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are gingivitis and periodontitis.
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PERIODONTAL DISEASE IN CATS

Back to basics - with an
eye on the future

Rachel Perry and Cedric Tutt

Periodontal disease is a collection of diseases characterised by plaque-
induced inflammation of the periodontal tissues that together make up
the periodontium. In health, the periodontium securely maintains the
teeth in the jaws. The classifica-
tion of human periodontal dis-
eases is wide, including not only
gingival diseases, but necrotising
diseases, periodontal abscess,
and chronic as well as aggressive
forms of periodontitis.! The two
main feline periodontal diseases
that require clear understanding
are gingivitis and periodontitis.
However, juvenile forms of these conditions exist, and the practitioner
must be able to differentiate these from other inflammatory conditions in
the mouth, such as chronic gingivostomatitis.

The two main feline
periodontal diseases that

The healthy periodontium

The periodontium is comprised of cementum (covering the tooth root
surface), periodontal ligament (securely anchored in the cementum
and alveolar bone), alveolar bone (compact bone that lines the walls of
the alveoli and is seen radiographically as the lamina dura) and the
gingiva (Figures 1 and 2). The gingiva is the covering of the alveolar
bone that protects the other periodontal structures, and is separated
from the alveolar mucosa by the mucogingival junction.? The gingiva,
divided into free and attached parts, is perforated by the teeth protrud-
ing through it into the oral cavity. Surrounding each tooth is, therefore,
a collar of free gingiva. The gingiva then reflects back on itself becom-
ing sulcular epithelium and then junctional epithelium, which attaches
to the tooth itself via hemidesmosomes. Thus a potential space, the
gingival sulcus, is formed. The sulcus is bathed in gingival crevicular
fluid, which flows continuously outwards from the base of the sulcus.

Nowhere else in the body is the epithelium broached in such a manner,
and so this junctional epithelium forms the principal seal between the
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Practical relevance: Periodontal disease
is commonly encountered in feline
practice. Gingivitis, followed by
inflammation of the rest of the

periodontal tissues, can lead to chronic
oral infection, bacteraemia, pain and
ultimately tooth loss. Given adequate plaque
control and thorough, consistent dental home care,
gingivitis is a reversible and controllable condition.
Periodontitis, however, is an essentially irreversible
and progressive condition. Treatment aims to
control tissue inflammation, returning the gingiva

to clinical health and preventing destruction of the
periodontium in other parts of the mouth.

Clinical challenges: Diagnosis must be
established using a combination of oral examination
under anaesthesia and dental radiography.
Periodontitis leads to tooth attachment loss, and
given the short length of most cat teeth, probing
depths of 1 mm or more should alert the clinician
to the presence of periodontitis. The decision of
whether to extract or preserve affected teeth needs
careful consideration. In practice, as periodontitis
is often associated with type 1 tooth resorption,
extraction is often required, but the slender and
delicate nature of feline tooth roots, compounded
by the destructive nature of tooth resorption, can
frustrate extraction attempts. As highlighted in this
article, iatrogenic damage to teeth is also a real risk
if periodontal therapy procedures (including scaling
and polishing) are not performed carefully. The
challenges of providing home care in the cat are
additionally discussed.

Evidence base: The authors have drawn upon,
wherever possible, an evidence base relating strictly
to the feline patient. Where there is a lack of
published research, evidence from canine and
human studies is assessed.
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Figure 1 Periodontal tissues in clinical health. (a) Attached gingiva is denoted (A), the alveolar mucosa (M) and the mucogingival junction is indicated by the blue
arrows. There are minimal deposits on the tooth surfaces, and no bleeding was evident on periodontal probing. (b) Radiographically, the alveolar bone margin
(green arrow) is within 1 mm of the cemento-enamel junction (red arrow). The periodontal ligament (blue arrows) is visible as a radiolucent line of consistent width
surrounding the tooth roots

Figure 2 Basic tooth anatomy.
The crown of the tooth is
covered in enamel (E), and the
roots are covered in cementum
(C). Dentine (D) comprises the
majority of the hard tissue of
the tooth. Within the tooth is
the pulp (P). This is a soft tissue
composed of arteries, veins
PDL | and nerves, which enter
through the apex of the root (A)
(these are branches from the
maxillary and mandibular
artery, vein and nerves [*]),

as well as lymphatics,
fibroblasts, odontoblasts and
undifferentiated mesenchymal
cells. Within the crown the pulp
space is termed the pulp
chamber and within the root
the root canal. The periodontal
ligament (PDL) anchors the
tooth within the alvelous by

%| attaching to the cementum
and alveolar bone (AB). The
furcation (F) is where the roots
divide and, in health, this area
is filled with alveolar bone
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The gingiva comprises
the attached gingiva
(AG) (which is firmly
attached to the
underlying alveolar
bone [AB] via deep
rete pegs within the
epithelium) and the
free gingiva (FG) and
gingival margin (GM),
which are not attached
to underlying bone.
This epithelium is
firmly attached to the
tooth at the junctional
epithelium (JE). The
tooth is anchored to
the alveolar bone by
tough periodontal ligament (PDL) fibres, which insert into both the bone and
the cementum (C) covering the root. The most coronal part of the alveolar
bone is termed the alveolar margin (AM) and is readily identifiable on dental
radiographs. The oral mucosa (OM) meets the gingiva at the mucogingival
junction (MGJ), which is also readily identifiable. The oral mucosa is termed
alveolar mucosa when overlying alveolar bone, and buccal/labial mucosa
when lining the cheeks/lips. An asterisk denotes the periodontal tissues.

JE*
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Numbering system for feline teeth
The modified Triadan system for numbering teeth
within the jaws is described in an article on

applied feline oral anatomy and tooth extraction
techniques in Part 1 of this Special Issue series
on feline dentistry (November 2014, page 901).

oral environment and the underlying tissues.
The anatomy of this junction must be fully
understood in order to comprehend the patho-
genesis of periodontal disease.?

The attached gingiva is firmly adherent to
the underlying alveolar bone, while the free
gingiva is not attached to underlying bone.
The oral epithelium of the attached gingiva is
keratinised and the lamina propria beneath
contains many coarse collagen bundles firmly
attaching the gingiva to the underlying
periosteum.® (This firm attachment can make
mucogingivoperiosteal flap creation during
open extractions quite difficult if inappropri-
ate or blunt instruments are used.) The alveo-
lar mucosa, by contrast, is non-keratinised
epithelium, with a loose lamina propria con-
taining many elastic fibres. (This elasticity
enables closure of any flaps created during
extraction attempts as long as the underlying
inelastic periosteum is incised.)

The healthy gingival sulcus in the cat has a
probing depth of less than 0.5 mm (1 mm for
the canine tooth) and should not bleed when
probed. The measurement is taken from the
free gingival margin to the most apical part that
the probe reaches.

Oral examination in the cat: a systematic
approach

Periodontal probing and charting, including
how to score gingivitis, furcation exposure and

tooth mobility are described in an article on
oral examination in Part 1 of this Special Issue
series on feline dentistry (November 2014,
pages 873-886).




Plaque

Periodontal disease represents the
host’s inflammatory response to
plaque bacteria. The bacteria are part
of a biofilm, where a protective com-
munity of bacteria form, attach to a
surface (the tooth) and multiply.
Plaque is a soft deposit, and is opaque
white or grey in colour (Figures 3 and
4). Unless abundant, it is not readily

seen with the naked eye, but becomes Figure 3 Plaque is an opaque, soft deposit that
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commensal species that may be con-
sidered part of a healthy oral micro-
biome. However, some species of
bacteria are more commonly found in
disease states, the so-called perio-
dontopathogens.> One study of 32
cats found that black pigmented
Bacteroides and  Peptostreptococcus
anaerobius were more prevalent in
diseased sites.” Pasteurella multocida
was found commonly in the mouths

is adherent to teeth and other oral tissues. In this

visible when a plaque disclosing solu-  image, a probe has been swept along the gingival
tion is used. Sweeping a periodontal margin, collecting plaque. Note also the heavy

b th h th . ival calculus deposits on the maxillary third premolar
probe across the tooth at the gingiva (107), mandibular fourth premolar and first molar

margin may demonstrate p]aque (408, 409), and the missing third premolar (407)

accumulation.

Plaque deposition occurs in three phases
(see box). Plaque is initially supragingival (at
or above the gingival margin) but soon
approaches the gingival margin, before
becoming subgingival (within the sulcus).

Over 700 species of bacteria have been
implicated in human periodontal disease, but
much less is known about the composition of
feline plaque.>® The oral cavity contains many

Figure 4 Abundant plaque is visible

on this tooth (green arrows) and calculus
is developing as a result (blue arrow).
Gingival recession and alveolar bone loss
have exposed the root surface;
cementum is rougher than enamel,
predisposing to plaque attachment

]

There are three phases of plaque deposition. In the first phase, tion.* Other oral defences include a constant flow of saliva and
which occurs within hours of the teeth erupting or being cleaned,  gingival crevicular fluid, and a high turnover of sulcular and junc-
a dental pellicle is formed on the tooth surface. This glycoprotein  tional epithelial cells.!

deposit is derived from salivary components as well as gingival Teeth are the only non-shedding external part of the feline
crevicular fluid and bacterial plus host cellular debris. This pelli- body. The dental pellicle provides a prime substrate for bacterial
cle may be thought of as a ‘protective barrier’ providing lubrica-  attachment and bacteria may be found in the pellicle within hours.

The initial colonisers are mostly
Gram-positive aerobic organisms,
which possess adhesion struc-
tures such as fimbriae. This consti-
tutes the second phase of plaque
formation. Bacteria are more easily
able to attach to rough surfaces
such as fractured tooth surfaces,
calculus deposits or resorptive
lesions (Figure 5). In addition,
crowding of teeth or anatomical
abnormalities may enhance plaque
attachment and reduce natural
plaque cleansing, predisposing to

Figure 5 (a) Heavy calculus deposits on the right maxillary fourth premolar (108). (b) Upon removal of the periodontal disease (Figure 6).

calculus, marked destruction of the dental hard tissues of the crown due to tooth resorption can be
appreciated (blue arrows). This has created a rough surface, enhancing plaque accumulation and, in turn,

calculus production

In the third phase, plaque
matures, with the multiplication of
attached species and colonisation
by further species. A mature
plaque biofilm may, therefore,
contain many species of bacteria.

Figure 6 A supernumerary premolar tooth As the biofilm thickens, the oxy-
(star) in the right mandibular quadrant is gen tension reduces, thus favour-
predisposing this 9-month-old, female . q

neutered, domestic shorhair to periodontal ing the growth of Gram-negative
disease. Crowding of teeth enhances plaque anaerobic species including fila-

accumulation, and there are already t . d . d
substantial deposits of plaque and calculus mentous species, rods, coccl an

(arrow) between these teeth spirochaetes.“"”
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of cats but was not associated with periodon-
tal disease severity.” Porphyromonas gulae and
Tannerella forsythia have also been implicated
as significant periodontopathogens.® The
concept that only certain plaque is pathogenic
due to its particular bacterial composition is
known as the specific-plaque hypothesis.*

Calculus

Calculus (tartar) is a hard dental deposit
formed by the mineralisation of plaque
(Figures 4, 5 and 7). It is composed of inorgan-
ic and organic parts, and is always covered by
a layer of plaque.l® The component minerals
come both from saliva and gingival crevicular
fluid. Mineralisation may start within hours
of plaque accumulation, and the process may
be complete within 2 weeks.

Calculus is not a primary cause of periodon-
tal disease but, rather, a predisposing factor.
It provides a rough, plaque-

Figure 7 Mild calculus
deposits on the third
premolar (307) and first
molar (309) (stars). Note
the marginal gingivitis
associated with 307, which
has shown bleeding on
probing. The margin is
swollen and oedematous.
The mucogingival junction
is shown (blue arrows).

No bone loss was seen
radiographically

Figure 8 Gingivitis. The free
gingival margin (FG) is
swollen, oedematous and
inflamed. This inflammation
may extend to the attached
gingiva (AG) but does not
typically cross the

mucogingival junction (MGJ).

The level at which the
junctional epithelium is
attached to the tooth is not
altered, and there is no
destruction of bone or
periodontal ligament tissues

retentive surface, favouring the
accumulation of pathogenic plaque
bacteria. Abundant calculus may be
associated with little gingival
inflammation, and vice versa.
Therefore, a judgement on the
severity of periodontal disease
should not be made based on the
volume of calculus deposits.

Calculus may be supragingival
or subgingival. Supragingival cal-
culus is visible in the oral cavity;
subgingival calculus is found
beneath the gingival margin and,
therefore, is not immediately obvi-
ous on clinical examination. All
calculus deposits, however, must
be thoroughly removed during
treatment because of their ability
to accumulate plaque.’

The severity of periodontal disease should not be
judged based on the volume of calculus deposits.

~
= .

Figure 9 Early gingivitis. The gingival margin in the left mandibular premolars
and molar (307-309) is oedematous with marginal blood vessels prominent
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Gingivitis

Gingivitis (inflammation of the gingiva) may
occur within 2-3 weeks if plaque biofilm is
not removed (Figures 8-10)."! Periodonto-
pathogens may synthesise products that are
damaging to the host cells, in particular the
junctional epithelial cells that form the barrier
at the gingival attachment to the tooth. This
allows bacteria and their products access to the
connective tissue layer beneath the epithelium.
Initially this triggers vasodilation and an
increased blood flow to the area, with dia-
pedesis of leukocytes (especially polymor-
phonuclear neutrophils) alongside an increase
in gingival crevicular fluid flow.>'? Clinically
this may manifest as erythema, loss of the
‘knife-like’ edge to the gingival margin and
bleeding on probing. Bleeding on probing may
actually be detected before any colour changes
(see Figure 7) and thus is of great value in
detecting early gingivitis.!®

The subsequent host inflammatory response
dictates whether this condition resolves, reach-
es a state of equilibrium or evolves to a state
of chronic inflammation.! So, although specific
periodontopathogens are necessary to initiate
the disease process, it is ultimately the host’s
response to these bacteria that determines the
course of the disease. It is possible for the host
and the biofilm to exist in a symbiotic relation-
ship; if the disease never progresses to perio-
dontitis, this symbiosis is maintained.!

Figure 10 Marginal gingivitis is seen affecting 408 and 409. In 407, the

inflammation is extending onto the attached gingiva. The inflammation,
however, has not crossed the mucogingival junction



Figure 11 Periodontitis.
Attachment loss may be
demonstrated in several
ways. Here, there is gingival
recession affecting the left
maxillary third incisor (203):
the distance between the
blue arrow (gingival margin)
and green arrow (cemento-
enamel junction) is 2 mm.
In addition, the probe is
inserted into a pocket of

2 mm depth. Thus there is
overall clinical attachment
loss of 4 mm for this tooth.
A Williams 14 W periodontal
probe is being used, which
has markings at 1,2, 3,5, 7,
8, 9 and 10 mm (the red
arrow indicates the 10 mm
marking)

Periodontitis

Gingivitis is essentially a reversible condition as
long as plaque is mechanically removed from
the tooth surface. The disease, however, may
progress to periodontitis affecting the attach-
ment apparatus (cementum, alveolar bone and
periodontal ligament). Initially the soft tissue
attachment to the tooth is lost, followed by loss
of alveolar bone (Figures 11-16). Ultimately, so
much attachment may be lost that the tooth is
shed from the mouth (see Table 1).

Bacterial components that contribute to this
process have been identified and have known
virulence factors. Some virulence factors (such
as fimbriae) allow the bacteria to colonise and
invade host tissues, while other factors actual-
ly cause host tissue damage (eg, production of
proteolytic enzymes such as collagenase).t
In part, this may be due to stimulation of the
host’s own immune system. For instance bacte-
rial lipopolysaccharide may stimulate release
of pro-inflammatory cytokines such as inter-
leukin (IL-1, IL-6), tumor necrosis factor and
prostaglandin E2; and host tissue proteinases
such as matrix metalloproteinases.!* The ratio
of receptor activator of NF-kB ligand

REVIEW / Periodontal disease

(RANKL) to osteoprotegerin is also increased
in disease states and may serve as a biomarker
of disease.’® Together, these mediators are
responsible for collagen destruction within the
periodontal ligament, and the activation of
osteoclasts, which drive bone destruction.
During this process the junctional epithelial
attachment to the tooth migrates apically. It is
this migration that explains the formation of
the periodontal pocket, and allows the perio-
dontal probe to enter deeper upon probing
(see Figures 11 and 14).

Destruction of periodontal tissues manifests
clinically and radiographically in various ways.
As well as the formation of periodontal pockets
(discussed below), there may be gingival reces-
sion, bone loss (horizontal and vertical;, see
later), exposure of root surfaces (cementum) and
tooth mobility. The furcation of multi-rooted
teeth may also become obvious visually or tac-
tilely (Figures 12 and 13). The furcation is the site
of division of roots in these teeth and, in health,
the furcation area is filled with bone (see Figure
2). In some cases, recession may be seen without
the formation of a periodontal pocket (gingiva
and alveolar bone are lost at the same rate), but
there is still evidence of tooth attachment loss.

Figure 12 Furcation exposure. Here gingival recession and
alveolar bone loss in the furcation area of the right mandibular
first molar (409) has revealed the furcation (green arrow). Note
this lies beneath the distal cusp of the crown

Unless a
full oral
examination
is completed
under general
anaesthesia,
including
dental
radiography,
areas of
periodontitis
may be missed.

Figure 13 Two examples of
grade 3 furcation exposure.
The periodontal probe
passes all the way through
the furcation, demonstrating
marked periodontal
attachment loss. (a) Note
that the furcation in this
tooth (409) is positioned
beneath the distal cusp,
unlike other two-rooted
teeth, where the furcation is
under the main cusp of the
crown. (b) The probe passes
easily between the mesial
roots and distal root of the
left maxillary fourth
premolar (208)

JFMS CLINICAL PRACTICE
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Figure 14 Deep periodontal pocket (6 mm) on the
palatal aspect of the right maxillary canine (104). Itis deposits and gingivitis are affecting the right

vital to probe the entire circumference of the tooth,
otherwise focal pockets may be missed. Note the
bleeding induced by probing. A UNC-15 probe
(markings every mm for 15 mm) is being used

Periodontitis does not progress
along a linear path, but involves

Figure 15 Severe periodontitis. Marked dental

mandibular third and fourth premolars (407, 408) and
first molar (409). In addition there is gingival recession
and alveolar bone loss affecting the mesial root of
tooth 409. This tooth is also ‘supererupted’ and mobile

Table 1  Staging of periodontal disease I

Attachment Furcation

Figure 16 Severe focal periodontitis of the right
mandibular third premolar (407). There is loss of
gingival tissue as well as alveolar bone, exposing
much of the buccal surface of the mesial root of
this tooth

bone loss often affects more than
one adjacent tooth.! Vertical

periods of quiescence inter- Stage Description loss* (%) _ exposuregrade loss, however, commonly
spersed with bursts of aggressive 0 A o o affects one tooth or one root of
destruction.!® Ultimately, the 1 Gingivitis 0 0 one tooth (Figure 20).

teeth may become mobile and |2 Early periodontitis <25 F1 In a retrospective study of
are shed from the body. Perio- 3 Moderate periodontitis <50 Fo the dental records of 147 cats at
dontitis is not spontaneous but, 4 Severe periodontitis  >50 3 a university teaching hospital,

as mentioned, is a consequence
of untreated gingivitis; in other
words, gingivitis always pre-
cedes periodontitis.!”” Further-
more, periodontitis may be
localised or generalised. Therefore, unless a full
oral examination is completed under general
anaesthesia, incorporating dental radiography,
areas of periodontitis may be missed.

Periodontal pocket formation

The periodontal pocket is a pathologically
deepened gingival sulcus.'® A “pseudopocket’,
by contrast, may be formed if there is
increased height of the gingival margin with
no alteration in junctional epithelial attach-
ment. This is seen with gingival enlargement
(eg, gingival hyperplasia, see later) and is sig-
nificant due to its plaque-retaining nature.

A true periodontal pocket is a sequela to the
destruction of periodontal tissues. Suprabony
pockets may be formed where the base of the
pocket is coronal to the level of alveolar bone,
whereas an infrabony pocket has the base of the
pocket apical to the level of adjacent bone, with
the pocket forming between the root and alveo-
lar bone. This is also known as horizontal and
vertical bone loss, respectively (Figures 17-20).
In cats with healthy periodontal tissues, the
alveolar margin is expected to be within 1 mm
of the cemento-enamel junction (Figure 1b).” In
horizontal bone loss, full-thickness alveolar wall
is lost buccally and/or palatally (lingually) and
the ‘new’ bone margin (apical to the original
margin) is seen as a horizontal line, usually par-
allel to the original alveolar margin. Horizontal
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AVDC nomenclature'®
*As measured either by probing of clinical attachment level, or
radiographic determination of the distance of the alveolar margin
from the cemento-enamel junction relative to length of the root

Periodontitis
is not
spontaneous
but a
consequence
of untreated
gingivitis.

radiographic patterns of peri-
odontitis were assessed.”
Twenty-eight percent of cats
had normal bone height with
no evidence of horizontal or
vertical bone loss (ie, no evidence of periodon-
titis), while 55% showed evidence of gener-
alised horizontal bone loss. Vertical bone loss
was seen focally in 33% of cats. In addition,
tooth resorption was noted in 67% of cats.
Purebred cats in the study were no more likely
than mixed-breed cats to have signs of peri-
odontitis, but, when present, it was more likely
to be moderate or severe. Horizontal bone loss
is the most common radiographic pattern of
periodontal bone loss in cats, a finding corrob-
orated in a study by Girard et al.?°

Radiographic analysis alone will underesti-
mate the amount of attachment loss as a radio-
graph is a two-dimensional projection of a
three-dimensional structure, and an estimated
30-60% of mineralisation must be lost before it
will be seen radiographically;'®*?* further-
more, attachment loss involves soft as well as
hard tissues. The only way of reliably identify-
ing periodontal pockets is with careful probing
of the gingival sulcus around each tooth in the
mouth, accompanied by dental radiography. In
one study, 25% of cats had evidence of perio-
dontitis and bone loss on radiographs that was
more severe than clinically apparent.?

Clinical findings, treatment planning and
treatment are all recorded on a dental chart as
part of the required medico-legal patient
records (see accompanying article on oral exam-
ination in Part 1 of this Special Issue series).
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Figure 18 Radiographic
appearance of horizontal
bone loss in periodontitis.
The level of the alveolar
bone margin is shown in
green. The normal level
should be at the cemento-
enamel junction (red). Bone
is lost in a horizontal
manner, and affects multiple
teeth in a quadrant; this also
soon exposes the furcation
(area between roots).

Note the periapical lucency
around the mesial root

of 409 (arrows) due to
endodontic infection
entering through the
resorbing distal root

Figure 17
Horizontal bone loss
in periodontitis. The
alveolar bone and
periodontal ligament
are destroyed in an
apical direction.

The alveolar margin
(AM) is now >1 mm
from the cemento-
enamel junction
(CEJ). The junctional
epithelium
attachment of
gingiva to the tooth
isnow also in a
more apical
direction (JE). Note
that this may not
necessarily give rise
to increased probing
depths if the gingiva
has also receded

Figure 19 Vertical
bone loss in
periodontitis.
Marked bone (*) and
periodontal ligament
destruction is seen,
and the attachment
of the junctional
epithelium (JE) to
the tooth is at a

more apical position. 0 9

This has resulted in G O 0

the formation of a 0Q OOQ —1 Figure 20 Radiographic appearance of vertical bone loss in periodontitis. Typically one root
deep pocket (broken 0 o DOO O ’ ‘ or one tooth is affected. Here the distal root of the left mandibular first molar (309) is affected
arrow), which may OP Q)Q ’é/ " (red lines). The alveolar bone margin is shown in green, and it is evident that there is also

be measured with a 0@%0 & ‘ horizontal bone loss affecting this tooth. Thus, vertical and horizontal bone loss may be seen
periodontal probe — =N Q ye ~ 4 concurrently. Note also the resorption affecting the distal root

/]

Estimating the prevalence of periodontal disease in the general
cat population is difficult, as periodontitis can only reliably be
diagnosed under general anaesthesia. Epidemoiological studies
relying on consulting room diagnoses may, therefore, underesti-
mate disease prevalence.?*2°

In a cross-sectional study of 15,226 cats seen during consulta-
tions at private practices in the USA, the most common ‘diagnosis’
was dental calculus (24.2%) followed by gingivitis (13.1%).2* It
must be borne in mind that ‘calculus’ is not a diagnosis per se, and
that a diagnosis of gingivitis is more reliably reached after perio-
dontal probing under general anaesthesia.'® Similar results were
found in a cross-sectional study of 3584 cats in England, with the
most common diagnosis being periodontal disease (13.9%).2°

In a study of 109 healthy cats involving clinical examination
under anaesthesia alongside dental radiography, only 4% of cats
were found to be free of periodontal inflammation, with 62%
demonstrating bleeding on probing and 13% showing aggres-

sive periodontal disease.?° A radiographic study by Lommer and
Verstraete showed that 72% cats over 1 year of age did not have
normal alveolar bone height and therefore had signs of periodon-
titis.’® It must be borne in mind, however, that their study group
comprised cats presented for evaluation and treatment of
oral/dental disease and hence the findings do not reflect preva-
lence in the general cat population. It was also shown that pure-
bred cats are not more likely to suffer from periodontal disease
than mixed-breed cats, but that severity among purebred cats
was greater.'® In another study, 93% of cats over 8 years of age
showed radiographic signs of periodontal bone or root loss, with
50% of cats older than 4 years of age demonstrating periodontal
disease affecting at least one tooth.?®

What can be concluded is that periodontal disease is the most
common clinical finding during consultations, and that examina-
tion under anaesthesia with dental radiography will demonstrate
further evidence of the disease.?*-%

JFMS CLINICAL PRACTICE
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Association of periodontitis
with other dental/oral diseases

Tooth resorption

Resorption of cementum and dentine is often
seen adjacent to areas of periodontal inflam-
mation (type 1 tooth resorption — see accom-
panying article in this Special Issue series,
pages 37-43).7 In the radiographic study by
Lommer and Verstraete,'” cats with tooth
resorption were more likely to have severe
focal vertical bone loss and less likely to have
normal alveolar bone height than cats without
tooth resorption. In a case-control study of 534
teeth with tooth resorption, periodontitis was
seen in 72% of teeth with type 1 (external
inflammatory) resorption, but only 15.6% of
teeth with type 2 (replacement) resorption.
These were statistically significant differences,
suggesting that an inflammatory trigger
drives type 1 resorption.®® A correlation
between type 1 resorption and periodontal
disease was also found in the study by Girard
et al?® (Figure 21).

Feline chronic gingivostomatitis

In a retrospective case-control study of 101
cats with feline chronic gingivostomatitis
(FCGS), it was found that all cats with FCGS
had periodontitis, with 77% showing semi-
generalised or generalised alveolar bone loss,
which was a significantly higher proportion
than in cats without FCGS (P <0.001).?
Furthermore, the cats with FCGS had a signif-
icantly (P <0.001) higher prevalence of exter-
nal inflammatory root resorption (type 1) than
cats without FCGS. This is of clinical signifi-
cance because type 1 resorption predisposes
to root fracture, and root remnants may be a

Caudal- |
 stomatitis
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predisposing cause of refractory stomatitis
after premolar—molar/full mouth extractions
in the cat.* Plaque is known to be a cause of
periodontal disease in the cat, and is likely to
be a contributory factor in FCGS.

However, the clinician must be cautious in
diagnosing FCGS. Severe gingivitis in a
patient, with calicivirus isolation using PCR
technology, does not automatically provide a
diagnosis of FCGS. Many cases of juvenile
gingivitis may be mistaken for FCGS. The
inflammation in FCGS, by definition, extends
beyond the mucogingival junction to encom-
pass the alveolar mucosa and other soft
tissues including the lingual mucosa, glos-
sopalatine folds, caudal oral mucosa and occa-
sionally the fauces (Figure 22). If inflammation
is confined to gingival tissues, by definition a
diagnosis of FCGS cannot be made. The
administration of antiviral and immunomod-
ulatory treatments to young cats suffering
from intense gingivitis has no scientific basis.

Figure 22 Correct
terminology for inflammation
seen in feline chronic
gingivostomatis (FCGS).
The caudal area of the
mouth (commonly and
incorrectly referred to as
the fauces) does not have
a specific anatomical term;
inflammation here should
be referred to as caudal
stomatitis or mucositis.
The fauces are actually

the lateral walls of the
oropharynx, housing the
tonsils. Inflammation here
is termed faucitis but would
usually only be identified
under anaesthesia.
Inflammation may extend
beyond the mucogingival
junction to involve the
alveolar mucosa (alveolar
mucositis) and eventually
cheek mucosa (buccal
mucositis). The palatoglossal
folds may also be affected
in this frustrating condition.
Caudal stomatitis must be
identified in order to
diagnose FCGS

Figure 21 (a,b) Periodontitis
may be associated with type
1 (external inflammatory)
tooth resorption, as in this
2.5-year-old Siamese cat
suffering from an aggressive
form of periodontitis. Note
the horizontal bone loss,
furcation exposure and

type 1 resorption in all
mandibular premolars and
molars. Complete extraction
of these teeth is indicated

Many cases
of juvenile
gingivitis may
be mistaken for
FCGS.

If inflammation
is confined
to gingival
tissues, by
definition a
diagnosis of
FCGS cannot
be made.
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Figure 23 (a) Marked buccal bone expansion and periodontitis affecting the left maxillary canine (204). (b) Deep periodontal probing (7 mm) is evident on the
palatal aspect. (c) The radiograph shows the expansion, loss of the periodontal ligament space due to vertical bone loss, and also external resorption of the root

Buccal bone expansion

The normal width of the buccal alveolar bone
at the canine teeth is <2 mm.!” Expansion of
the buccal alveolar bone overlying the
maxillary canine teeth, creating a bulbous
appearance, may be seen and has been postu-
lated to be due to chronic alveolar osteitis
(Figures 23 and 24).3-3 Expansion of the
buccal alveolar bone overlying the canine
teeth was found in 53% of cats in the
radiographic study by Lommer and
Verstraete,!” but further research is warranted
to determine the exact pathogenesis of this
phenomenon.

Supereruption/extrusion of canine teeth

It has been suggested that abnormal extrusion
(supereruption) of the canine teeth may also
be associated with periodontal disease.?? This
is where the crown of one or more canine
teeth appears to be longer compared with the
contralateral canine (Figure 25). The alveolar
margin would normally be within 1 mm of the
cemento-enamel junction; in this condition
the distance is visibly increased, with the
cemento-enamel junction some distance from
the gingiva.l” A positive correlation has also
been found between this condition and tooth
resorption.®* In the same study, hypercemen-
tosis was found in all extruded teeth exam-
ined histologically, and may play a role in the
pathogenesis.

Figure 24 (a) Buccal bone
expansion (red arrows) and
periodontitis affecting the
left maxillary canine (204).
(b) There is a probing depth
of 6 mm on the distal aspect
of this tooth. Note that the
tooth is also supererupted;
the cemento-enamel
junction is indicated by

the blue arrows

The authors’ own
clinical findings, and
the opinion of other
authors, is that abnor-
mal extrusion is often
accompanied by alve-
olar bone expansion;
in some cases external
resorption is also seen
radiographically.®
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Figure 25 Supereruption
of the canine tooth. (a) The
right mandibular canine
(404) is abnormally extruded
from the mouth. The
cemento-enamel junction
(red arrows) can be seen
in a coronally displaced
position, as also shown on
the radiograph (b). Buccal
bone expansion can
additionally be seen in the
radiograph (green arrow).
Note the relative position
of the canine root apices
(blue arrows)

JFMS CLINICAL PRACTICE
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Local effects of periodontal disease I

Much is known about the local effects of periodontal disease in humans and
dogs, but less is known about local consequences in the cat.®® Although rarer
than in the dog, oronasal fistulae may be seen, in particular when there is
alveolar bone loss on the palatal aspect of maxillary canine teeth. Dental
disease has been associated with nasal disease in the cat, with the finding
of a tooth root abscess in a retrospective study;® it is not known, however,
whether this was due to periodontal disease or a fractured tooth. An
interesting finding in humans is an association between oral squamous cell
carcinoma and periodontal disease status.®”

Chronic ulcerative paradental stomatitis (CUPS) is occasionally seen in cats
and manifests as ulcerative lesions in the buccal mucosa and marginal glossal
mucosa where the oral soft tissue makes contact with plaque-laden teeth
(see Figure 30). The endo- and exotoxins released or excreted by plaque
bacteria cause ulceration of the in-contact mucosa. These lesions can be
deep and cause severe pain.

Association of periodontal
disease with systemic diseases

The statistical association of periodontal dis-
ease with various systemic diseases (such as
chronic kidney disease [CKD], cardiovascular
disease, chronic respiratory disease and
diabetes mellitus), as well as pre-term births
and premature death, has been well described
in people and, to a lesser extent, dogs.3**
However, a definitive cause and effect has yet
to be epidemiologically demonstrated despite
strong and significant associations.! Plausible
hypotheses include the release of bacteria
from biofilms into the periodontal pocket,
which then gain access to the circulation via
ulcerations in the pocket epithelium; and/or
promotion of systemic inflammation by bacte-
ria, via stimulation of production of pro-
inflammatory cytokines and
acute phase proteins.!

Less is known, however,
about the systemic implications
of periodontal disease in the
cat. One study has assessed the
correlation between systemic
health indices and severity
of periodontitis in cats.®
Immunoglobulin G levels and
total globulins were positively
correlated with periodontal
disease status in 30 cats and
showed significant reductions
after periodontal therapy.
Another study has suggested
that periodontal disease may
be a risk factor for CKD in the
cat, although the study design
limited this to a coexistence,
rather than cause and effect.*

It is worth noting that some types of treat-

ment for CKD (in particular, the calcium Courtacy of Chimg Faral
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Figure 26 Gingival enlargement due to
drug administration. This cat was being
treated with the calcium channel blocker
amlodipine for systemic hypertension
associated with chronic kidney disease.

channel blocker, amlodipine) may contribute
to periodontal disease by triggering gingival
hyperplasia (Figure 26).3 Anecdotally, gly-
caemic control appears improved in diabetic
cats after periodontal therapy and may
warrant reductions in insulin dosing. One
study of a small population of Burmese cats
identified dental disease requiring treatment
as a risk factor for diabetes.®> Unfortunately,
however, the term ‘dental disease’ is too
vague to allow meaningful conclusions, but
this area of medical research warrants further
attention.

Juvenile periodontal disease

= Juvenile gingivitis may be seen in young
cats around the time of adult tooth eruption
(Figure 27), and is associated with marked
gingival inflammation. This should not be
misdiagnosed as FCGS - a thorough oral
examination will not show any inflammation
extending onto the alveolar mucosa (unless
CUPS lesions are present) or caudal oral area.
Calicivirus testing is not warranted in these
cats as the virus has no connection with
periodontal disease.

% Juvenile hyperplastic gingivitis may also
be seen in some young cats under 9 months
of age (Figures 28 and 29). The gingiva may
become very inflamed and enlarged,
particularly over the maxillary fourth
premolar teeth, creating a pseudopocket.
Treatment involves gingivectomy and
professional periodontal therapy, followed
by thorough dental home care potentially for
2 years, at which point the condition may

Y
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Figure 27 Juvenile gingivitis in a 10-month-old
male neutered domestic shorthair. The
inflammation is affecting much of the attached
gingiva. It should not be mistaken for chronic
gingivostomatitis

.-;#'|
f




REVIEW / Periodontal disease

Figure 28 Juvenile hyperplastic gingivitis in an
8-month-old male neutered domestic shorthair.
The enlarged gingival tissues are creating
pseudopockets, which will have deep probing
depths. The attachment level is not altered, hence

settle. Again, this should not be mistaken
for FCGS, a condition that has an unclear
and complex aetiology. There is no
evidence to support the use of an
antiviral or immunomodulatory
approach in cats with juvenile
periodontal disease.

% Juvenile periodontitis may be seen as
a rapidly progressive condition in young
Siamese, Maine Coon and domestic
shorthair cats, initially involving severe
and aggressive periodontal inflammation
(Figure 30).% The treatment of choice in
these cases is extraction of affected teeth
(Figure 21), gingivectomy where
required, and thereafter regular
professional therapy combined with
thorough dental home care.

Treatment aims and
first principles

The aims of treatment are to remove dental
plaque and any predisposing factors (such as
calculus or overcrowding of teeth) to allow
inflamed tissues (gingivitis) to return to nor-
mal health and to stop pro-
gression of disease and
involvement of further sites
(periodontitis). Any profes-
sional treatment must be
followed up by dental home
care, otherwise the disease
state will relapse and likely
progress.

The polymicrobial nature
of dental plaque means that
antibiotic treatment alone is
never a suitable treatment
for feline periodontal dis-

these are not pathological pockets. Treatment
includes gingivectomy to remove the enlarged
tissue, scaling and polishing of teeth, followed
by plaque control at home

Figure 29 Gingival
hyperplasia is a histological
and not a clinical diagnosis.
The gingiva enlarges (arrow)
due to an increase in the
number of gingival cells.
Clinically, the gingival margin
is seen in a more coronal
direction, causing

increased probing depths
(pseudopockets; double-
ended arrow). These are not
true pathological pockets as
the attachment level of the
junctional epithelium to the
tooth is not altered

ease. Microbes within a
biofilm do not behave in the
same way as planktonic bac-
teria. Resistance to antimi-
crobial agents is significantly
enhanced in a biofilm envi-

Figure 30 Juvenile periodontitis in a 1-year-old
male neutered Maine Coon. Note the severe
gingivitis affecting the entire attached gingiva,
areas of gingival recession and gingival
enlargement. There is also evidence of inflammation
in the buccal mucosa of the cheeks (CUPS lesions)
and buccal mucositis in the commissures of the
lips; this is similar to that seen in dogs and is an
inappropriate immunological reaction to plaque
present on the teeth. Courtesy of Elise Robertson

ronment and the indigenous nature of
many bacterial species means that re-infec-
tion will occur quickly.*¢ The practice of
pulse-dosing of antibiotics has no support-
ing scientific evidence, and may in fact
contribute towards methicillin-resistant
Staphylococcus aureus infections in dogs and
cats.¥’

Prior to anaesthesia it is essential that the
veterinary surgeon obtains the signalment
of the patient, takes a full history and per-
forms both a conscious oral examination
and general physical examination.
Periodontal disease becomes more com-
mon as patients age, as do concurrent dis-
eases. The all-too-common notion that a cat
is “too old for a dental’ has no place in

modern practice. Periodontal disease, tooth
resorption and broken teeth are often over-
looked sources of (sometimes significant) pain
in this species.® Approaching general anaes-
thesia in a carefully considered manner can
provide all patients with the opportunity to
have painful dental problems addressed,
regardless of age. A practical overview of peri-
operative anaesthetic care of the feline dental
patient is provided in an accompanying
article in this Special Issue series (pages
23-36).

Once anaesthetised, a full and comprehen-
sive dental and oral evaluation must be
performed, and findings thoroughly record-
ed. Further discussion on oral examination
and dental radiography in the cat can be
found in Part 1 of this Special Issue series
(November 2014, pages 873-886 and 887-899,
respectively).

Rinsing the mouth with an oral 0.12%
chlorhexidine gluconate or acetate solution at
this stage can help to reduce bacteraemia for
the patient, and the resultant bacteria-laden
aerosol in the dental room, increasing opera-
tor safety. To further increase operator safety,
the donning of personal protective equip-
ment, including gloves, goggles, face mask
and protective clothing, is strongly advised.*

JFMS CLINICAL PRACTICE
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Scaling of teeth

Scaling of teeth removes calculus deposits and
may be performed using hand instruments
alone or a combination of sonic or ultrasonic
and hand instruments.®® Hand scaling is as
effective as ultrasonic scaling, although more
time-consuming and fatiguing.”!

All supra- and subgingival deposits must be
thoroughly identified and removed during
treatment — removal of only supragingival
calculus is purely a cosmetic exercise.

Hand instruments

Hand instruments have sharp working edges,
and are manipulated over the tooth surface to
mechanically break the bond between the
tooth and calcu-
lus deposits.>

Hand scaler use < Hand scalers Figure 31 Hand scalers: sickle scaler (left) Figure 32 Image comparing the pointed tip
The sharp working edge of the h h ~ and Jacquette scaler (right). These are used (‘toe’) of the scaler (left) and rounded toe of
. . ave a sharp in a pull motion to remove supragingival the curette (right). The Gracey curette has

hand scaler is used in a pull- pointed tip and a calculus deposits. Note that the sharp tip one offset cutting edge (the lower edge,
stroke away from gingival shatp workin and back could damage epithelial tissue if arrow), while the scaler has two cutting

A . o P g inserted beneath the gingival margin edges (arrows)
tissues (Figure 38 illustrates edge (Figures 31
the correct grip). Note, these and 32). Various
instruments are only used designs are
supragingivally, as the sharp available

. B 4
tip could damage the overlying including

epithelium if introduced Jacquette and

beneath the gingival margin. sickle styles

%= Curettes are

blunt-tipped
instruments with a sharp working edge, and
are used to debride root surfaces (Figures 32
and 33). Various designs are available in
human dentistry, including a universal

deSIgn that may be 1,lsed on any tOOtljl’ . and Figure 33 Gracey curettes for supra- and subgingival calculus removal. These instruments
Gracey curettes, which are area-SpeleIC are numbered for use in the human mouth, with lower numbers being used on anterior teeth
within the mouth and identified with specific and higher numbers on posterior teeth. The blade has one cutting edge, but a rounded tip

51 safe for subgingival use. A shank that is offset from the handle is seen in posterior
numbers.’! The latter have an offset blade instruments to enable access to the teeth

with one cutting edge (lower edge is cutting,
upper edge is non-cutting); each cutting edge

is also curved to adapt to the root surface. of feline teeth, many curettes are completely
The instrument is usually double ended, inappropriate. Instruments with smaller
and each end will be a mirror image of the blade lengths and widths are useful (eg,

opposite end. Note that, due to the small size ~ Micro Mini Five and Mini Five; Hu-Friedy).

Curette use

The curette is introduced into the periodontal pocket and
rotated to engage the cutting edge on the root surface

(see Figure 38 for correct grip). At this point the shank of the
instrument should be parallel with the tooth. The instrument
will remove dental deposits from the root surface on the pull
stroke (Figure 34). The instrument is re-introduced into the
pocket, and overlapping strokes are used to remove all
subgingival deposits. This process has been termed root
planing in the past, but is now preferably known as
subgingival debridement or non-surgical periodontal therapy.
The aim is to remove subgingival deposits and necrotic
calculus, leaving the root surface as smooth as possible,
but without removing excessive amounts of cementum.

Figure 34 (a) The curette is introduced into
the periodontal pocket with the face flattened
against the tooth surface. The instrument is
then rotated (arrow) to ensure the terminal
shank is parallel with the long axis of the
tooth, engaging the cutting edge with the
tooth surface. (b and c) The instrument is
pulled in the direction of the arrow. Note the
two different styles of curette with straight (b)
and offset (c) shanks. In both cases the
terminal shank is parallel to the tooth axis

JFMS CLINICAL PRACTICE



Ultrasonic scalers
Ultrasonic scalers work in a simi-
lar way to hand scalers, but the
tip is electromechanically driven
to oscillate, and this movement
dislodges the calculus from the
tooth surface. The frequency of
oscillation is normally between 25
and 42 kHz. The amplitude of tip
vibration may be altered using the
power setting on the scaler.
Frictional heat is generated by
all scalers (some more than others)
during tip vibration, and must be
dissipated with a fine spray of
water coolant (Figure 35) to avoid thermal
damage to the tooth (pulpitis and possibly
necrosis) and surrounding soft tissues.
Increasing the power setting will increase the

Figure 35 An adequate
water flow should always

be ensured before using an
ultrasonic scaler on a tooth.
The fine halo mist dissipates
heat generated during
instrument use

Figure 36 Ultrasonic scalers.
(a) Magnetostrictive metal stack

insert, (b) magnetostrictive
ferrite rod (showing rod on
the left and inserted into the
hand piece on the right) and
(c) piezoelectric scaler. Note
the power setting on the
piezoelectric scaler

Figure 37 Manufacturers
supply a wear guide for
ultrasonic tips, which should
be checked regularly and
changed when necessary

REVIEW / Periodontal disease

heat generated.> It is essential
that this flow of water reaches the
scaler tip. Furthermore, the tip
must be designed for use under
the gingival margin, otherwise the
coolant flow may be obstructed.
The water flow confers additional
bactericidal benefits — the ultra-
sonic waves formed cause a par-
ticular type of fluid flow (acoustic
microstreaming) and production
and implosion of gas bubbles
(cavitation) that disrupt the
biofilm.%

Ultrasonic units in dentistry are
available in two basic types — magnetostrictive
and piezoelectric (Figure 36).

% Magnetostrictive scalers include the

stack type and ferrite rod. The stack type are
strips of laminated nickel inserted into the
hand piece that
————— lengthen when
alternating current is
applied. This causes
the attached tip to
1 vibrate at a similar
E frequency. The tip
moves in an
ellipsoid, figure-
of-eight pattern,
meaning there are
phases when the
scaler does not touch
the tooth surface.
The rod type
(42 kHz) tends to
produce an elliptical
pattern, with fewer
‘dead spots” during
its cycle. Cavitation
= Piezoelectric scalers incorporate
piezoelectric crystals in the hand piece that
vibrate due to the alternating current, in turn
causing the tip to vibrate. Unlike the
magnetostrictive scalers, the tip vibrates in a
back-and-forth (linear) movement, so can
potentially provide increased scaling efficiency.
For optimal and safe scaling using an ultra-
sonic device, the clinician needs to bear in
mind the following:
% The highest movement (and therefore
efficiency) is at the end of the tip, so the
terminal 1-2 mm should be placed in contact
with the tooth. The tip will wear down with
time and become less efficient, and so should
be replaced periodically. Wear guides are
available from manufacturers (Figure 37).
% Pressing hard on the scaler tip to dislodge
tenacious calculus deposits will dampen the

shorten and
occurs throughout the vibration cycle.
vibration, making the process less efficient

JFMS CLINICAL PRACTICE
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Figure 38 The scaler hand
piece should be held using
the modified pen grip. The
middle finger is extended
down towards the tip of the
instrument, and the fourth
and fifth fingers used as a
‘rest’ to stabilise the working
position. This is also the
correct grip for hand scalers
and curettes

and also more injurious to the tooth,® partly
as a result of the increased frictional heat
generated.” Scalers should be held using the

Figure 39 Correct (a) and incorrect (b,c) use of an
ultrasonic scaler tip on a tooth

Figure 40 Ultrasonic

piezoelectric curette tip,

designed to be used

subgingivally like a hand

curette to debride a

periodontal pocket. This
instrument is used in a ‘push
stroke’, unlike the ‘pull stroke’
of the hand curette.The power
setting must be set to low

JFMS CLINICAL PRACTICE

modified pen grip (Figure
38), and a feather-light touch
applied.
% The tip should be
orientated parallel to the
tooth surface at all times
(Figure 39). Directing it
perpendicular to the tooth
surface is akin to placing a
pneumatic drill on the tooth.
Different types of tip are
available for gross supra -
gingival calculus deposits,
mild-to-moderate  supra-
gingival deposits, and sub-
gingival  deposits.  Tips
designed for subgingival use
tend to be long and slender,
and should always be used
with the power setting on
low. Scaler tips are also
available that mimic hand
curettes for subgingival
debridement (Figure 40).

Extract or preserve? I

Extractions should be performed in a clean oral
environment; ie, after rinsing with a chlorhexidine
solution and scaling of teeth.5% This will help
prevent calculus and other debris from being
intruded into the alveolus during luxation and
elevation. The practice of extracting mobile teeth
and cleaning what is left should be regarded as
an outdated procedure. The decision on whether
or not to extract teeth can be challenging and
hopefully this, and
other articles in this
Special Issue series,

Teeth should

will impress upon be preserved
readers that it is not

solely based on tooth where
mobility. .

Teeth should be possible,
preserved where pos- but not at the
sible (particularly the
eight strategic teeth — expense of

canines and carnas-
sials), but certainly
not at the expense
of leaving behind a

leaving behind
a painful tooth

painful tooth that that CIUICk|y
quickly becomes becomes
reinfected. Absolute

indications for extrac- reinfected.

tion are listed below.

Indications for tooth extraction
== Attachment loss >50%
== Furcation exposure grades 2 and 3 (F2, F3)

<= Mobility grade 3 (M3), in the presence
of periodontal disease

== Teeth affected by periodontitis and
type 1 tooth resorption

The depth of probing should also be consid-
ered, particularly in relation to tooth size. A 2 mm
pocket on a canine tooth may potentially be treat-
ed by subgingival debridement, but on an incisor
tooth may indicate 50% attachment loss. All deci-
sions should be based on clinical and radiograph-
ic findings, including signs of tooth resorption.
In addition, before embarking on treatment the
clinician should have spent time counselling the
client, determining current and future home care
strategies, and assessing the client’s wishes for
tooth preservation or extraction.

Advanced preservation techniques can be
used for teeth with periodontitis, and it is pos-
sible to employ bone augmentation and barrier
techniques (guided tissue regeneration) to
effectively regrow bone and increase attach-
ment height. These, however, are specialist
procedures, and would only ever be attempted
in patients receiving optimal daily home care.
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E-type connection

Figure 41 (a,b) Polishing equipment. A contra-angle hand piece is attached to
a low-speed motor via an E-type attachment. The blue band (blue arrow in [a])
on the hand piece denotes a 1:1 ratio; that is, the output speed of the hand
piece is the same as the motor. The rotating speed can be adjusted by altering
the speed ring on the motor (white arrow in [a]). A latch-grip standard white
prophy cup is shown in image (a) and a preferable soft grey cup in image (b).
This snaps onto a mandrel that has a latch-grip attachment to the hand piece.

Screw-in cups are also available

Polishing of teeth

Polishing removes any residual plaque dental
deposits, and in human dentistry is also
important in removing stain. It is performed
using a soft rubber cup attached to a low-
speed hand piece with medium-to-fine
prophylaxis paste (Figures 41 and 42).

The function of polishing has been some-
what misunderstood over the years, and has
been a subject of controversy in the human
dental field since the 1970s. Dogma states that
‘polishing must be performed after scaling to
smooth out scratches in the tooth surface and
delay plaque re-colonisation’, but there is no
solid evidence to support this. Regular ‘rou-
tine scaling and polishing’ removes tooth
substance, and over a number of years of a
human’s life may potentially remove excessive
amounts. A move towards ‘selective polishing’
was taken by the American Dental Hygienists’
Association in the 1990s, which is to polish
teeth in order to remove stain (ie, a cosmetic,
rather than therapeutic exercise).

Considerable debate continues to surround
the need for ‘routine scaling and polishing’,
particularly a single-visit scale and polish,
and the frequency at which this should be
performed. A meta-analysis assessing the

REVIEW / Periodontal disease

Soft grey -y ~ Contra-angle
snap-on - with latch grip
‘prophy cup S it

Disposable oscillating
prophy head

Dl i
? ——— il

= Nose cone with ¢ _, 16 motor

. 4:1 gear reduction
-

Single use prophy
paste

Figure 42 A preferable arrangement for polishing feline teeth is the disposable prophy head,
which attaches to a nose cone (also attached to the E-type motor). This nose cone has a 4:1
reducing ability, meaning the rotating speed of the cup is 4 x slower than the motor. The grey
cup is soft and, instead of rotating through 360°, it oscillates back and forth. (inset) A single-use
volume of fine prophylaxis paste

need for and frequency of routine scaling and
polishing was unable to derive any meaning-
ful conclusions on either the frequency of pro-
phylactic treatments or the therapeutic
effects.> Some studies have shown that
human patients expect their teeth to be
polished, and may feel dissatisfied if this is
not performed.® So, while the absolute need
for polishing in our veterinary patients is
debatable (particularly if no oral home care is
G 0 instigated), if it is performed it must be per-

mal heat is generated during polishing, and can cause painful p formed safely (see box on the left).

se of coarse paste that is too abrasive will scratch the tooth surf What may subsequently help to delay plaque
ancing plaque re-accumulation. To minimise these risks: re-colonisation is the application of a barrier

se a low speed. Rather than controlling rotating speed with the f sealant to the teeth once cleaned. A hydrophilic
pedal, the operator should reduce the speed using the ring at the professionally applied liquid sealant has
of the hand piece (Figure 41a). (Note that some air motors do not shown short term efficacy in plaque and calcu-
an adjustable speed and, therefore, speed must either be set on t lus reduction in the dog.” A barrier gel system
dental cart [by an air supply adjustment] or a speed-reducing han that is commercially available in some coun-

piece should be used)
Use light pressure

tries has been shown to produce short-term
plaque reduction in cats, but no changes in

Use a soft cup with copious amounts of medium-to-fine paste gingivitis or calculus levels.” The gel is profes-

Reduce contact time on each tooth

sionally applied, and then follow-up applica-
tions are administered by the client at home.

JFMS CLINICAL PRACTICE 5 9



REVIEW / Periodontal disease

Antibiotics alone are never a suitable treatment for feline periodontal disease:

resistance to antimicrobial agents is enhanced in a biofilm environment and the

indigenous nature of many bacterial species means that re-infection will occur quickly.

Use of antibiotics in periodontal
disease

Antibiotics may be used either to prevent or
treat bacterial infections, and may be delivered
locally or systemically.

Antibiotic prophylaxis
Antibiotics for prophylaxis should prevent
infection either at the site of surgery or at a
distant site in the body.

In human dentistry the prophylactic use of
antibiotics has been the subject of fierce
debate in recent years. It is known that a tran-
sient bacteraemia is produced during proce-
dures such as tooth extraction, scaling and
periodontal probing. The bacteraemia has
been linked to distant-site infections such as
infective endocarditis and atherosclerosis.
However, it has also become apparent that
similar levels of bacteraemia can occur during
chewing and toothbrushing.>* The true asso-
ciation between dental procedures and infec-
tive endocarditis in humans is probably much
less strong than once thought, and a recent
systematic review and meta-analysis found
no evidence that prophylactic antibiotics
reduce the incidence of infective
endocarditis.®

An American Veterinary Dental College
position statement on the use of prophylactic
antibiotics suggests reserving systemic
administration for patients that are either
immunocompromised, or suffering from
clinically apparent cardiac, renal, hepatic or
other systemic diseases.®® In these patients
antibiotic prophylaxis may be accomplished
by using a single subcutaneous, intra-
muscular or intravenous dose of a suitable
drug (such as clavulanate-amoxicillin,
cefuroxime or ampicillin) at the time of pre-
medication.

Antibiotic treatment

It seems rational to include antibiotics in the
treatment of periodontal disease as bacteria
are the causative agent. However, as dis-
cussed earlier, it is rare that a single species
is responsible. Rather, a complex biofilm of
many species of bacteria is involved, resisting
traditional antibiotic doses. Furthermore, the
use of systemic antibiotics is not without risks,
either of side effects or of contributing to bac-
terial resistance.> The treatment of periodon-

JFMS CLINICAL PRACTICE

In choosing
appropriate
home care, the
clinician should
assess the
cat’s behaviour,
and also
determine the
client’s
expectations,
wishes,
commitment
and physical
ability.

tal disease includes the mechanical removal of
plaque, and any predisposing factors such as
calculus or tooth crowding. Locally delivered
antibiotics including minocycline and doxycy-
cline have been studied in human dentistry.
Although studies have shown increases in
attachment levels with their use, this may be
in the order of <1 mm, so the clinical relevance
is debatable.6%

Should systemic antibiotics be required as
an adjunctive treatment in cases of severe or
aggressive disease, an appropriate choice
should be made that will cover both aerobic
and anaerobic species.®*>* Whenever electing
to use an antibiotic in a patient, the clinician
should give due consideration to the need,
benefit and possible risks, and be able to clin-
ically justify the decision.

Home care options for prevention
of periodontal disease

Human dentistry is a proactive and preventa-
tive discipline. Veterinary dentistry, conversely,
still appears to be a largely reactive endeavour,
treating disease once it occurs, sometimes at a
late stage in the disease process. Clinicians
are therefore encouraged to make efforts to
prevent periodontal disease before the patient
shows clinical signs. At the very least, interven-
tion should occur during the gingivitis stage of
disease. This includes educating clients, and
starting discussions about periodontal disease
and prevention in young kittens.

Plaque will start to re-accumulate within
hours of professional treatment, with visible
signs of calculus appearing within 2 weeks. It
is, therefore, also imperative that any client
whose pet receives treatment for periodontal
disease under anaesthesia is given clear rec-
ommendations about ongoing home care and
the potential sequelae of ignoring these; the
concept of periodontal disease management,
rather than treatment/cure, should also be
emphasised. The whole veterinary team
should be aware of home care options, and
feel confident in discussing them with
clients.* In choosing the most appropriate
home care option for a patient, not only must
the veterinary surgeon assess the patient’s
behaviour, but there should also be a detailed
discussion with the client to determine their
expectations, wishes, commitment and physi-
cal ability.



Toothbrushing
can potentially
increase the
bond between
the client and cat,
with some cats
enjoying the
experience and
attention

It is well known in human dentistry that toothbrushing forms a vital
role in maintaining periodontal health.®* It has also been shown
that there is little point in providing professional mechanical
plaque removal unless oral hygiene by the patient is pursued.®
Using conscious examination of over 6000 cats, a survey in
Poland found improved oral health status in cats that received
toothbrushing compared with cats that did not.®®

Suitable toothbrushes for cats have a small head and medium
bristles, and should be replaced frequently. Toothpastes should
be pet-specific (ie, not contain fluoride or foaming agents, or taste
of mint). Their purpose is to make the procedure more enjoyable.
Some active ingredients (chlorhexidine and zinc) can provide
additional antiplaque effects.

Before starting
toothbrushing,

the cat must first
become used to
facial handling,
particularly around
the cheek area.
The client is
instructed to
progress from
stroking the cat’s
cheeks, to lifting
the lips and
inspecting the
teeth and gingivae

To start getting a cat used to toothbrushing, the client is
requested to choose a suitable time each day, and a quiet place
in which to perform the brushing. The cat should initially be
acclimatised to facial handling by stroking the cheeks, introducing
a ‘key’ word or phrase, and ensuring praise and reward. The client
can begin to lift the upper lips while performing this. This action can
then be replaced with a toothbrush, and it is quite likely that the cat
will want to start to chew on the brush. At this stage the cat can be
introduced to the paste, and allowed to lick it off the brush. Each
session should be kept very short, rewarding ‘good’ behaviour.

To initiate brushing, the client can hold the cat close to their
body, supporting the head and parting the lips with their non-
dominant hand. Alternatively, the cat’s head may be supported by
grasping the zygomatic arches, as if administering a tablet.
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I Toothbrushing

The bristles are directed at 45° to the gingival margin and moved
in a circular motion. Both sides are attempted before moving to
the incisor area. Bearing in mind the cat’s natural anisognathism
(maxillae are wider than the mandibles), it will be much easier to
reach the maxillary premolars than the mandibular premolars and
molars. If the cat will not tolerate a toothbrush, a cotton bud may
be used. Brushing is ideally performed once a day.5¢

Once accustomed
to facial handling,
a toothbrush may
be used to brush
the cat’s face.
Many cats will
instinctively start
to chew on the
brush, thus
acclimatising
them to the
sensation

The cat should
then be introduced
to the toothpaste,
which should be

a pet-specific
product (no
frothing agents

or fluoride, and a
chicken or fish
flavour). Many

cats will willingly
lick paste off the
brush. This alone is
unlikely to have any
beneficial effect on
plaque control, as
it is the mechanical
action of the brush
that dislodges
plaque deposits

The client may
hold the cat’s
head at the
zygomatic arches,
as if giving a
tablet. This helps
to naturally part
the lips. The brush
is directed at a
45° angle to the
gingival margin,
and a circular
movement is used

Although toothbrushing remains the gold standard for plaque
control in feline patients, it can be difficult to perform. One short-
term study was unable to demonstrate a marked difference in
gingivitis levels, and hypothesised that this may be due to the
difficulties in actually brushing cats’ teeth.’” Long-term
compliance is likely to be low, even in motivated clients.® It is
therefore necessary to consider other potential options.
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Role of diet in periodontal health
It is a common belief that dry foods are protec-
tive of periodontal health and wet foods con-
ducive to periodontal disease; and similarly
that a raw or natural diet may also be protec-
tive against periodontal disease. Research,
however, does not necessarily corroborate
these tenets. A study in Australia comparing
the periodontal health of feral cats eating a
natural diet of mammals, birds, reptiles and
insects with domestic cats fed a mixture of
commercially available canned and dry food
found statistically significant lower levels of
calculus in the feral cats, but no difference in
the prevalence of periodontal disease between
the two groups.®’ There were similar findings
in a feral population of cats on Marion Island,
South Africa; that of low calculus levels, but
high levels of periodontal disease.”” In other
words, cats fed a natural diet may have teeth
that look clean, but periodontal tissues are
not necessarily healthy. Also, the Polish sur-
vey referred to earlier found a significantly
increased risk of poorer oral health in cats fed
a home-prepared diet compared with those
fed either a dry or wet commercial cat food.*®
Enhanced chewing activity can help to con-
trol plaque. Increasing both the surface area
and thickness of a dry diet with enhanced
textural characteristics has been shown to
promote plaque reduction.”? Furthermore, the
addition of polyphosphates to such dental-
specific diets and treats may help to reduce
calculus by chelating salivary calcium.”
A dental-specific diet may, therefore, help to
control plaque and calculus, but the ability to
control periodontal disease long-term is not
known. Furthermore, it is unknown what the
effect is in cases of established periodontitis.
Additional chewing activity can also help to
control plaque in cats. The Polish survey
demonstrated the benefit of a daily dental
treat on the oral health status of cats.®® Other
research has also demonstrated that a daily
dental chew may help to reduce accumulation
of plaque and calculus as well as reducing
gingivitis levels.”>74

Chemical methods of plaque control

% Chlorhexidine This agent can penetrate
the plaque biofilm and is an effective
antimicrobial.’ It attaches to the pellicle layer
on teeth and is available in rinse, spray, gel
and toothpaste form. It may be combined
with toothbrushing; or, if the client struggles
with brushing, it can be applied to the
gingival margin using a cotton bud.
Chlorhexidine substantivity also means that
the antibacterial effect may continue for up to
12 h after application. Some formulations of
the rinse, however, have a bitter flavour and
may not be well tolerated.
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Veterinary Oral Health Council

The Veterinary Oral Health Council (VOHC) was formed in 1997 to try to
regulate diet and treat manufacturers’ claims regarding their products’
abilities to reduce plaque and calculus levels. Manufacturers pay a fee to
submit research results, along with plaque and calculus reduction claims,
in order to obtain the VOHC seal of approval on a product. This goes some
way towards helping professionals decide on a product’s efficacy, albeit
the seal does not prove disease reduction.

%= Soluble zinc salts Some oral gels, pastes,
and certain dental chews and dental diets
contain zinc gluconate or zinc ascorbate.

As these salts combine with volatile sulphur
compounds they can help to reduce halitosis.
In addition, they are antimicrobial. A short-
term trial in cats showed that the application
of a zinc ascorbate gel resulted in significant
reductions in plaque accumulation, gingivitis
and periodontal pathogens.” When using
any antiseptic gel or paste, the client must
actively apply the product to the gingival
margin. There is no evidence to support the
belief that cats may lick these products from
their paws to exert a beneficial effect in the
mouth.

= Water additives A xylitol-containing
water additive has been shown to reduce
plaque and calculus in a short-term study in
cats, although the blinding in the study was
not clear.”® A product containing a mixture of
vitamins C and B,, papain and various plant
and fruit extracts is available as a water
additive, gel and oral spray and claims to
reduce plaque accumulation, for which it has
the VOHC seal (see box). A recent study has
shown that the gel may enhance the
effectiveness of tooth brushing in dogs.”

= Food supplements A powdered algal food
supplement for cats (and humans) purports
to reduce plaque and calculus, although there
are no published studies supporting these
claims. Several products are available
containing RF2 factor, derived from the
Chinese rhubarb plant. In vitro studies have
demonstrated that the product reduces
biofilm formation in a single species
Streptococcus mutans colony.”® This bacterium
is commonly associated with caries
formation in humans but is not implicated

in periodontal disease in cats. Products
include a water additive, chews and
toothpaste and barrier wax.

Whenever making product recommenda-
tions for home care, the clinician should seek
out the highest quality evidence to support
the recommendations, and not rely on prod-
uct marketing. If a product claims to be excep-
tionally good, and we are not using it in our
own mouths, we must logically question why!



The future

Therapy in human dentistry is undergoing a
shift towards modulating the host’s response
to disease, and away from a direct antimicro-
bial approach.! For example, sub-antimicro-
bial doses of the antibiotic doxycycline appear
to exert an anticollagenase effect, helping to
reduce periodontal tissue destruction. The
anti-inflammatory effect of fatty acids is also
being actively researched. A monounsaturat-
ed fatty acid complex available in topical and
dietary form has been shown to reduce pocket
depth in rabbits” and cats.®’ Laser technology
is looking set to be integrated routinely into
human periodontal therapy. Its use can
decrease biofilm and endotoxins, increase
attachment levels, reduce pocket depth and
stimulate healing with enhanced postopera-
tive comfort.8! While it is obvious that plaque
control must remain a part of veterinary
periodontal disease management, a single
effective treatment or diet remains elusive.
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