is available in human
specimens.



142 P. Baker et al.

Fig.9.3 Diagram of infrabony defect, as shown in Fig. 9.1, showing placement of an exclusionary
membrane (M) to prevent contributions by epithelium and gingival connective tissue whilst allow-
ing periodontal ligament (PL) and bone (B) to grow into the area

Most of the early clinical studies used non-resorbable membranes made of
e-PTFE (Gore-Tex). This material had to be removed 4-6 weeks after the initial
surgical procedure, requiring a second operation and healing period. GTR is a chal-
lenging and very technique sensitive surgery. If the membrane becomes exposed
during healing, it needs to be removed early and the result will be significantly
compromised. This led to the development of resorbable membranes which do not
need to be removed. Initially resorbable polymers were used such as polyglactin
(used in vicryl sutures), but more recently there has been a trend towards animal
derived membranes such as porcine collagen.

Most published trials with GTR membranes report a small but statistically sig-
nificant advantage over control surgical sites. The procedure can produce some very
good clinical results, especially in deep three-wall defects on single-rooted teeth.
Results are significantly poorer in smokers. The initial promise in the treatment of
furcation involvements has not been sufficiently realised.

9.1.2 Bone and Bone Substitute Grafts

Bone loss and repair are normally assessed radiographically although some research
studies have employed surgical re-entry procedures. There is no doubt that bone
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Fig. 9.4 (a) A probe examining a deep pocket distal to a lower molar. (b) The site after surgical
exposure showing a large bone defect. (¢) Following extensive root planing and removal of inflam-
matory tissue the defect is covered with a non-resorbable Gore-Tex membrane which is secured
with a suture. (d) The membrane is completely covered with the flap and left buried for 4-6 weeks.
It is then removed with a secondary surgical procedure

repair can occur following those non-surgical and simple surgical treatments that
effectively eliminate inflammation (Fig. 9.6). Grafting with bone and bone substi-
tutes to enhance this repair process has been combined with conventional surgery on
infrabony defects, but more frequently in combination with a resorbable membrane
as a GTR procedure. An increased radiodensity will result from the placement of a
graft material (particularly if mineralised) into a bone defect which will, at the very
least, give the appearance of radiographic improvement and defect fill (Fig. 9.7).
Histology has shown us that synthetic materials which are non-resorbable, such
as dense particulate hydroxyapatite or deproteinised bovine bone, are incorporated
in the healing tissue. They are surrounded by fibrous tissue with variable amounts
of bone formation. The material should be viewed as a space filler with variable
osteoconductive and no osteoinductive properties. Repair of bone within a peri-
odontal defect is a good sign, regardless of the procedure used, as it indicates a
marked reduction of inflammation. In cases of grafting without GTR, it has been
demonstrated in animal models and limited human histological material, however,
that despite the appearance of a relatively normal radiographic periodontal ligament
space, the attachment to the root surface is a long junctional epithelium with a
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Fig. 9.5 (a) A case of guided tissue regeneration using a resorbable membrane. The patient pre-
sented with a deep pocket and substantial bone loss on the distal aspect of 13, which is a key sup-
port for a large existing bridge. Buccal and palatal flaps have been raised and the root surfaces
cleaned in preparation for regeneration. (b) The membrane has been placed and adapted closely
around the root of 13. A resorbable suture will now be placed mesial to 13 to prevent the membrane
from collapsing into the distal defect. (¢) One year postoperative. A new restoration has been
placed. The soft tissues are healthy and there is a shallow probing depth. (d) Preoperative radio-
graph. (e) One year postoperative radiograph
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Fig. 9.6 Radiograph of bone defect (a) prior to treatment and (b) bone fill after treatment

narrow zone of connective tissue between it and newly formed bone. This is taken
as evidence that epithelialisation of the root surface is a major factor preventing
formation of a connective tissue attachment. It could also be viewed as a protection
against formation of a bony ankylosis/resorption.

* Osseoconductive: the material acts as a scaffold to maintain the space and
a framework for growth and in-fill from the neighbouring bone. Does not
actively encourage bone formation.

e Osseoinductive: the material promotes the transformation of undifferenti-
ated cells into osteoblasts and therefore encourages bone formation.

* Osseogenesis: osteoblasts within the graft material are responsible for the
production of new bone.

9.1.3 Growth Factors and Enamel Matrix Derivatives

One area of research has been to look at the growth factors and proteins that are
involved in bone growth, healing and repair. It is reasonable to assume that if we
could utilise bone morphogenic proteins or proteins such as platelet-derived growth
factor during the healing phase following periodontal surgery, we could increase the
amount of bone and attachment that is gained. Whilst much work has been done to
explore the biological mechanisms, from the use of animal models to clinical trial
applications, this has not resulted in a product or adjunct that is of predictable sig-
nificance in the management of periodontitis.

The main exception is that of enamel matrix derivatives (EMD) which have
become a commonly used periodontal regenerative material. The actual biological
mechanism is still unknown, but enamel matrix proteins (EMDs) are present during
the formation of the ligament and its attachment during the development of the tooth
germ. The reduced enamel epithelium grows down between the dental papilla and
follicle forming the epithelial root sheath which outlines the developing root. Pre-
dentine is formed on the inner surface, after which the root sheath fragments,
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Fig. 9.7 (a) Presentation showing a probing depth of 9 mm between 31 and 32. There is a dis-
charge of pus from the mesial of 32. (b) The flaps have been raised and inflammatory tissue
removed, revealing an extensive bone defect, 5 mm deep, on the mesial of 32. (¢) The flaps have
been pre-sutured using a non-wicking material (Gore-Tex) and the bone defect filled with a bioac-
tive glass (PerioGlas). (d) One month postoperative, showing soft tissue shrinkage. (e) One year
postoperative, showing tissue remodelling. (f) One year postoperative, with probe in the residual
pocket on the mesial of 32. (g) Ten years postoperative, showing long-term stability. (h) Radiograph
pre-grafting. (i) Radiograph post-grafting. (j) Radiograph after 10 years
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Fig. 9.7 (continued)

allowing the cells of the dental follicle to deposit cementum on the newly develop-
ing root surface. Just prior to the root sheath fragmenting, the epithelial cells deposit
enamel matrix proteins onto the dentine. These do appear to have a role in the induc-
tion of the cementum. EMDs are now extracted from developing porcine teeth and
available for use as an adjunct to periodontal surgery. When combined with mini-
mally invasive flap procedures, they can produce significant improvements in alveo-
lar bone fill (Fig. 9.8). This has been shown histologically to be associated with the
formation of new cementum and inserting ligament fibres in animal experiments
and in limited human biopsies.
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Fig.9.8 (a) Radiographic bone defect on the distal aspect of a lower molar (b) radiographic bone
fill following regenerative surgery involving enamel matrix derivatives

9.1.4 Conclusion

Periodontal regenerative techniques are now well established and can be considered
in the management of infrabony or vertical defects and even grade II furcation
defects that do not respond to normal surgical treatment. Such surgery is, however,
technically demanding and requires both careful flap handling and a meticulous
surgical technique. Prevention of bacterially induced inflammation during the initial
healing and subsequent maturation process (adequate root surface cleaning and
good patient performed oral hygiene) is essential to achieve a satisfactory result.
The outcome is not necessarily predictable, and patients should be warned of this
uncertainty before agreeing to such surgical intervention.

9.2 Treatment of Gingival Recession

The management of chronic periodontitis will result in gingival recession due to the
resolution of the inflammation in the marginal tissues. This recession tends to be
circumferential and can include the loss of the interdental papilla. Whilst this can
make access easier for interproximal cleaning, the resulting ‘black triangles’ can be
aesthetically unsatisfactory for some people. Unfortunately, this recession should be
considered the consequence of successful treatment and is unavoidable if the patient
is to achieve the pocket depths of 4 mm and below required for better long-term
stability. This pattern of gingival recession can be significant in patients with mod-
erate or advanced bone loss affecting the anterior teeth (Fig. 9.9). It is important that
such patients are warned of the risk before accepting treatment though the alterna-
tive is to accept that disease progression is likely and the teeth lost early.

Surgical correction of this form of recession is not possible and aesthetic
improvements are limited to the judicious use of composites to close the interproxi-
mal spaces without creating oral hygiene issues, or the use of removable gingival
veneers to replace the missing soft tissue. These can be made of either of denture
acrylic, as in Fig. 9.10, or in silicone rubber.
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Fig.9.9 (a) Tissue shrinkage following successful non-surgical treatment has increased the inter-
proximal recession, i.e. the ‘black triangle’ caused by the disease has become larger following
treatment (b)

Fig.9.10 (a) A patient
with recession affecting the
anterior teeth. (b) A
removable gingival veneer
used to mask
circumferential recession
that has occurred as a
result of the successful
management of chronic
periodontitis

Localised gingival recession can also occur that can be managed surgically, and
on occasion should be offered. The underlying predisposing factor for this type of
gingival recession is a thin tissue phenotype (biotype), and this is often associated
with a lack of underlying alveolar bone over the root surface, an alveolar dehis-
cence. In such a situation, a traumatic brushing technique can lead to recession
developing, but so can poor brushing technique as gingival inflammation may also
lead to the gingival margin receding. The progression of gingival recession is often
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self-limiting. As the recession progresses apically, there is a tendency for the tissues
to become thicker, and therefore more robust. In this situation, the tissues can be
kept healthy and in a stable position by using very careful effective oral hygiene
techniques. In many patients with localised gingival recession, the initial manage-
ment should be accurate recording of the recession, elimination of traumatic tooth-
brushing and adoption of effective atraumatic cleaning, and review to determine
whether it is stable/progressive or of continuing concern to the patient. Clinical
photographs or study casts are the best way to monitor recession as clinical mea-
surements can be remarkably subjective.

There are two main reasons for surgical intervention in cases of gingival reces-
sion; if it is an aesthetic concern to the patient, or if it is proving impossible to
maintain gingival health as a result of local changes to the anatomy and the reces-
sion is progressive. Table 9.1 outlines the clinical factors that will influence the
decision as to whether surgical intervention is required.

9.2.1 Prevention of Continued Recession

Where the inflammation or progressing recession cannot be controlled, this can lead
to the early loss of a tooth, with the attachment loss progressing to the apex or later-
ally creating pocketing that is particularly difficult to manage. Timely intervention
can prevent this by creating an anatomical situation that is amenable to oral hygiene
and maintenance. The point at which intervention is required is difficult to define
objectively, but should be considered before the recession extends to a point where
treatment is not possible (Fig. 9.11), or when the patient cannot adequately clean the

Table 9.1 Examination of gingival recession and associated mucogingival problems

* Tooth involved: are there prognostic or aesthetic implications such as furcation exposure on
molar teeth or visible recession on anterior teeth?
* Measurement of recession:
— Distance from cement—enamel junction (CEJ) to gingival margin
— Width of recession—is there any associated clefting of the gingival tissues?
— Height of adjacent papillae—is there interdental recession and loss of attachment?
* Probing depth and presence of pocketing
* Width of keratinised gingiva—measure from gingival margin to mucogingival junction, then
subtract probing depth to give width of attached gingiva
* Functional inadequacy of attached gingiva is present if:
— Gingival margin pulls away from tooth surface when tension is applied to mucosa (frenae
may also be involved)
— The gingival/mucosal junction is continuously traumatised by patient’s oral hygiene
efforts
— Coexisting pockets extend beyond the mucogingival junction
— There is measurable progression of recession
» Pattern of bone loss
— Interproximal bone height
— Lateral extension of dehiscence further apically
Do not forget to examine the restorative/endodontic status of the affected tooth for the presence
of abrasion cavities (+ erosion)
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Fig.9.11 Further
recession of the lower right
central incisor beyond the
mucogingival junction may
reduce the ability to
predictably treat surgically

Fig.9.12 Localised
recession proving
impossible to maintain and
presenting with persistent
plaque and inflammation

area in spite of their best effort (Fig. 9.12). This can be judged by seeing gingival
health on the adjacent teeth, but persistent inflammation related to the area of
recession.

A long-held concern has been whether a zone of attached keratinised tissue is
required for gingival health. The presence or absence of keratinised tissue is not in
itself a reason to undertake soft tissue grafting around teeth, providing gingival
health can be achieved. The decision to treat should be based on the status of the
tissues and the ability to control inflammation or not. When planning treatment for
the prevention of continued recession, it is worth considering the aims of treatment
when deciding which of the surgical techniques should be applied. In this situation,
the main aim of treatment is to create an anatomical situation that is maintainable by
the patient. Coverage of the recession is a secondary aim and it may not be neces-
sary to achieve this.
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Fig.9.13 Free gingival graft. (a and b) An area of persistent inflammation and pocketing associ-
ated with a thin tissue type and a fraenal attachment. (¢) The initial debridement reduces the infla-
mation and improves the tissue health. (d) The recipient site is prepared by sharp dissection—that
is to leave the periosteum on the bone to provide a connective tissue bed to revascularise the graft.
(e and f) A matching sized piece of tissue is outlined and also removed by sharp dissection to
include a layer of underlying connective tissue. (g) The graft is secured with intimate contact to the
recipient site, ensuring that it is immobile and that there is no underlying dead-space. (h) Healing
at | year
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9.2.2 Free Gingival Graft

The free gingival graft (FGG) is a predictable procedure that creates a zone of robust
keratinised and attached tissue adjacent to the recession and is outlined in Fig. 9.13.
The term ‘free’ refers to the fact that the graft is removed from its donor site, in this
case the palate, and transposed to a remote site. Because the graft is removed from
its blood supply, it initially relies on the diffusion of nutrients from the recipient site
connective tissue bed to survive. For this reason, FGGs are not good at covering
recession as the root surface is an avascular surface and does not contribute to such
a ‘plasmatic nutrition’. The FGG surgery can also remove any local fraenum and
increase the depth of the vestibule that may be compromising the patient’s ability to
clean the area, whilst improving the local tissue type. Figure 9.13 shows the steps
involved in an FGG. The graft itself is removed by sharp dissection from the palate
and should be 1.5-2.5 mm thick. The donor site is left to heal by secondary inten-
tion and the patient warned to expect some postoperative discomfort. The graft sur-
face epithelium will usually die and slough off in the first week, but the lamina
propria should survive and be re-epithelialised from the adjacent tissue. In spite of
this, the graft retains the appearance (phenotype) of the palatal tissue which is usu-
ally a paler colour. This is therefore not the procedure of choice where aesthetics are
important. Once the site has healed, the graft can be used like normal tissue and
moved as a pedicle flap (discussed below). A free gingival graft can therefore be
used to gain root surface coverage, but as a two-stage procedure.

9.2.3 Pedicle Flaps

Pedicle flaps differ from free grafts in that they are still connected to a blood supply
and are therefore less reliant on the recipient site for a nutrient supply during heal-
ing (Figs. 9.14, 9.15,9.16, 9.17 and 9.18). Some degree of connective tissue recipi-
ent bed is still needed, and this is particularly important at the margins of the
transposed pedicle flap. Pedicle flaps can be moved coronally or laterally depending
on where there is good quality donor tissue, and provided that it can be moved with-
out putting unnecessary tension into the flap which compromises the blood supply
and impairs the healing potential. Pedicle flaps are often used in conjunction with a
connective tissue graft placed between the flap and the root surface to increase the
tissue thickness. Although better than FGGs, the ability of pedicle flaps to cover
root surfaces is limited by the level of the adjacent interdental soft tissues which are
needed to secure the new position of the pedicle. Figure 9.19 shows an example of
a coronally positioned flap. The buccal mucoperiosteal flap is raised to the depth of
the sulcus, then a periosteal releasing incision allows it to be sutured in a more coro-
nal position. The use of local tissue gives a good tissue match for optimal aesthetics.
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Fig. 9.14 Laterally positioned pedicle with connective tissue graft. (a) Patient on presentation
with marked recession on the labial aspect of 31. The recession extends well beyond the mucogin-
gival junction. (b) Closer view showing obvious inflammation of the soft tissue margins. (c)
Following initial therapy, there has been a marked reduction of the inflammation. (d) The initial
excision of the detached inflammatory tissues and fraenum is completed. (e) The papillae between
31, 32 and 32, 33 have been raised as a split thickness dissection. A piece of palatal connective
tissue has been harvested and laid over the exposed roots and soft tissues at the recipient site. (f)
The pedicle is moved mesially so that the interdental gingiva now overlies the exposed roots and is
secured with suspensory sutures. The ‘free’ connective tissue graft therefore has an adequate nutri-
ent supply for healing to occur over the avascular root surfaces. (g) One month postoperative,
showing excellent initial healing and good but not complete root surface coverage. (h) Ten years
postoperative, showing gingival health and stability of the position of the gingival margin
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Fig. 9.15 Laterally positioned pedicle with connective tissue graft. (a) On presentation, there is
recession on 41 extending apically to the mucogingival junction. The marginal tissues are very
inflamed. (b) After initial therapy, showing reduction in inflammation. (¢) Immediately preopera-
tively. (d) Excision of the fraenum and surrounding marginal tissue in preparation for creation of
the pedicle. (e) The pedicle has been raised and mobilised to prepare for suturing. (f) The pedicle
has been transposed and sutured into position. A connective tissue graft extends from the mesial of
41 to the mesial of 43, covering the exposed root surface of 42. (g) One month postoperative,
showing excellent initial healing. (h) Ten years postoperative, showing stability of the position of
the gingival margins
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Fig.9.16 Double papillae pedicle grafts. (a) On presentation, showing recession 33, 32. There is
a cervical restoration on the labial of 33. (b) Four pedicle flaps have been raised as two double
papilla flaps and laterally transposed to cover the exposed root surfaces. The restoration in 33 has
been removed. The flaps are sutured together and suspended around the teeth. (¢) Two months
postoperative. (d) One year postoperative. (e) Ten years postoperative. The marginal gingival tis-
sue is healthy and the position is stable over 10 years

9.2.4 Tunnelling

The tunnel procedure aims to maintain both an apical and marginal blood supply to
a mobilised graft. Tunnelling therefore involves creating a soft tissue pouch adja-
cent to the recession defect using a combination of sharp and blunt dissection to
tunnel between the soft tissue and bone. The supraperiosteal flap can then be sutured
into a more coronal position, or the adjacent aspects closed to cover the recession
defect. Since the nature of the local tissues in recession cases is likely to be thin,
tunnel procedures are often used in conjunction with a graft to create a thicker tissue
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Fig. 9.17 Makxillary pedicle graft without connective tissue graft. (a) There is recession at 13,
with exposure of the root surface, which will compromise the final restorative result. (b) The tis-
sues marginal to the recession have been excised and a vertical relieving incision placed distal to
14 in preparation for raising a pedicle flap. (¢) The pedicle has been raised and transposed mesially
to cover the exposed root surface. It remains in place without tension. (d) The pedicle has been
sutured with interrupted sutures in the mesial vertical incision with a suspensory suture passing
around the palatal of 13 to adapt the pedicle over the root surface. (e) One month postoperative,
showing initial healing. (f) One year postoperative, showing maturation of the soft tissues and
good root coverage. (g) Ten years postoperative, showing long-term stability of the surgical result



158 P. Baker et al.

Fig.9.18 Extensive maxillary pedicle graft. (a) On presentation, there is severe recession on the
labial of 23, extending well beyond the mucogingival junction. There is labial pocketing and a
fleshy fraenum. Interdentally, the attachment levels are good. (b) An extensive buccal pedicle has
been raised from 23 to 27, leaving a collar of gingiva on the buccal of 24. (¢) The pedicle is trans-
posed mesially to lie, without tension, over the exposed root surface, which has been cleaned and
has had some root surface removed to reduce prominence. (d) The pedicle is sutured into position,
without tension, over a graft of connective tissue. (e) Three months postoperative. There has been
substantial but not complete coverage of the exposed root and the creation of a wide zone of kera-
tinised gingiva
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Fig.9.19 Coronally positioned flap to correct gingival recession. (a) Anterior recession causing
an aesthetic concern for the patient. (b) A partial thickness flap is raised, but also an area more
coronal is de-epithelialised which will act as the recipient site for the transpositional flap. (¢ and d)
The buccal flap is extended full thickness into the depth of the sulcus, where a periosteal releasing
incision will allow it to be sutured in a more coronal position (e) the healed result

postoperatively. Figure 9.20 shows a tunnel procedure being used in conjunction
with an autogenous connective tissue graft taken from the palate. This involves
removing/harvesting a deeper, sub-epithelial layer of tissue from the palate.
Postoperatively, this is in intimate contact with both the underlying recipient site
and also the overlying flap and as such has excellent healing potential. Primary
closure can also be achieved at the graft donor site leading to less postoperative
discomfort than the open wound left by a free gingival graft.

Tunnelling is used to cover recession and increase the tissue thickness over a
relatively large area and can be utilised over an entire anterior sextant (Fig. 9.21). In
such cases, it would be difficult to harvest enough connective tissue from the palate
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Fig. 9.20 Tunnel grafting. (a) Localised labial recession with associated fraenal attachment. (b
and ¢) Scalpel blades and tunnelling knives are used to undermine the adjacent tissue. (d) The dis-
section has to extend far enough to allow the adjacent tissues to be moved passively. (e) A connec-
tive tissue graft from the palate being inserted into the tunnel to improve tissue quantity and quality.
(f) The palatal donor site showing good closure after removal of the deep connective tissue. (g) The
mobility of the tissues allows the flap to be closed over the graft and recession defect. (h)
Postoperative healing
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Fig. 9.21 Tunnelling plus allograft. Alloderm being used to improve the quality and quantity of
tissue in a patient with a particularly thin tissue type (a). (b) The tunnelling has been performed
and a piece of alloderm is shown lying over the defect before being passed under the tissues. (¢)
Multiple sling sutures are used to secure the graft to the underside of the flap and also bring the
tissue into a more coronal position. (d) The results at 6 months showing significant root surface
coverage and improvement of the tissue quality

to utilise as a graft. As an alternative graft material, commercial products are avail-
able. The best evidence is associated with allograft material, which is human-
derived cadaveric acellular dermal matrix. Whilst this has been a popular and
well-tested alternative to the patient’s own connective tissue (an autograft), it is
currently not licenced for use in the UK or Europe. Animal versions (xenograft) of
similar acellular connective matrices are however available.

Autograft: a graft of tissue removed from the same individual
Allograft: a tissue graft taken from the same species

Xenograft: a tissue graft taken from a different species of animal
Alloplast: a synthetic material used for grafting

9.2.5 Root Surface Conditioning

There is no doubt that even a clean looking root surface that is exposed in the mouth
will have a layer of biofilm on its surface. This needs to be removed before a graft
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or flap will attach to its surface, either by the formation a long junctional epithelium
or a new attachment of ligament and cementum. Thorough debridement needs to be
undertaken, either by curettes or ultrasonic scalers or both. Chemicals, such as citric
acid, have been used to try and render the surface clean, and also to demineralise the
surface and expose collagen to try and improve the outcome. Whilst EDTA is rou-
tinely used to prepare the root surface when using enamel matrix derivatives in
periodontal regeneration, no chemical or biological adjuncts have been shown to
positively influence the outcome of recession coverage surgery. The presence of
restorations on the root surface does limit the ability to cover the area as outlined
above because a flap will not adhere to a restorative material, and a pocket will
develop if the surgery is ‘successful’ (Fig. 9.22). If the restoration is shallow, it can

Fig.9.22 Surgical correction of advanced recession (a) to prevent possible early tooth loss using
a connective tissue graft (b) with lateral position flap (c). Healing at 1 week (d) and 1 year (e).
Complete coverage was not attempted as the soft tissue will not reattach to an existing restoration
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be removed prior to surgery, providing that the root surface can be planed flat to
allow the pedicle flap to lie passively flat over the root surface and without tension
or underlying voids.

9.2.6 Choice of Technique to Manage Gingival Recession
and Aesthetics

Gingival recession can have a number of adverse effects on anterior aesthetics,
shown in Table 9.2. When surgically correcting a recession defect because the
patient is concerned about the aesthetics, a technique should be chosen that predict-
ably achieves good coverage, and also a good colour match with the surrounding
tissue. For this reason, pedicle grafts, often in conjunction with a connective tissue
graft, are used. The ability to cover the root surface relies on having sufficient height
of the interproximal tissue to suture the pedicle flap. Any loss of interproximal tis-
sue will mean that partial coverage at best can be expected. The Miller Classification
(Table 9.3) is used for gingival recession and to assess what techniques might be
considered or whether full cover is a realistic goal.

Like any aesthetic treatment, patients are likely to have high expectations, and it
is important that these are managed appropriately. A realistic explanation as to what
can be achieved as well as the uncertainties of outcome should be made and fully
understood before consenting for surgery. Figure 9.19 shows a favourable situation
with a good outcome, a Miller Class 1 defect, with no loss of interdental tissue and
attached tissue labially which can be utilised as a coronally positioned flap ensuring
an excellent soft tissue match.

9.2.7 Aesthetic Crown Lengthening

Crown lengthening surgery can be used as an adjunct to restorative dentistry, to
expose subgingival restoration margins or caries for example, and this will be cov-
ered in the next chapter. Crown lengthening can also improve the aesthetics in
patients who have short clinical crowns anteriorly or an excessive gingival display
(‘gummy smile’).

There are several anatomical factors that can contribute to an excessive gingival
display either in isolation or in combination, or that can lead to a patient’s dissatis-
faction with their smile. These are demonstrated in Fig. 9.23.

Factors, such as a short upper lip cannot be changed, and maxillary excess would
require orthognathic surgical correction. Periodontal surgery may be able to improve
the situation, but is unlikely to correct the position of the gingival margin to coin-
cide with the upper lip.

Aesthetic crown lengthening can be performed to move the gingival margin
into a more apical position where the crowns are short or to reduce an excessive
gingival display. Simple gingivectomy can be performed, i.e. just excising the
tissue to the desired position, but this is not without risk. Figure 9.24 shows a
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Table 9.2 The effects of gingival recession on patient aesthetics

Smile line: the patient smile line will dictate whether the recession is an aesthetic issue for the
patient. The amount of gingival display will alter at rest, normal function and broad smile

Tooth length: gingival recession will lead to an increase in the vertical height of the tooth which
may leave the teeth looking unusually long

Root surface colour: where the roots are a distinctly different colour to the crown, often darker
or more yellow, the recession will be more obvious clinically




9 Reconstructive and Periodontal Plastic and Aesthetic Surgery 165

Table 9.2 (continued)

Asymmetry: recession on one side causing asymmetry can create a loss of aesthetic harmony

gingivectomy undertaken with a scalpel blade to treat gingival asymmetry asso-
ciated with an excess of gingiva overlying the anatomic crown. Figure 9.25
shows a more involved case of gingivectomy for the management of a hereditary
gingival hyperplasia. Treatment involves excising the excess gingiva to the posi-
tion of the cemento-enamel junction with a scalpel, then gingivoplasty with an
electrosurgery unit, a laser or in this case a diamond bur in a high-speed
handpiece.

There is a risk of soft tissue rebound with gingivectomy, particularly where
the excision encroaches on the biologic width, and where the tissues are thick.
In such situations, crown lengthening with appropriate adjustment of the under-
lying bone is required to move and re-establish the correct dentogingival attach-
ment relationships in a more apical position. It is important that adequate time
is allowed for this to mature before placing restorations. The literature suggests
a delay of at least 3 months. Figure 9.26 shows a case where simple gingivec-
tomy was undertaken before placing anterior porcelain veneers without suffi-
cient time for complete healing and maturation. Soft tissue rebound has left
uncleanable restoration margins and a persistent gingivitis that cannot be treated
without extensive further crown lengthening with bone removal. Crown length-
ening involving raising a mucoperiosteal flap and osseous recontouring to re-
establish a more apical biological width and stable gingival position should
have been performed. This more invasive surgical approach will be considered
more in the next chapter.
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Table 9.3 The Miller classification of gingival recession

Class 1
Labial recession, not extending to the mucogingival junction
No loss of interproximal tissue

Class 11
Labial recession beyond the mucogingival junction
No loss of interproximal tissue
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Table 9.3 (continued)

Class 1T
Loss of interproximal tissue, labial recession apical to interproximal tissue

Class IV
Circumferential tissue loss
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Fig.9.23 Factors
influencing amount of
gingival display. Short
upper lip, Maxillary
excess, Thick tissue type,
Undisplayed anatomical
crown—delayed passive
eruption, Visible Clinical
crown length vs.
anatomical crown

Fig.9.24 (a) Unaesthetic gingival asymmetry. (b) Simple gingivectomy—excision of the excess
gingiva on the patients left side with a scalpel. (¢) Healing at 3 months shows some rebound
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Fig. 9.25 (a) Patient with enlarged fibrotic gingival tissues. (b) Gingivectomy—removal of gin-
gival tissue, and Gingivoplasty—reshaping the gum. Performed in this case to expose the undis-
played anatomic crown, and then to reduce the tissue thickness to minimise the likelihood of the
soft tissues rebounding. (¢) Healed result showing considerable improvement in appearance

Fig.9.26 Persistent
gingival inflammation
associated with porcelain
veneers margins that were
placed after gingivectomy,
but without allowing
sufficient time for soft
tissue maturation. Rebound
of the soft tissues has left
the margins too far
subgingival to clean
effectively
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The establishment of periodontal health should be a primary aim in all treatment
plans. Previous chapters have dealt with ways to achieve this, but achieving periodon-
tal health will take time, and can require multiple stages of treatment. The response to
treatment may not always be predictable, and the prognosis of a tooth, or indeed the
dentition, may change depending on that response. Where a patient has multiple den-
tal issues, or needs treatment by different dental disciplines, overall consideration has
to allow integration of these into a logical and comprehensive treatment plan. For
example, there is no point in undertaking complex root canal treatment on a posterior
tooth with a hopeless periodontal prognosis, but this may not be clear until initial
debridement has been attempted, or even surgical access performed. However, if the
tooth becomes symptomatic, something will have to be done to alleviate symptoms.

When managing complex and multidisciplinary cases, the treatment plan should
be broken down into appropriate stages to try to ensure all disease is treated, and
that the patient’s expectations are met whenever possible. Whereas it might be pos-
sible to treat active caries in a single visit, the management of significant periodon-
tal disease can take multiple visits over a period of many months. During this time,
the aim should be to keep the patient symptom free and the appearance acceptable,
but some restorative decisions may have to be deferred until after the outcome of
periodontal therapy can be assessed. The patient needs to fully understand why this
level of uncertainty is implicit in complex case management.

To simplify matters, this chapter will consider periodontal implications in three
main areas: treatment of drifted anterior teeth, pre-restorative procedures and
replacement of missing teeth.
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10.1 Drifted Anterior Teeth

Drifting or spacing of the maxillary anterior teeth is a frequent complaint of patients
with advanced periodontitis and demands careful diagnostic evaluation before
choosing the treatment options. This is because the cause of the problem is usually
multifactorial. The evaluation can therefore be conveniently divided into three
sections:

e Periodontal
¢ Orthodontic
e Restorative/occlusal

10.2 Evaluation of Aetiology
10.2.1 Periodontal

The position of an anterior tooth is a reflection of the various forces applied to it
during both rest and function. In situations where occlusal or soft tissue forces are
persistent and likely to produce bodily movement of teeth, the required magnitude
of force will be inversely proportional to the amount of periodontal support. Chronic
periodontitis is the most common cause of destruction of the periodontal support.
Inflammation destroys the integrity of local collagen bundles and consequently
alters the equilibrium stabilising the bucco-palatal position of the tooth. The pattern
of attachment loss on an individual tooth is also pertinent. In many cases, the deep-
est pocketing and the most severe bone loss is on the palatal aspect of a labially
migrated incisor. This has led to the (unproven) proposal that the forces generated
within the inflammatory lesion are responsible for the tooth movement. Recurrent
abscesses in this situation may lead to rapid destruction and drifting. The amount of
periodontal support will also depend upon factors such as:

* Root length

* Root shape (e.g. very tapering root forms)

e Root resorption (e.g. post orthodontic)

* Endodontic lesions destroying the apical periodontium

These factors can be accurately assessed by good-quality intraoral radiographs,
which will also confirm the degree of bone loss estimated from the clinical probing
examination. All these factors contribute to the mobility of the teeth, which is fur-
ther increased by inflammation and occlusal forces. The term ‘jiggling forces’
applies to the situation where an occlusal force moves the tooth in one direction and
soft tissue forces move it back to the original position. Movement of a tooth that
occurs as a result of an early initial contact to allow intercuspation of the rest of the
teeth is known as fremitus and is an indication of ‘jiggling’.
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10.2.2 Orthodontic

It is important to establish whether the patient has previously had orthodontic cor-
rection of a class II division 1 incisor relationship which is no longer stable; that is,
relapse of a previously treated malocclusion. Most individuals with drifting incisors
(Fig. 10.1) have a pre-existing tendency to this incisor relationship and incompetent
lip morphology. In many cases, it is only one or two of the incisors which escape the
control of the lower lip, and any tendency to lip bite will accentuate the situation.
Other contributory parafunctional habits, such as patients who persistently bite on a
foreign object, are more rarely encountered. At completion of the treatment plan,
the incisors will need to be placed in a position of stability within the soft tissue
pattern and adequate space is essential to achieve this. Permanent retention is
required if the orthodontic result is prone to relapse. It is prudent to seek the advice
of an orthodontic specialist, particularly if repositioning is being considered.

10.2.3 Restorative/Occlusal

There are a number of potential restorative factors which may be associated with
this problem:

* Loss of posterior support causing the patient to function on the anterior teeth and
often associated with forward posturing of the mandible.

e Recent provision of anterior crowns that have altered the incisal guidance.

e Occlusal interferences which may precipitate parafunctional activities.

The static and functional relationships of the teeth should be examined. It is par-
ticularly important to assess the incisal guidance and whether there is a marked
horizontal discrepancy between the retruded contact position and the intercuspal
position. The protrusive and lateral excursion contacts should be evaluated for frem-
itus and interferences (especially non-working).

Fig. 10.1 (a and b) Clinical photographs of drifted upper central incisors not within the control of
the upper lip
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10.3 Treatment Options

The treatment options should be more apparent after considering the aetiological
factors in addition to the prognostic factors of the individual teeth and dentition as a
whole (see Chaps. 1 and 4). There are basically three options:

* Accept position of teeth
* Orthodontic repositioning
* Extraction and replacement

10.3.1 Accept Position of Teeth

The position of the drifted teeth may be acceptable to the patient, particularly if the
situation is unlikely to deteriorate further. Further drifting may be reduced with suc-
cessful treatment of the periodontitis and attention to occlusal factors:

» Selective grinding to eliminate occlusal interferences (particularly those associ-
ated with forward positioning of the mandible) and reduce fremitus.

* Replacement of unsatisfactory restorations that have created interferences.

* Provision of a posterior occlusion if possible and acceptable to the patient.

* Provision of an occlusal guard to dissipate parafunctional forces.

In some cases, improvement of the tooth position can occur with this treatment.
If the factors operating on the teeth are large, then it is impossible to give the patient
firm reassurance that the situation is stable. Many patients faced with the other
options are prepared to accept the situation if the aesthetics are not too compro-
mised. Where the spaces are not excessive, aesthetic improvements can be made
using composite bonding without making the teeth look abnormally wide. A fixed
wire retainer can also be used to try to prevent further labial drifting.

10.3.2 Orthodontic Repositioning

This is the most demanding of the treatment options and should not be entered into
lightly. There are basic guiding rules:

* The periodontal condition must be treated initially.

e Periodontal inflammation must be controlled during active tooth movement.

e The orthodontic forces have to be carefully controlled.

e In most cases, the orthodontic result will not be stable without permanent
splinting.

Orthodontic tooth movement in untreated periodontitis is likely to result in fur-
ther loss of attachment and in severe cases abscess formation and rapid destruction.
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The minimum periodontal treatment is thorough root surface debridement and
establishment of a high standard of supragingival plaque control by the patient. The
provision of an orthodontic appliance may compromise oral hygiene and extra
effort is required by the patient. If the orthodontic treatment is likely to be pro-
longed, then further and repeated subgingival instrumentation and increased main-
tenance support will be required during this phase. It is important that the periodontal
condition is monitored closely. If there is any indication of an increase in attachment
loss or pocketing, then the orthodontic treatment will need to be paused whilst the
periodontal condition is brought back under control.

In cases where periodontal surgery is required, this can often be delayed until
after the orthodontics has been completed. This has the advantage of re-establishing
a dentogingival junction around the teeth in their corrected position, and subsequent
maturation of the supracrestal collagen fibre arrangement may enhance stability.

Whilst some simple cases can be managed with removable appliances, many will
require fixed appliances and the services of a specialist orthodontist. In the latter
case, it is helpful if the orthodontist has had experience of moving teeth with com-
promised support. It is particularly important to avoid overloading and complica-
tions such as root resorption.

Orthodontic stability can be an issue, and particularly when repositioning drifted,
periodontally involved teeth. Some form of retention will be needed. Maryland-type
retainers have been used to hold the new position of the teeth but can be difficult to
manage if a tooth de-cements from its retainer. A simple passive wire and composite
fixed retainer placed along the palatal aspect of the anterior sextant may be easier to
maintain. Care should be taken to ensure that it does not interfere with the occlu-
sion, or the patient’s ability to clean interproximally.

Successful, predictable long-term retention may need an extensive restoration. In
some cases, this is only achievable with conventional full-coverage restorations.
Under these circumstances, due consideration needs to be given to extracting all or
some of the drifted teeth in the first place. This may eliminate the need for orthodon-
tics. Treatment of a patient involving orthodontics, periodontics and splinting is
shown in Fig. 10.2.

10.4 Pre-restorative Periodontal Procedures

In addition to the establishment of periodontal health, periodontal surgical tech-
niques can be usefully applied in the following areas:

e Crown lengthening
¢ Ridge augmentation
* Gingival augmentation

Crown lengthening and ridge augmentation are covered in this chapter and gin-
gival augmentation is dealt with in Chap. 9.
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Fig.10.2 (a) Drifted upper incisors with moderate periodontitis. (b) Following non-surgical peri-
odontal treatment and orthodontic repositioning. (¢) Following periodontal surgery to eliminate
residual pockets and splinting to maintain the result

10.4.1 Crown Lengthening

The periodontal surgical techniques described in Chap. 7 can be usefully mod-
ified to:

* Increase the clinical crown height to give adequate retention for crowns.

* Expose enough clinical crown to allow a restorative ferrule to be achieved.
* Expose subgingival restoration margins/secondary caries/fractures.

* Improve the aesthetics where there is an excessive gingival display.

Crown lengthening surgery will involve removing varying amounts of bone and
overlying soft tissue to expose more clinical crown. A zone of attached, keratinised
gingiva should be present around the tooth postoperatively as this tends to be easier
to maintain. The surgical approach will therefore depend on the amount and type of
tissue present, as well as the presence or absence of periodontal pocketing, which
can be eliminated as part of the crown exposure. As clinical attachment is being
removed apically, pre-operative periapical radiographs are necessary to assess the
length of the roots and the extent of any subgingival caries or fracture line. Other
conditions also need to be excluded such as root fractures or resorption.

Figure 10.3 shows a case of crown lengthening for severe tooth surface loss with
an attrition/erosion aetiology. In cases like this, full-coverage restorations may be
considered, but the available clinical crown does not provide sufficient retention.
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Fig. 10.3 (a) Short clinical crowns due to severe attrition/erosion and a wide zone of attached
gingiva. (b) Diagram of the dentogingival junction showing approximate dimensions of the gingi-
val attachment apparatus; s gingival sulcus (0.5-1 mm), je junctional epithelium (1-1.5 mm), CT
connective tissue attachment (2 mm). (¢) An inverse bevel incision is used to resect some of the
gingival tissue and the flap reflected to expose the bone margin. (d) Removal of the bone crest to
re-establish biological width. (e) Periodontal hand chisels. (f) Interdental bone file. (g) Flap sutured
showing increase in crown height. (h) Healed result showing increase in clinical crown height
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The relatively slow loss of clinical crown is often accompanied by a compensatory
overeruption of the teeth, leading to an increase in width of the keratinised/attached
gingiva, but with an underlying coronal movement of alveolar bone, maintaining the
pre-existing ‘biologic width’ or supracrestal attachment (Fig. 10.3b). The surgery is
aimed at re-creating this essential relationship of bone crest, supracrestal connective
tissue attachment and epithelial attachment at a more apical position. Where there is
an excess of attached keratinised gingiva, this can be removed by excision outlined
by the initial surgical incisions. The alveolar bone then has to be removed to a posi-
tion 3—4 mm below where the new gingival margin will be and extended interden-
tally where the aesthetic consequence is to be accepted. This will allow for the
reformation of a connective tissue attachment, junctional epithelium and gingival
sulcus. The tissue needs to be handled delicately with minimal trauma. Thick bone
can be thinned with water cooled burs or piezo unit, then the thinned bone adjacent
to the root surface removed using sharp hand chisels. Interdental bone removal can
be challenging, and purpose designed files can be used (Fig. 10.3f).

The flap is then sutured to cover the alveolar bone and should sit in the new
desired position. If not, the use of a periodontal dressing can help to maintain the
flap position and crown lengthening during the initial healing phase. Where there is
not an adequate width of attached tissue, intracrevicular incisions should be used to
try to keep all the keratinised tissue that there is. Relieving incision that extend
beyond the mucogingival junction will need to be added to allow the tissues to be
apically repositioned to allow crown exposure. Crown lengthening the palatal
aspects of maxillary teeth must rely entirely on soft and hard tissue resection, as
apical repositioning is not possible.

Figure 10.4 shows an aesthetic crown lengthening case that involves raising full
thickness periosteal flaps with bone removal and osseous recontouring prior to hav-
ing porcelain veneers. There is a thick tissue phenotype and any soft tissue resection
is liable to encroach on the supracrestal attachment, meaning that soft tissue
regrowth/rebound is likely. Surgery to re-establish the biologic width in a more api-
cal position is required for a predictable and stable result. As is evident, the surgery
is invasive and not to be taken lightly. It is important that the planning is thorough,
and it is often helpful to get a diagnostic wax-up to define the expected position of
the incisal edges and the length of the teeth. A surgical stent can then be made that
helps to ensure the correct amount of soft tissue removal and that symmetry is main-
tained. Periapical radiographs should also be taken to ensure that there is no under-
lying pathology, but also to see the root length, and width of the roots that are to be
exposed as this will affect the gingival width and emergence for any planned
restorations.

The stent should be used to mark the highest point of the gingival margin, but not
used to trace around as this leads to excessive tissue being removed. The tissue is
then excised to try to mimic the desired outline. This is then extended to a full thick-
ness mucoperiosteal flap to expose the labial supporting bone. Damage to the inter-
proximal tissue should be minimised to avoid loss of the interdental papilla.
Osteoplasty using water cooled burs and periosteal chisels is then performed. The
aim is to recreate the biologic relationship of bone and supracrestal attachment in a
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Fig. 10.4 (a) Short clinical crowns with a thick tissue type contributing to an excessive gingival
display. (b) A surgical stent has been made from a diagnostic wax-up to tell the surgeon the amount
of soft tissue resection that is required (¢). (d) Raising the mucoperiosteal flap does reveal the
extent of excessive bone. This needs to be removed to 3—4 mm apical to the new gingival margin
position (e) to allow room for the formation of a new supracrestal attachment. (f) The bone then
needs to be thinned to allow the soft tissues to be replaced in a natural way (g). (h) Healing at
6 months, after anterior restorations have been completed
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more apical position. Bone is removed to place it 3 mm below the new gingival
margin, and the stent may help as a guide. This is likely to create an abnormally
thick alveolar bone margin, and this has to be thinned and blended in so that the soft
tissues cover the bone in a more natural way. The labial flap can then be sutured
back with interrupted sutures interdentally. The change in crown length is apparent
immediately after surgery, and superficial healing will occur in a matter of weeks.
Subtle changes, such as some rebound or further recession can occur, and definitive
restorations should be deferred until 3—4 months after the surgery.

In functional crown lengthening cases, the tooth should be restored before any
gains in clinical crown height are lost due to soft tissue regrowth. Enough time
should be allowed for postoperative healing so that the marginal tissues do not bleed
and interfere with the impression taking, but before tissue rebound can occur. This
may be in the region of 2—4 weeks depending on how traumatic the surgery was.
Functional crown lengthening is illustrated in Fig. 10.5 to allow predictable restora-
tion of posterior teeth with severe loss of clinical height.

10.4.2 Ridge Augmentation
Pontic areas can be treated by grafting with various synthetic materials or using soft

tissue grafts, bone grafts and guided bone regeneration. These principles are illus-
trated in Fig. 10.6.

10.5 Replacement of Missing Teeth Using Dental Implants

Osseointegrated implants are a useful addition in the treatment planning and man-
agement of patients who have lost teeth or require extraction of teeth because of
periodontitis. There are a number of important areas to consider:

* Biological comparison of teeth and implants.
e Inflammatory conditions around teeth and implants.
e Management of advanced periodontitis patients with implants.

10.5.1 Biological Comparison of Teeth and Implants

There are a number of fundamental factors to consider when comparing the biologi-
cal and physical aspects of teeth and implants, which are summarised in Table 10.1.

The gingival cuff around an implant abutment may be very well adapted, but it
lacks the tissue architecture of the normal dentogingival junction. A hemidesmo-
somal connection can form between the peri-implant epithelium and the implant/
abutment surface above the bone in a similar fashion to the connection between the
junctional epithelium and tooth surface. The equivalent of an underlying connection
of inserting horizontal collagen fibres into the root surface is absent.
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Fig. 10.5 Functional crown lengthening. (a and b) Pre-operative showing lack of clinical crown
height. Note also the thick tissue type, meaning that bone removal will be needed, and wide band
of attached keratinised tissue, allowing for soft tissue resection. (¢ and d) Show before and after
ostectomy (removal of supporting bone) and osteoplasty (reshaping of the bone). (e and f)
Immediate postoperative result showing good soft tissue coverage and significant increase in clini-
cal crown height. (g and h) Healing at 2 months, ready for restoration
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Fig. 10.6 (a) Patient with an anterior maxillary bridge that requires replacement. The edentulous
ridge is thin and there is a space between the central incisor pontics where there is a lack of soft
tissue. (b) The pontic area after flaps have been raised to show the thin bone ridge. (¢) A double-
layered connective tissue graft has been placed to build out the soft tissue profile. (d) The thickness
of the grafts shown from an occlusal view. (e) The patient following provision of a new bridge to
show the enhanced soft tissue contour and improvement in aesthetics

The tooth is superbly adapted to differing functional demands because of the
periodontal ligament. Excessive occlusal forces applied to the crown of a natural
tooth will result in widening of the periodontal ligament and an increased mobility.
Under these circumstances, the tooth is better adapted to cope with the increased
forces. By contrast, the osseointegrated implant is rigid within the bone, exhibiting
no functional mobility. Excessive forces on an implant could result in either mate-
rial fracture (of the superstructure, retaining screws, abutment screws or the implant
itself) or loss of bone contact to the implant surface. This could present as a total
loss of integration, with loosening of the implant, or loss of marginal bone. Marginal
bone loss is, however, more commonly due to peri-implantitis, which is dealt with
in the next section. Moreover, osseointegrated implants should not be used for tooth
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Table 10.1 Healthy teeth versus healthy osseointegrated implants

Healthy teeth Healthy implants
Gingival sulcus  Shallow in health (1-3 mm)  Shallow but dependent upon soft tissue
thickness, abutment length and position of
restoration margin
Junctional On enamel On surface of implant or abutment
epithelium
Gingival fibres ~ Complex array inserted into  Parallel fibres with no insertion
cementum coronal to bone

crest
Crest of bone 1-2 mm apical to the Variable according to design, e.g. at top of
cement—enamel junction implant or first thread of implant, at

transition of smooth abutment and rougher
implant surface
Connective Well-organised collagen Osseointegration—bone growing in intimate
tissue attachment fibres inserted as Sharpey’s contact with implant surface layer (titanium
fibres into alveolar bone and  oxide, bone proteoglycan, collagen)

cementum
Physical Physiological mobility due to Rigid connection to bone—immobile as
characteristics viscoelastic properties of the ~ with ankylosis

periodontal ligament
Adaptive Width of ligament can alter to No adaptive capacity to allow mobility
characteristics allow more mobility with Orthodontic movement impossible

increased forces

replacement in the growing child/adolescent as this will result in relative submer-
gence of the implant unit in comparison with the continued jaw growth and relative
eruption of the adjacent natural teeth. Placement should be deferred until after facial
growth is complete in the early twenties.

10.5.2 Inflammatory Conditions Around Teeth and Implants

Inflammation around the soft tissue of implants, the peri-implant mucosa, without
loss of bone is called peri-implant mucositis (Fig. 10.7). It is the equivalent of gin-
givitis around teeth and is associated with redness and bleeding on probing. It is
caused by accumulation of plaque and is managed in the same way as gingivitis. It
is important to prevent and control because it may be a precursor to the inflamma-
tory lesion that is associated with bone loss, peri-implantitis (Fig. 10.8). This is the
equivalent of periodontitis and is diagnosed when there are inflammatory changes
of the peri-implant soft tissue and radiographic evidence of bone loss (Fig. 10.9).
Bleeding on probing and increased probing depths are present.

The presence of periodontitis affecting remaining teeth or an individual’s prior
susceptibility to periodontitis may have an important bearing on their risk of devel-
oping peri-implantitis. There is strong evidence that patients with a history of
chronic periodontal disease, as well as poor oral hygiene and a lack of regular main-
tenance, are at greater risk of developing peri-implantitis. Dentate individuals,
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Fig. 10.7 Inflammation of
the soft tissues at the
implant restoration at the
upper right central incisor.
There is no bone loss and a
diagnosis of peri-implant
mucositis is made

Fig. 10.8 (a) Localised peri-implant inflammation associated with peri-implant bone loss, dem-
onstrated here during surgical intervention (b)

Fig. 10.9 Radiograph of
two implants where there
has been extensive loss of
bone. This confirms a
diagnosis of peri-
implantitis, where
clinically there were deep
pockets and bleeding/
exudate
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particularly those with periodontal pockets, will harbour a complex microflora,
which is dependent upon an anaerobic environment and nutrient supply from the
host tissues. It is likely that bacteria implicated in periodontitis, such as
Porphyromonas gingivalis, are also major pathogens in destructive inflammatory
lesions around implants. There is therefore a real possibility of colonisation or
infection of the implant surfaces from pre-existing periodontopathic bacteria.

The destruction of the supporting tissues of teeth and implants have considerable
similarities, but there are important differences due to the nature of those tissues.
This is particularly noticeable with the patterns of tissue destruction observed. Peri-
implantitis most commonly affects the entire circumference of the implant, result-
ing in a ‘trough’ of bone loss filled with inflammatory tissue that extends right up to
the bone surface (Fig. 10.10).

By contrast, periodontitis-affected teeth have a more irregular loss of supporting
tissues, often confined to proximal surfaces and resulting in complex infrabony
defects. In addition and for the most part, the periodontal tissues are capable of
‘walling off” the inflammatory lesion from the alveolar bone and periodontal liga-
ment with a zone of uninflamed fibrous tissue, a feature which is not seen in peri-
implantitis. It would seem probable that destructive inflammatory lesions affecting
both teeth and implants have stages in which the disease process is more rapid (burst
phenomenon) followed by periods of relative quiescence.

The diagnosis and recognition of peri-implantitis would appear to be increas-
ingly common and may be difficult to manage using existing periodontal non-
surgical and surgical techniques (as described in the Chap. 6 on the management of
gingivitis and Chap. 7 on periodontitis). It is important, therefore, that all patients

Fig. 10.10 Extensive
peri-implant bone loss due
to peri-implantitis exposed
surgically for treatment
including implant surface
debridement and apical
positioning of the soft
tissues
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treated with implants are managed in such a way as to avoid this complication. This
should be considered at all stages in the treatment process:

* Initial diagnosis and treatment planning.

e Preparatory treatment, including extractions, non-surgical and surgical periodon-
tal treatment.

e The osseointegration period and any transitional stage.

¢ Maintenance of the implant-supported prosthesis.

10.5.3 Management of the Patient with Advanced Periodontitis

The previous chapters in this book have described the appropriate management of
chronic periodontitis. Early, moderate and even severe disease can be treated by
conventional means. Whilst implant dentistry has become commonplace and has
revolutionised our ability to provide fixed replacement teeth for people, it is not
without issue, and managing those problems can be difficult or even impossible.
Many periodontal patients may go on to suffer inflammatory destruction around
their implants, which is far harder to manage than periodontitis. It is therefore
important, moral even, to attempt to save a patient’s own teeth rather than remove
treatable teeth with the intention of replacing them with dental implants. If dental
implants are considered to have a finite average lifespan, deferring their use is likely
to keep the patient with fixed teeth to a more advanced age.

Treatment of the teeth with periodontitis allows an assessment of patient compli-
ance with oral hygiene procedures, their acceptance of treatment interventions and
the tissue response. It also allows a better judgement of the teeth with a questionable
prognosis as the response to initial therapy can be seen. This should better inform
the clinician and patient about treatment strategies for replacement of teeth that are
missing or need to be replaced. These advantages are lost in cases where the teeth
are ‘exchanged for implants’ in rapid treatment protocols. The following case illus-
trates periodontal and implant management of a patient with severe periodontitis
where many of the remaining upper teeth have a poor or hopeless prognosis.

10.6 Case Report

A case is presented that outlines the management of severe/advanced chronic peri-
odontitis in what could be considered a failing dentition. There are many options for
the patient, from the provision of a transitional denture that allows individual addi-
tion of the teeth as they fail, to a full clearance with immediate implant placement,
the so-called ‘teeth-in-a-day’. Treating and retaining the patient’s own teeth where
possible has advantages that we have previously alluded to and should be the first
consideration for the planning.

The patient presented as a 68-year-old female, non-smoker with no relevant
medical history.
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Fig. 10.11 (a) An anterior view of the patient with the lips at rest showing spacing and drifting of
the incisors. (b) Intraoral view of the remaining dentition confirming extensive recession, inflam-
mation and spacing mainly affecting the maxillary dentition

Complains of: The patient hated the appearance of her teeth. The teeth were also
very loose and that interfered with her ability to eat.

On Examination: No extra oral abnormalities and the intraoral tissues were
healthy. The upper anterior teeth had drifted labially creating spacing (Fig. 10.11)
and lip trapping.

Intraoral examination revealed:

e The intraoral soft tissues were healthy, there was a sinus draining buccally
between the upper right lateral incisor and canine.

e A poor standard of oral hygiene in the upper jaw, less plaque was seen in the
lower jaw.

e Generalised marginal inflammation in the upper jaw, with less noted in the lower.
The overall bleeding score was 35%.

e Suppuration was noted on the upper right central incisor.

* Most of the posterior teeth were missing.

e Grade 2 mobility was recorded on the upper right and left lateral incisors and
upper left canine; Grade 3 on the upper right and left central incisors and upper
right canine.

e The periodontal pocket chart and recession are shown in Fig. 10.12.

Radiographic Examination: full mouth periapical radiographs were taken
(Fig. 10.13). These showed:

¢ Severe bone loss (mid third of the root) associated with UR2, UL236, LL1234
and LR1.

e Very severe bone loss (apical third of root) associated with UR13 and ULI.

* The bone loss was approaching the apex of the upper right canine.

* The bone loss was generally horizontal in nature, with vertical defects present on
LL3 and LR4.



188 P. Baker et al.

2 3 1 2 - 4 5 L] B

Recession 43 1 3 3332111
Depth nysES53678n6583235112

Calcuius
A
|
| . I t a n =
\ 1
L)

Furcation
Reassion 41 1111462
Depth nH 5567 uuuns

]
/

Z
2 4

2

™=

e
~ W
e
W
[N
e
B -
w
(e
(]
o

457322222222(22233456543)
1 1 111211 1 11 222

8 7 & 5

Fig. 10.12 An anatomical chart showing the extent of recession and probing depths

Diagnosis: A diagnosis of Severe (Advanced) Generalised Periodontitis would
agree with the clinical and radiographic findings (Generalised Periodontitis Stage
IV, Grade C Currently Unstable using the 2017 Classification):

At this stage, full treatment planning is required. In patients with moderate to
severe periodontitis where some tooth loss is inevitable there are always a number
of alternative treatment plans. These should include retaining and treating teeth with
a good prognosis but may also include an initial phase of treatment to see how those
teeth with a less favourable prognosis respond before definitive decisions can be
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Table 10.2 Designated UR3: poor ULL: poor
prognosis of individual teeth UR2: questionable UL2: questionable
URI: hopeless UL3: questionable
ULG6: questionable

Fig. 10.13 A series of
intraoral radiographs
showing moderate to
severe bone loss

LR4: poor LL1: questionable
LR3: good LL2: questionable
LR2: good LL3: questionable

LR1: questionable LL4: questionable

made. The reader is encouraged to give consideration as to how they would manage
this case with the information provided and to formulate their own treatment plan
before continuing to read how the case was managed.

10.6.1 Prognosis

Tooth-by-tooth: When planning complex cases, a tooth-by-tooth prognosis can be
a good place to start. It will help the clinician understand which teeth will need to
be extracted, and also help decide which teeth can be relied on for important roles,
such as abutment teeth. There are many ways of approaching this, but we have des-
ignated each tooth a prognosis from the choices good, fair, questionable, poor and
hopeless (Table 10.2).

General factors: Factors influencing the overall prognosis include
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¢ There are no medical factors, she is a non-smoker.

* She is very susceptible to periodontal disease.

e A significant number of teeth still have good remaining bone support, and as
single-rooted anterior teeth, have potential to respond well to periodontal
treatment.

e The oral hygiene is mixed, and whilst there is mature plaque around some of the
worst-affected teeth, other teeth are being kept clean. This suggests the potential
to achieve a good level of oral hygiene given the right support.

10.6.2 Possible Treatment Approaches
These could include:

e Removal of UR1, UR3, ULI and provision of a partial denture, possibly includ-
ing a lower partial denture to increase chewing function. This might be consid-
ered a transitional denture, with allowance for adding further teeth should
they fail.

» Upper clearance and complete upper denture, lower partial denture as outlined above.

e The provision of fixed teeth with a plan involving dental implants.

Following discussions with the patient, the following plan was accepted:

1. Initial non-surgical periodontal therapy. This should improve the periodontal sta-
tus of the favourable teeth, but also allows the assessment of the patient’s com-
pliance and the response of some of the more questionable teeth to treatment. A
good response may lead to an improvement in the prognosis judgement.

2. Removal of the hopeless teeth UR1, UR3 and UL1 and provision of an immedi-
ate partial denture to improve appearance and function (Fig. 10.14).

Fig. 10.14 Patient
following non-surgical
periodontal therapy and
extraction of the hopeless
teeth and replacement with
an immediate upper partial
denture
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3. Reassessment of the periodontal response and consideration of further treatment.
If the patient found the partial denture satisfactory, then this could be considered
a suitable end-point and the patient put into periodontal maintenance.

Following discussion with the patient, it was agreed to proceed with dental
implants to provide a fixed solution based on a shortened dental arch (Fig. 10.15)

Fig. 10.15 Completed treatment (a) right posterior segment (b) anterior view of the implant-
supported maxillary bridge replacing three incisor units (c¢) left posterior segment. (d) Intraoral
radiographs of the maxillary arch showing location of implants



192 P. Baker et al.

4. Placement of dental implants in sites UR1, UR3, UR4, UL1, UL4 and ULS5.

5. Following integration, restoration with a combination of splinted crowns and
bridgework on the implants.

6. Ongoing periodontal maintenance and support.

In this case, advanced periodontal disease was treated with a combination of
extraction of the worse affected teeth and non-surgical therapy elsewhere.
Periodontal surgery was not required.
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Diagnosis and Management 1 1
of Acute Conditions

Richard Palmer and Peter Floyd

In comparison with chronic inflammatory periodontal disease, acute inflammatory
conditions of the periodontium are relatively infrequent but symptoms including
pain cause patients to seek help. The most common presenting condition is the peri-
odontal abscess, but other conditions include traumatic lesions, necrotising gingivi-
tis/periodontitis and acute herpetic gingivostomatitis. They display some or all of
the classical signs of acute inflammation: swelling, erythema and pain.

11.1 Periodontal Abscess
11.1.1 Diagnosis

Acute inflammation with the accumulation of pus within a periodontal pocket and
adjacent tissue produces a tender or painful swelling that tends to be relatively
superficial (Fig. 11.1). It is important to exclude the possibility of the abscess being
due to an endodontic cause. There are a number of factors which help to differenti-
ate the periodontal abscess but several features may be present in both periodontal
and periapical abscesses and therefore do little to help in the differential diagnosis
(Table 11.1).

Evaluation of the pattern of radiographic bone loss may be helpful. Typical mar-
ginal horizontal and vertical bone loss are consistent with a periodontal cause but an
endodontic lesion from a lateral canal may produce a similar pattern. Similarly,
bone loss within a molar furcation could be due to either cause. An apical
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Fig. 11.1 (a) A large, superficially located buccal swelling containing abundant pus. Deep pock-
ets are present between the molar teeth, which are vital to pulp testing. Diagnosis: acute lateral
periodontal abscess. (b) Resolution of the swelling following drainage and thorough cleaning of
the root surfaces

Table 11.1 Factors involved Factors that help to differentiate the periodontal abscess
in periodontal and periapical * The tooth usually responds to vitality tests
abscesses » There is associated pocketing on the affected tooth

and on other teeth.
* In some cases, multiple periodontal abscesses occur.
* Associated facial swelling does not normally occur.
e Pain is usually less than that encountered with a
periapical abscess.
Features that may be present in both periodontal and
periapical abscesses
e Tenderness to percussion (may be more severe in
periapical abscess)
e Increased mobility
e Lymphadenopathy
* Bone loss

radiolucency may not be apparent in the early stages of an acute periapical abscess
and in cases where the root apex is superficially located in relation to the labial
cortical plate.

11.1.2 Aetiology

The aetiology of the acute periodontal abscess is multifactorial. Occasionally, sub-
gingival impaction of a foreign object or a fragment of calculus during scaling can
be held responsible. It is often suggested that blockage of the drainage of a pocket
may lead to the accumulation of pus. This may occur following resolution of mar-
ginal inflammation produced by oral hygiene and superficial scaling but with failure
to deal with more deep-seated inflammation. In patients where there are multiple
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periodontal abscesses it is more likely that this represents an acute imbalance
between the host defences and the virulence of the subgingival microflora.

The host defence may be compromised, for example, due to an associated viral
illness or possibly fatigue and stress. A classic example is the impaired defence in
patients with poorly controlled diabetes, and the possibility of an undiagnosed con-
dition such as this should be considered in patients with recurrent/multiple abscesses.
On the other hand, there may be an imbalance in the microflora caused by over-
growth of a more virulent bacterial species.

Microbial shifts may occur within the complex microbial interactions in subgin-
gival plaque, or consequent to alterations in the host, such as hormonal changes or
the taking of antibiotics for an unrelated condition. Microbiological investigations
of periodontal abscesses show mixed bacterial infections with a wide variety of
organisms, including the commonly encountered periodontal pathogens.

11.1.3 Management

The acute inflammation and release of powerful enzymes from the leukocytes in pus
may lead to rapid destruction of alveolar bone and periodontal attachment. This
may represent the most destructive form of a ‘burst’ or exacerbation of the underly-
ing chronic inflammatory lesion. If left untreated, the abscess will spontaneously
discharge through the pocket or directly through the overlying tissue. The lesion
will return to a more chronic state but future exacerbations are likely. Simple treat-
ment with antibiotics alone is not appropriate as it will not affect the large mass of
adherent subgingival plaque within the pocket.

The age-old maxim of draining the pus is the most logical and effective treat-
ment, together with attempts to remove the cause. This is most readily accomplished
by using a periodontal curette via the pocket entrance to drain the pus and remove
subgingival plaque and calculus from the root surface. For the majority of patients,
this is a painful procedure and requires local anaesthesia that can be given periph-
eral to the swelling or as a regional block. Use of an ultrasonic scaler will also help
and provide good irrigation of the pocket. Some clinicians may also wish to irrigate
the pocket with an antimicrobial such as chlorhexidine or a locally applied antibi-
otic. Adjunctive systemic antibiotics should be reserved for more severe cases, such
as multiple abscesses and the presence of lymphadenopathy or pyrexia. The simple
mechanical treatment should produce a rapid resolution of the condition (see
Fig. 11.1b), resulting in shrinkage of the swelling and marginal tissue and preven-
tion of further destruction of the periodontal attachment and bone. In cases where
the tooth is considered untreatable, and particularly where there have been recurrent
abscesses, extraction should be considered.

Following resolution of the acute phase the situation should be reassessed to
determine whether the tooth requires further treatment such as root surface debride-
ment, periodontal surgery or extraction.
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11.2 Endodontic-Periodontal Lesions:‘Endo-Perio’ or
‘Perio-Endo’ Lesions

This is quite a complex subject but can be readily dealt with by basic principles. In
most cases, periodontal and endodontic lesions are quite separate. For a tooth to
have a combined lesion the pulp should be non-vital and a communication should
exist between a periodontal pocket and the pulp. Potential communications exist at
the apex and via lateral canals in furcation areas and the apical regions of the roots
(Fig. 11.2). There are many complex classifications of these lesions but, simply,
endo—perio lesions arise when:

* A periodontal pocket extends to involve the apex or lateral canal, and this causes
loss of pulp vitality. This is termed ‘primary periodontal’ (Perio-Endo).

* A non-vital pulp causes an acute abscess that drains via the periodontal ligament.
This initially forms a ‘pseudo pocket’” which may be relatively narrow and then
assumes the clinical characteristics of a periodontal pocket. This is termed “pri-
mary endodontic’ (Endo-Perio).

* Both a periodontal pocket and endodontic lesion coexist and progress to com-
municate with each other. This is termed ‘true combined’.

Fig. 11.2 (a) Pus exuding from a deep pocket on the mesial aspect of a lower canine. A gutta-
percha point has been placed in the pocket to help clarify the extent of the lesion on radiographic
examination. (b) Radiograph of the same tooth showing the gutta-percha point extending close to
the apex. In this particular case, the tooth responded to vitality testing and therefore there was not
a combined periodontal/endodontic lesion
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Table 11.2 Key points in the diagnosis and management of combined periodontal/endodon-
tic lesions

1. Evaluate general periodontal condition and restorative status of involved tooth

2. Carefully probe entire circumference of tooth and examine furcations

3. Vitality test, preferably with both thermal and electric pulp testing

4. Take long-cone parallel radiograph (with gutta-percha point placed in pocket to help verify a
communication)

5. Treat acute lesion: drain pus through pocket and/or root canal

6. Review: repeat examination and consider treatment alternatives:
(a) Extraction
(b) Root canal treatment followed by periodontal treatment

In primary periodontal lesions where the pocket has reached the apex of the
tooth, the disease is very advanced and the tooth is often untreatable. Extraction of
the tooth (or affected molar root) is indicated. Successful treatment of the primary
endodontic lesion depends very much on how long the situation has existed. If the
condition is diagnosed early, and root canal therapy instituted, the lesion may heal
very rapidly. In this case, there has been little chance of secondary plaque contami-
nation of the affected root surface and conditions identical to a true pocket.
Conversely, a long-standing lesion will develop the features of chronic periodontitis
and treatment will depend upon successful root canal treatment and periodontal root
surface debridement. This type of lesion is much more difficult to diagnose and treat
predictably. This is very similar to the case of the true combined lesion because it is
not possible to determine to what extent each of the combined aetiologies has con-
tributed to the lesion. In these cases, it is recommended that the root canal treatment
is carried out first, followed by periodontal treatment to cope with the residual
pocket (Table 11.2). All combined periodontal/endodontic cases are notoriously dif-
ficult to manage and successful treatment is unpredictable.

Successful management is dependent on correct diagnosis. This is further exem-
plified by the need to exclude a vertical tooth or root fracture, which may closely
resemble a periodontal/endodontic lesion but generally has a hopeless outlook.

11.3 Necrotising Periodontal Diseases

Earlier classifications often described this condition as acute necrotising ulcerative
gingivitis (ANUG). In the 1999 classification, the prefix ‘acute’ was dropped and
the conditions divided into necrotising ulcerative gingivitis (NUG) or necrotising
ulcerative periodontitis (NUP) because it was recognised that the condition often
resulted in attachment loss and occasionally severe destruction. In rare severe infec-
tions where the associated oral mucosae is involved, the term Necrotising stomatitis
is used. Patients normally seek help because of pain, which is constant and some-
times severe, and because of increased gingival bleeding and halitosis. The inci-
dence of these conditions has declined over the last three decades but they were
reported more frequently in subjects who were HIV positive before effective treat-
ment and control of HIV was established.
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11.3.1 Diagnosis

The affected gingivae are bright red and there is ulceration and necrosis of the gin-
gival margin, particularly affecting the interdental papillae (Fig. 11.3). The ulcer-
ated areas are usually covered with a yellow/grey slough and are very tender to
probe. Bleeding is readily elicited. There is often an associated lymphadenopathy
but pyrexia is unusual. Classically, patients are said to complain of a metallic taste
and there is marked halitosis. In patients where the condition is severe, recurrent or
becomes chronic, there is destruction (and possibly exposure) of bone and peri-
odontal attachment (Fig. 11.4) giving the diagnosis of Necrotising Periodontitis.

Fig. 11.3 (a) Ulceration and loss of interdental papillae in the upper incisor region. The tissues
are very tender and tend to bleed spontaneously. (b) Resolution of the acute phase after a 5-day
course of metronidazole. There is abundant plaque and the patient needs to improve oral hygiene
and have thorough scaling

Fig.11.4 Repeated
attacks of necrotising
ulcerative gingivitis have
led to loss of papillae and a
difficult aesthetic problem
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11.3.2 Aetiology

Necrotising periodontal disease is probably caused by opportunistic infection of the
gingival tissue by commensal microorganisms. It has been shown that spirochaetes
invade the gingival tissue, and early studies suggested that a fusiform bacillus was
also involved. Cultural studies suggest a more mixed anaerobic infection. The rapid
resolution of the condition with the antimicrobial metronidazole supports the con-
tention that spirochaetes/anaerobes are involved. There are, however, a number of
factors which predispose an individual:

e Smoking

e Stress

e Fatigue and physical debilitation

e HIV infection

e Immune deficiency

e Pre-existing gingival inflammation and plaque retentive factors.

Smoking and stress may be linked in some individuals, and poorer standards of
oral hygiene have been noted in smokers. In some reports, practically all patients
presenting with NUG were smokers. The effect of smoking on the vasculature and
neutrophil function have been implicated in the aetiology.

11.3.3 Management

Necrotising periodontal disease responds rapidly to systemic metronidazole 200 mg
three times daily for 3—5 days (see Fig. 11.3b and 11.5b). Penicillin and its deriva-
tives provide a suitable alternative. Recurrence is possible, however, unless plaque
control is instituted as soon as possible and any plaque retentive factors are removed
by the clinician. It is therefore important to carry out a review and debridement
within 1 week of the start of the antibiotics. It is also useful to recommend an effec-
tive anti-plaque mouthwash such as 0.2% chlorhexidine in the early management
because patients find toothbrushing too painful.

In many cases, the gingiva will repair and remodel so that more advanced treat-
ment is not required (Fig. 11.5). If there has been more advanced destruction; how-
ever, it may be necessary to carry out periodontal surgery to correct persistent
gingival and periodontal deformities that compromise future maintenance. In its
simplest form, this would involve a reshaping of the gingiva using a gingivectomy
procedure (see Chap. 7).

Deep interproximal craters in the molar regions resulting from severe disease
may prove difficult to manage even using the most sophisticated regenerative pro-
cedures (see Chap. 9).
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Fig. 11.5 (a) Necrotising ulcerative gingivitis affecting the lower incisor region. (b) Following a
course of metronidazole and non-surgical periodontal care, the tissues are healthy and have remod-
elled well

11.4 Traumatic Lesions

It is not uncommon for patients to damage the gingiva with toothbrushing. This may
lead to a pattern of ulceration which generally spares the gingival margin and
appears as a linear lesion across an interdental papilla (Fig. 11.6). It is associated
with an area of erythema and sometimes small adjacent patches of keratosis. Avid
toothbrushing often results in gingival recession and cervical abrasion at associated
sites. In patients who persistently traumatise the gingiva the ulceration can be exten-
sive, of prolonged duration (chronic persistence over several months) and the diag-
nosis not easy.

If traumatic ulceration is suspected, the patient should be advised to stop all
mechanical cleaning and use chlorhexidine mouthwash for a week. Traumatic
lesions will resolve quickly providing the patient is compliant with these instructions.

Traumatic lesions may also result from thermal or chemical injuries (Fig. 11.7).

11.5 Acute Herpetic Gingivostomatitis

This condition is caused by the Herpes simplex virus and normally affects children
and young adults. The viral condition produces flu-like symptoms with pyrexia and
lymphadenopathy. It is highly contagious and is spread from the lesions or secre-
tions with an incubation period of about 7 days. In many patients, the infection is
subclinical, while others are more likely to attend their medical practitioner with the
following signs and symptoms:

e Fever

* Cervical lymphadenopathy
* Stomatitis and pharyngitis
e Oral ulceration
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Fig. 11.6 A persistent
linear ulceration of the
gingival tissue in the lower
premolar/molar region due
to repeated toothbrush
trauma. Note there is
extensive recession but the
interdental papillae are
spared

Fig. 11.7 Acute
destruction of gingiva with
exposure of marginal bone
following thermal injury
during poorly controlled
root canal treatment

e Gingivitis
e Pain

The disease tends to be more severe in adults and the oral symptoms may make
them seek the advice of their dental practitioner. The gingivae are bright red.
Ulceration, which starts as small vesicles which rapidly burst, affects the gingivae
and other oral mucous membranes (Fig. 11.8). It should be relatively easy to
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Fig. 11.8 This patient
presented with ulceration
of the gingiva, palate and
tongue. He felt unwell and
was pyrexic. Diagnosis:
primary acute herpetic
gingivostomatitis

differentiate from Necrotising Gingivitis although the two conditions have been
reported to occur at the same time.

11.5.1 Management

Treatment is normally supportive by ensuring adequate fluid intake, analgesics,
antipyretics and topical antiseptics. Antiviral drugs such as aciclovir may speed
recovery.

11.5.2 Reactivation

The primary illness leads to infection of the trigeminal ganglion. Subsequent reac-
tivation of the virus may occur. Most commonly this manifests as herpes labialis,
which is often activated by sunlight. Intraoral reactivation may occur following
trauma such as surgery or even infiltration anaesthesia. It therefore occasionally
occurs as a complication to periodontal surgery, particularly in the palate, where it
presents as a crop of small painful ulcers (Fig. 11.9).
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Fig. 11.9 There is a crop
of irregular painful ulcers
on the palate, seen here

1 week after periodontal
surgery. Diagnosis:
reactivated herpetic
ulceration

11.6 Conclusion

Previous chapters have largely concentrated on periodontitis and gingivitis, which
are chronic inflammatory diseases characterised by persistent bacterial challenge
and the histological features of chronic inflammation. Periodontal abscesses and
necrotising periodontal disease are usually superimposed acute conditions where
the resident bacteria gain an advantage over the host defences. Both conditions are
relatively easy to manage. Acute trauma may cause some confusion in diagnosis
and herpes infection is not commonly encountered by the dental surgeon, other than
as a reactivated lesion. It is important, however, to recognise and manage all these
lesions.
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12.1 Healthy Gums

It is important for patients to appreciate the appearance of normal healthy gums, as
this helps them identify health and disease in their own mouths. Some patients will
prefer to look at a photograph of gingival health (Fig. 12.1) while others may prefer
to be shown healthy gingivae in their own mouth (providing this is possible). The
features of health can be pointed out to them:

* Pink or pigmented, firm with a scalloped contour and no swelling
* Firmly attached to crown of tooth

e No bleeding on brushing or probing

* No plaque on the crowns of the teeth

12.2 Gingivitis

When describing the features of gingival disease (Table 12.1 and Fig. 12.2), the key
points and features that should be mentioned are:

e Gingivitis means ‘inflamed gums’ and can affect anyone.

* Gingivitis is caused by plaque at the tooth—gum junction.

e It may develop in a few weeks.

e It can be treated with oral hygiene and scaling.

e It needs to be treated as it may be a precursor to periodontitis.
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Fig. 12.1 (a) Healthy gums. (b) Pigmented healthy gums

Table 12.1 Features of gingivitis

Gingivitis
e Bleeding on brushing, eating or spontaneously
e Normally painless

Severe gingivitis
* Red, slightly swollen gum margin (not entire width)
e Abundant white/cream-coloured plaque adhering to tooth surface at the tooth—gum

junction

¢ Bad breath (halitosis)

Fig. 12.2 Gingivitis

12.3 Periodontitis

When describing periodontitis, the key points and features to make to patients
include:

e The inflammation has destroyed periodontal support (attachment and bone).
e At first, the teeth will be firm.

o If left untreated, it will eventually lead to tooth loss.

e X-rays reveal bone loss.
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Tal?le 12..2. Features of mild * Gums may appear almost normal
periodontitis ¢ Some teeth more affected than others
e Often painless
¢ Bleeding

Fig. 12.3 Mild periodontitis. (a) The superficial gum appears healthy but can be detached by
4-5 mm in many areas. (b) Radiographs reveal the extent of bone loss

The features of mild periodontitis are listed in Table 12.2 and shown in Fig. 12.3,
which can be used to illustrate how difficult it can be for the patient to understand
the extent of the disease by just looking at their teeth and gums in the mirror or wait-
ing for any real pain or discomfort.

12.3.1 Severe Periodontitis

When the disease process becomes severe (Fig. 12.4), the patient should be aware
of the features in Table 12.3.

12.4 Gingival Recession

Gingival recession can be a problem to treat, especially if caused by excessive
brushing. These patients often feel a strong desire to ‘keep their teeth clean’ and do
not feel happy applying less pressure or reducing the time/frequency spent. An
explanation of the problem helps, but patients usually need more than a simple
explanation to help them give up the habit of excessive brushing. Photographs such
as those in Fig. 12.5 can be helpful, as can the following recommendations:

e Do not apply too much pressure (some power brushes have pressure sensors).
* Do not spend too much time on the same area—clean all surfaces equally.

e Brush with a proper technique no more than twice daily.

e Brushing should not make the gums sore.
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Fig.12.4 Severe periodontitis. (a and b) The gums are inflamed and can be detached by 7-8 mm.
Bleeding occurs immediately on probing. The teeth are slightly loose/mobile. (¢) Radiographs
reveal the extent of the bone destruction

Table 12.3 Features of  Bleeding
severe periodontitis e Teeth may be loose (mobile)
* Possible spacing between teeth
* Often no pain other than sensitivity
¢ Gums may be receded or swollen
* Abscesses or swellings are possible
e X-rays reveal that over half of the supporting bone
has been destroyed
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Fig. 12.5 Gingival recession. (a) The mouth of a young individual with many areas of recession
caused by excessive toothbrushing. (b) One year later, following correction of toothbrushing tech-
nique and periodontal plastic surgery
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Fig.12.6 Gingival
recession resulting from
periodontitis. This type of
problem is not readily
corrected by periodontal
surgery

Figure 12.5a shows the mouth of a young individual with many areas of reces-
sion caused by excessive toothbrushing. This occurs most frequently where the pre-
existing gum is thin, especially over prominent tooth surfaces such as the canine/eye
teeth (as shown). There is some inflammation of the gum because the brushing is
incorrect, but there is no pocketing. This type of recession can be corrected by peri-
odontal plastic surgery techniques.

Figure 12.5b shows the same individual 1 year later following correction of tooth-
brushing technique and periodontal plastic surgery. This involved transplanting gingi-
val tissue from the palate to cover the root surfaces. The gum margin is now much
more even and most of the exposed root surfaces have been covered. The gums appear
healthy with no detachment and only small residual areas of exposed root.

Figure 12.6 shows a large amount of gum recession resulting from periodontitis.
The gum between the upper front teeth has shrunk to reveal the surface of the root.
There has also been loss of the underlying supporting tissues including bone. This
type of problem is not readily corrected by periodontal surgery.

12.5 Oral Hygiene and Maintenance

The key to good periodontal health is plaque control. This aspect of treatment must
be emphasised for patients in such a way that they not only understand its impor-
tance but also what they need to do in terms of basic oral hygiene.
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Table 12.4 Facts about plaque

* Plaque is the major cause of periodontal diseases

* Plaque consists almost entirely of bacteria that normally inhabit the mouth

* Plaque continually forms in all mouths and a visible film of plaque takes about 24 h to grow

* Plaque can be disclosed to make it easier to see

* Plaque bacteria do not have to rely on food intake for their growth because adequate
nutrients are present in the mouth, especially when there is inflammation of the gums

» The attachment of bacteria to the tooth surface is strong—the bacteria have to be dislodged
from the surface by brushing, flossing and other oral hygiene aids

* Plaque that is left undisturbed grows in thickness, number of bacteria and types of
bacteria—it becomes potentially more harmful with time and can grow under the gum
margin

* As plaque matures in this way some of the bacteria can produce an unpleasant odour, giving
rise to halitosis

* Some mouthwashes help to prevent plaque formation but they do not remove established
plaque and they do not penetrate under the gum margin

* Plaque hardens or mineralises to form calculus (tartar) above and beneath the gum

Some patients will want to know more about plaque and the disease process than
others, so the information provided below should be tailored to the individual
requirements and wishes of each patient.

12.5.1 Plaque (or Dental Biofilm)

Table 12.4 provides most of the basic facts about plaque that should help patients
understand what is happening and why good plaque control is part of periodon-
tal care.

12.5.2 Oral Hygiene

Patients need good, clear and relevant advice on the correct method of brushing
teeth and cleaning between them. They need to be reminded that the most critical
area to clean is the gum margin, and that the bristles of the brush should be directed
at this area and a small rotary or scrubbing action used to dislodge the plaque.

People who are susceptible to periodontal disease should be shown flossing tech-
niques and advised of the importance of cleaning between the teeth (interdental
area). The emphasis should be on results rather than prescriptive methods. People
with larger interdental spaces will probably require devices such as bottle brushes.

Patients may benefit from monitoring their oral hygiene using disclosing tablets.
The use of photographs (Fig. 12.7) beforehand may help them to know what to
know what to look for.
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Fig. 12.7 (a) This patient has inflammation of the gums and plaque growing at the tooth—gum
junction. (b) The same patient after the plaque has been dyed with a disclosing solution. The
plaque that has been present for over 24 h is stained blue

12.6 Scaling and Root Planing/Root Surface Debridement

The dentist or hygienist should explain what scaling is and why it is beneficial. Root
planing (RP) and root surface debridement (RSD) are synonymous and will usually
be regarded by the patient as prolonged or more extensive deep scaling. While some
patients benefit from a detailed explanation, others will be happy to accept this as
part of the overall treatment plan. The box below provides some guidance as to the
information that will help patients understand scaling and RP/RSD.

12.6.1 What to Expect After Treatment

For some patients, the treatment itself is less worrying than what to expect after-
wards. Some imagine they will have no after-effects and then are extremely con-
cerned if they suffer some soreness or pain. Others are very concerned they will
have a severe reaction and are extremely relieved to be told this is unlikely and that
the worst they may suffer is soreness. Patients should be advised that the gums will
usually feel a little tender and the teeth more heat and cold sensitive. Figures 12.8
and 12.9 show what is likely to happen.

12.6.2 Understanding Scaling and RP/RSD

12.6.2.1 Superficial Cleaning

This entails removal of the ‘chalky tartar’, particularly from behind the lower ante-
rior teeth, and removal of stain by polishing with rotating rubber cups or brushes.
This latter treatment is mainly for cosmetic reasons.
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Fig. 12.8 (a) Tartar growing near the gum on the lower front teeth. The gums are very inflamed
because the tartar is covered with plaque. (b) The same area 1 week after the tartar has been
removed. The patient is not cleaning perfectly, but the gums have improved in health and have
shrunk back revealing the exposed root

Fig. 12.9 (a) The inner aspect of the upper back teeth is an area commonly missed by patients.
There is abundant plaque and tartar, which extends beneath the gum margin. The gums are inflamed
and receded. (b) The same area 6 months after removal of the tartar and improvement in the
patient’s cleaning. The gums are now much pinker, firmer and do not bleed. As the gums become
healthier, they usually shrink a little, exposing the root

12.6.2.2 Deep Cleaning

This entails thorough RSD beneath the gum margin. This is a more difficult and
time-consuming procedure. Many patients may find it uncomfortable and prefer to
have local anaesthesia. Depending on how much treatment is required, several
appointments may be necessary to treat a few teeth at a time. A patient with gener-
alised moderately advanced disease could require four to six appointments of
30-45 min.

The dentist/hygienist uses basically two types of instrument:

1. Instruments designed for manual scaling.
2. Vibrating instruments—fine probes that vibrate at a high frequency (often ultra-
sonic), which are cooled with a fine spray of water.
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Fig. 12.10 (a) The gum between the upper front teeth is inflamed and swollen. (b) The same area
after scaling, root surface debridement and localised periodontal surgery. The margin of the gum is
healthy and as a result there has been slight shrinkage of the gum, exposing a small amount of
root surface

The dentist may advise using an antiseptic mouthwash immediately after this
procedure.

12.7 Periodontal Surgery

Although the word ‘surgery’ can be regarded as extremely worrying by a few
patients, most appreciate honesty if the dentist predicts that surgery will be indi-
cated at some point in the management of their condition. Often the best way of
describing it is to view surgery as an extension of scaling and RSD because the main
aim of the procedure is precisely the same—the removal of bacteria from the root
surface under the gingivae.

Surgery has the advantage of allowing direct access, inspection and cleaning of
the root surfaces. It is usually performed to treat areas of more advanced disease that
are persistent even after an initial course of non-surgical treatment (in patients who
have proved to be capable of maintaining a high standard of cleaning).

An example of the kind of comment that can be made to patients to describe
surgery in an honest and accurate way is given under Sect. 7.1. Figures 12.10, 12.11
and 12.12 illustrate the types of changes that may occur to the gingival form or
architecture following periodontal treatment that includes surgery. It is important
that patients are made aware of and understand the possible sequelae of surgical
treatment.

12.7.1 Describing Surgery to the Patient

Most surgery is performed under local anaesthesia. After the gum and teeth have
been made completely numb, an incision is made to allow the gum tissues to be
lifted away from the teeth.
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Fig. 12.11 (a) This patient has generalised severe periodontitis. The gum is very inflamed and
detached, with deep pockets and loss of about 50% of the bone supporting the teeth. (b) The same
patient following extensive treatment including periodontal surgery. The gum margin is healthy but
has receded by about 3 mm on all surfaces of the upper front teeth. The disease is now under con-
trol and the patient is able to clean the tooth—gum junction effectively

Fig. 12.12 (a) A patient with generalised severe periodontitis and many abscesses. These swell-
ings are painful and are discharging pus. (b) The same patient after extensive periodontal treat-
ment, including surgery, and routine regular maintenance care over a period of 15 years. The gums
have been kept healthy by diligent cleaning by the patient and professional care. There is little
shrinkage of the gum and the appearance is good

The deeper inflamed parts of the gum tissue are removed and the root surfaces of
the tooth are thoroughly cleaned with the same types of instruments as for scaling
and RP/RSD. Some adjustments may be made to the shape of the gum. The gums
are replaced around the teeth with stitches and sometimes with a dressing or pack.

12.7.2 Aftercare

A recommended explanation for surgical aftercare is given in Table 12.5 and may
be more appropriate in written form as well as described by the dentist, nurse or
hygienist.
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Table 12.5 Aftercare following periodontal surgery

* The level of discomfort is variable and generally only requires painkillers such as ibuprofen
or paracetamol. It is better to take these before the local anaesthesia wears off and at
prescribed intervals for the first 24 h.

e It is not advisable to brush the area for the first week; therefore, a mouthwash containing
chlorhexidine is recommended to keep the area free of plaque. The mouthwash is held in the
mouth for 1 min and repeated twice daily.

» If any bleeding is experienced, locally applied pressure with a finger or damp gauze is
usually sufficient to stop it.

» Complications such as bleeding or swelling are unusual.

* You will need to be seen within a few weeks to monitor your progress and check that your
cleaning is good. Your cleaning methods may have to be modified slightly. A number of
visits may be needed during the healing period.

* There is usually some shrinkage of the gum margin immediately following surgery and as
the tissues heal and mature. As a result, the teeth may be more sensitive for a while.

12.7.3 Long-Term Care

It has been demonstrated that long-term maintenance is the most important predic-
tor of success in periodontal care. This must be explained very carefully to patients
because there is a tendency for people to imagine that the end of a course of treat-
ment means they are ‘cured’ of the disease and there is inevitably a tendency to
relax on their oral hygiene regimen. The most important factor in maintaining gum
health is the daily removal of plaque from the tooth—gum junction by the patient.
Most patients find it necessary to see the dentist or hygienist at regular intervals.

Appendix

Line diagrams illustrating the gums in health, gingivitis and moderate and advanced
periodontitis appear on the following pages.
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Free gingival graft (FGG), 152, 153
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Fusobacterium nucleatum, 39

G
Gingival crevicular fluid, 23, 26
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clinical presentation, 209-211
treatment
aesthetic crown lengthening, 163, 165,
168, 169
aesthetics, 163-167
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