Peri-implantitis. Part 1:
Scope of the problem
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IN BRIEF

® Highlights the increasing emergence of
peri-implant diseases, particularly peri-
implantitis, which threaten the survival
of both the implant and the supported
restorations.

® Discusses the aetiology, prevalence and
diagnostic features of peri-implantitis.

Peri-implantitis is a relatively new disease process that results in gingival inflammation and bone loss around implants. The
associated co-morbidities are significant due to the relative financial and biological costs of implant provision. At the current
time there is a lack of consensus on the exact aetiology and subsequent pathological process, although this is largely thought
to be infective in nature. Unfortunately, due to the relatively new nature of this problem, evidence is continually emerging

on diagnosis, prevention, prevalence and incidence. This first part of three reviews will discuss these points and will act as an
introduction to part two on prevention and part three on management of this now significant dental pathology.

INTRODUCTION

Dental implants, when successfully planned
and maintained, provide a contemporary
option for the rehabilitation of the edentate
and partially dentate patient. The implant
retained prosthesis was initially pioneered
by Branemark and his team of specialists
with defined protocols in controlled set-
tings undertaken on selected patients.' Prior
to these results being published, predictable
integration was a phenomenon that was
considered to be somewhat ‘hit and miss’>
During an extraordinary meeting in Toronto
in 1982 Branemark and his team publicised
their long-term results. Since then implant
placement has increased exponentially due to
greater availability, knowledge, research and
individual patients or their dentists desiring a
‘fixed rather than a removable restoration’ or
a better retained removable prosthesis.>* This
increase in demand has led to implants now
being available to patients in both the primary
and secondary settings. As such, the clinical
reasoning for the utilisation of implants can
vary, as well as the skill set of the various cli-
nicians in both planning, delivering and main-
tenance of implant restorations.>® However, it
is well recognised that early adopters of new
technologies and less experienced clinicians
are more likely to encounter complications.”
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Fig. 1a This patient was provided with
full arch implant retained bridges privately
approximately five years ago to replace her
natural dentition. The previous dentition

was otherwise intact and asymptomatic.

On presentation she was spontaneously
bleeding from all implant sites with pain and
suppuration from the upper left side. Halitosis
was also a significant complaint

The increase in the demand for implants by
society at large and the wider range of clini-
cians providing this care has resulted in the
number of dental implants placed increasing
significantly over the last 20 years and this is
likely to continue.® In the US alone 5.5 mil-
lion implants were placed in 2006.° The dental
implant market in the US is projected to reach
$5 billion by 2018.° The increasing worldwide
volume of implants placed is associated with
a large and growing need for longer term
maintenance as the biological and mechanical
complications associated with implant therapy
become more apparent.'®"

Problems can range from restoration
renewal to the need for peri-implant tissue
maintenance.’> Where patients are provided
with implants without due consideration
for this long-term support there may be
significant financial, biological or legal
consequences.'*!* Many patients may have
the financial capability to have implants
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Fig. 1b On further examination soft tissue
swellings were present palatally on both right
and left hand sides. Due to the design of the
prosthesis self-administered plaque control
was difficult to achieve

Fig. 1c Cone beam computed tomography
examination revealed obvious bone loss on all
implants placed. The patient required removal
of the implants and complete denture provision

placed and restored when they are eco-
nomically active but the ongoing costs may
not be readily apparent to them, especially
where these were not clearly defined or
documented adequately before start of treat-
ment (Fig. 1). Other patients may be under
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the wrong impression that implants always
provide greater longevity than natural tooth
tissue (Fig. 2a and 2b).

It is becoming increasingly apparent
that the probability of complications with
implants is increasing even if planning and
delivery is appropriate.'®'? In addition patients
who require implant therapy are likely to have
lost teeth previously through plaque-related
processes such as periodontal disease.' This
susceptibility continues with the osseointe-
grated restorations and as such contributes
to the risk of future complications.®

This series of papers will focus on the
increasing emergence of peri-implant dis-
eases, particularly peri-implantitis, which
represent a significant co-morbidity to
implant provision and threaten the sur-
vival of both the implant and the supported
restorations.

TERMINOLOGY AND DEFINITIONS

Peri-implant mucositis has similar character-
istics to gingivitis and has been defined as a
reversible inflammatory lesion affecting the
soft tissue in the area immediately around
implants but not affecting the surrounding
bone (Fig. 3)."”

Peri-implantitis has been defined as an
inflammatory lesion causing crestal bone
loss and soft tissue inflammation which can
present with bleeding on probing and sup-
puration (Fig. 4)."”

Mombelli first described peri-implantitis
when he and co-workers compared the
microbiological features of implants con-
sidered to be successful and those that were
‘failing’ resulting in bone loss.'® Even at this
early stage this study illustrated how poor
oral hygiene and uncleansable suprastruc-
tures increased the likelihood of a patho-
genic biofilm."

One relatively new manifestation of peri-
implantitis is apical (or retrograde) peri-
implantitis which presents at the apex of
root formed endosteal implants (Fig. 5)."

DIAGNOSTIC FEATURES
OF PERI-IMPLANTITIS

Clinical features

Appearance

Peri-implant lesions are often asympto-
matic in their early stages and can present
as a chance finding at recall. In such pres-
entations, the peri-implant soft tissues are
usually inflamed, presenting with bleeding
on probing, consistent with a diagnosis of
peri-implant mucositis. Inflammation of
the gingival cuff may not, however, always
be present but gingival enlargement can
develop if implants are located in an area
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Fig. 2a Long cone periapical of the upper left
quadrant in a patient presenting complaining
of pain from the 25. Despite requiring

root canal re-treatment and a new coronal
restoration the tooth was later extracted in
favour of a third implant and a new bridge

Fig. 2b Long cone periapical radiograph of
the same site taken three years later. Severe
bone loss as a result of peri-implantitis was
evident. Despite efforts to treat the implants
all three fixtures were explanted and the
patient provided with a partial denture

Fig. 3 Peri-implant mucositis localised to
the implant in the 21 site. The implant in
the 11 site was otherwise inflammation free.
The 21 exhibited bleeding on probing but no
signs of bone loss and required improvement
in hygiene measures which resulted in
improvement in signs and symptoms

of non-keratinised mucosa or if the restora-
tion is removable (Fig. 6). Recession may
also be present in combination with exposed
implant threads. Where the gingiva is thin,
a blue hue may be present due to shine
through of the underlying metal implant.

Probing

Peri-implant probing is important for both
diagnosing peri-implantitis and monitoring
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Fig. 4 Peri-implantitis detected on implants
in the 11, 13 and 14 sites. Probing on the 11
implant was easier to achieve than the 13 and
14 due to the removal of the crown which
impeded optimal probe angulation. The size of
pocket was not fully appreciated as this was
deeper than the size of the probe. Marked pus
and bleeding was present throughout probing
making recording of depths difficult

Fig. 5 Long cone periapical of an implant
presenting with a buccal discharging sinus.
A gutta percha point was placed within the
sinus which coincided with an implant apical
radiolucency. Periapical peri-implantitis was
diagnosed and local surgical debridement

of this site was achieved and resulted in
cessation of some of the patients symptoms

Fig. 6 Peri-implantitis on an implant in the 27
site. Due to the buccal position of the fixture
the buccal aspect of the implant was adjacent
to mobile non-keratinised tissue. A significant
degree of plaque and bleeding was detected

disease progression (Figs 4 and 6).%° Similarly
to teeth a 0.25 Ncm probing force has been
recommended.” There have been concerns
that probing force similar to that for teeth
may result in false positive readings for
bleeding on probing or permanent dam-
age of the tissues.?” This has since been
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Table 1 Recommendations on probing

Where access to the implant is not compromised
the use of a metal probe is advised. Where the
suprastructure is bulky and removal is not readily
achievable then a plastic probe maybe used to
circumnavigate the attached restoration. Ideally
the probe should pass parallel to the long axis of
the implant for accurate measurements.

Four points of probing should be obtained; two
buccally and two lingually/palatally.

Ensure measurements are taken along the long
axis of the implant and not the restoration.

Probing force should be no different than that for
teeth-namely 0.25 Nem.

Bleeding and suppuration on probing should be
noted.

Interpretation of probing depths requires
caution. Deeply located implants may have
probing depths of 5 mm or greater but
remain clinically healthy. Pathologic probing
profiles around implants are usually consist-
ent circumferentially around the fixtures.

The need to interpret probing profiles and
more importantly their changes over time
seem to provide the best information on dis-
ease development and progression.?®* These
progressive changes need to be differentiated
from any expected bone remodelling post
implant placement.” Recommendations for
probing are given in (Table 1).

Bleeding on probing

A fixed reference point should be utilised. This
may either be the abutment or crown margin.

discounted and a probing force of 0.25 Ncm
is now recommended. The epithelium around
implants after probing has been shown to
heal within five days.?

Peri-implant probing should be performed
to determine the location of the base of a
pocket relative to a known and documented
fixed landmark on the implant or its supra-
structure.”* Probe penetration varies with
the condition of the peri-implant tissues.
In health and mucositis, the presence of a
soft tissue collar prevents the probe from
reaching the alveolar crest.”® In contrast
probe penetration has been shown to reach
the alveolar bone level in peri-implantitis.>

Probing error has been shown to be
greater around implants with peri-implan-
titis than those with mucositis or in health.”
Because of this phenomenon standardisa-
tion of probing around implants is impor-
tant for accuracy and the detection of any
inflammatory changes. Measures such as
reducing probing force to 0.25 Ncm and the
recording of probing points and angulations
in relation to the restoration might improve
repeatability and accuracy.

Probing around implants often tends
to be more difficult than around teeth
due to the need to navigate around the
implant suprastructure. Where the restora-
tion is bulky, reproducible probing depths
may only be possible if the restoration is
removed to assist direct visual examina-
tion. One suggestion has been to use plas-
tic probes (TPS or WHO 621) due to their
superior flexibility and ability to navigate
around the implant suprastructure.”® The
clinical process of identifying the base of
the pocket with certainty can also be dif-
ficult. If the apex of the probe engages a
thread this may be mistaken for the bottom
of the defect. Although the use of a plastic
probe has advantages, metal probes are still
the first choice for probing.?**
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Bleeding on probing represents the inflam-
matory response of tissues to the presence
of a biofilm. Bleeding on probing around
implants has been shown to be a significant
predictor for disease presence.’**' Indeed the
presence of bleeding on probing is a bet-
ter predictor of peri-implant disease than
analogous periodontal disease.***! As such
detection of bleeding on probing or peri-
implant mucositis should be a prompt for
the increased reinforcement of self-directed
oral hygiene measures as well as supportive
periodontal treatment. This increased self and
professionally directed maintenance is likely
to be crucial in the preventing progression to
peri-implantitis.

Suppuration

Suppuration indicates active peri-implantitis
and is likely to be associated with bone loss
and future implant failure if no active pre-
ventive treatment is instigated.

Percussion

Tenderness to percussion can be detected in
peri-implantitis and also the rarer presenta-
tion of retrograde peri-implantitis. Implants
should be percussed in lateral and apical
directions to aid diagnosis. The percussion
tone can also be noted since where significant
bone loss has occurred the tone can often be
duller than the normal high pitch associated
with implants in health. However, this finding
must be treated with caution due to the lack
of robust evidence to support this association.

Mobility

Mobility is a poor indicator for peri-implan-
titis progression and is only really relevant
where the disease has progressed to the
extent that implant removal is indicated.”
Where extensive reconstructions are sup-
ported by a number of implants there may be
a need to deconstruct the bridgework, or bar,
to fully assess the presence of mobility of
individual units. Even in cases of advanced
bone loss implants may remain immobile
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despite marked tissue loss due to partial loss
of integration.

Delineation between true mobility of the
implant and that of its supra structure is also
required. For example, detection of mobility
of an implant retained crown can be per-
formed by applying rotational movement to
the crown between forefinger and thumb as
opposed to a bucco-palatal direction. This is
due to the orientation of the threads making
rotational movement more discernible.

Resonance frequency analysis

Resonance frequency analysis is a method
of recording micro-motion of an implant by
way of implant stability quotient (ISQ). A
stable integrated implant has an ISQ value
of approximately 70.>* This method is uti-
lised to measure stability once integration
is completed and before restoration. One
recent study measured resonance frequency
as a means of measuring success for surgi-
cal treatment of peri-implantitis.? As yet the
ISQ number has not been utilised for the
monitoring or diagnosis of peri-implantitis.

Retrograde peri-implantitis

Where retrograde peri-implantitis presents
the gingival margin may appear to be dis-
ease free without the presence of marginal
implant bone loss.” Instead the lesion may
present clinically as a sinus tract or a swell-
ing coinciding with the apical portion of the
implant. Tenderness over the apical portion
of the implant may also be present.

Radiographic features

Good quality radiographic examination is
valuable in the diagnosis and monitoring of
peri-implantitis. Radiographs taken once the
restorations are definitively placed should
be adequate to provide a baseline for future
reference and help to confirm optimal res-
toration seating (Figs 7a and b). Marginal
bone changes during the first year of resto-
ration maybe related to physiological bone
remodelling and establishment of biologic
width, and should not be confused with peri-
implant disease.**

The baseline radiograph may be repeated
after the first year in function to assess the
stability of bone support, or in cases where
any clinical signs may indicate incipient
pathology. Any further radiographic expo-
sures should be done on the basis of need
and should be based on significant changes
in the clinical picture and not just performed
to follow any arbitrary protocol.

Optimal beam angulation will allow threads
to be recorded and provide additional infor-
mation on disease progression.* Indeed paral-
lel angulation will result in thread sharpness
on both sides of the implant.*
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Consistent angulations can be challeng-
ing where restorations are particularly bulky.
Implants that are often longer than adjacent
teeth and their restoration can be signifi-
cantly angled away from the long axis of
the implant (Fig. 8).

Radiographically, peri-implantitis lesions
can vary in their presentations. Where the
alveolus is wide bucco-lingually or bucco-
palatally they can present as a saucer or fun-
nel outline with mesial and distal portions of
similar shape or near equal extent (Fig. 9).
Where the alveolar ridge is thin or just wide
enough to accommodate the implant the
bone loss often appears to be more horizon-
tal in nature.

Radiographs have their limitations when
interpreting a three-dimensional pathologic
process. For example, interproximal bone lev-
els may appear to be intact radiographically
but clinically a significant peri-implantitis
lesion can be present, especially on the buc-
cal aspect. The radiopacity of implants when
compared to teeth may reduce the sensitivity
of radiographs when attempting to detect peri-
implant problems. Advice on radiographic
imaging for implants is given in Table 2.

Advanced imaging

Digital subtraction radiography can be
utilised to detect bone density changes
adjacent to implants.’” Functional loading
has been shown to result in bone density
increase whereas peri-implant infection
results in a decrease.”” This tool may pro-
vide adequately trained clinicians with the
ability to detect early changes in bone which
would otherwise be difficult to detect using
conventional techniques.’®

The use of cone beam technology in the
diagnosis and assessment of biological
complications involving encroachment on
structures such as the inferior dental canal
and the maxillary sinus is well established.
Conversely, cone beam imaging in the diag-
nosis and assessment of peri-implantitis
lesions is less common (Fig. 1c).>> At present
there is only one pilot study illustrating the
use of cone beam computed tomography in
the assessment peri-implantitis defects.’ As
such the evidence is, at the current time,
insufficient to advocate its routine use in
diagnosis. Moreover the increased radiologi-
cal exposure may not provide significantly
greater information that may affect treat-
ment decisions.

AETIOLOGY AND EPIDEMIOLOGY

Aetiology of peri-implant diseases

There is still some considerable conjec-
ture with regards to the true aetiology of
peri-implantitis.*® Recently there has been
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Fig. 7a Long cone periapical of implants
in the 13, 14, and 15 sites. Due to poor
angulation the position of the alveolar
crest relative to the implants could not be
delineated. Due to the poor angulation the
implant threads could not be identified

Fig. 7b Long cone periapical post restoration.
With optimal paralleling technique the
alveolar crest could be identified as well as
the position of bone relative to the threads of
the implant

speculation that a peri-implantitis infection
is actually a secondary manifestation of an
exaggerated foreign body reaction to the
implant itself.*’ The same group also identi-
fied corrosion of the implant as a potential
risk factor for the development of peri-
implantitis.*> Greater research in aetiologi-
cal factors other than biofilm development
seems to be required.

However, the development of a biofilm is
considered by many workers as a key fac-
tor in the development of peri-implantitis.*
Biofilm development may become more
likely once any marginal bone loss occurs
whether this be pathological or physiologi-
cal. As such it can be debated that biofilm
development is a secondary, as opposed to a
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Fig. 8 Long cone periapical of implants
retaining bridgework in the 22, 23 and

24 sites. Due to the gross difference in
angulation between the long axis of the
crowns and implants optimal radiographic
examination was difficult to achieve without
the need for multiple radiographs

Fig. 9 Dental panoramic tomograph
illustrating localised peri-implantitis on the
implant in the 31 site. Note the funnel shaped
nature of the radiolucency which is virtually
symmetrical mesially and distally

Table 2 Recommendations on radiography

Utilisation of perpendicular beam angulation to the
axial inclination of the implant and not of the asso-
ciated restoration which maybe angled differently.

Where possible attempts at maintaining repro-
ducible beam angulations between separate time
points aides disease diagnosis and monitoring.

Once definitive restorations are torqued or
cemented an initial radiograph should be taken.
Ideally long cone peri-apical views provide the best
clinical picture. Dental tomograms may be less
beneficial due to decreased clarity especially where
implant angulations are outwith of the focal trough.

At a one year review the initial radiographic exam
should be repeated and compared to the initial
examination and compared to illustrate biologi-
cal width development or indeed presence of
peri-implantitis.

Future radiographic examinations may be considered
when clinical signs and symptoms elicit the presence
of a pathology requiring further investigation.

BRITISH DENTAL JOURNAL VOLUME 217 NO.6 SEP 26 2014



Fig. 10 Peri-implantitis on all maxillary
fixtures placed for purposes of a fixed bridge.
The bridge design inhibited effective cleaning
and the implants subsequently became
populated plaque resulting in peri-implantitis

Fig. 11 Implants placed in close proximity in
the 23, 24 site. Bone loss was noted between
the fixtures. Provision of crowns was difficult
to achieve as was professional and self
administered interproximal cleaning

primary, aetiological factor for peri-implant
bone loss (Fig. 10).*

Teeth and implants are anatomically dif-
ferent and as such so is the process of bio-
film development. Teeth have transeptal or
dentogingival fibres (Sharpey’s fibres) that
insert into cementum and tend to form a seal
against bacteria in health. These are absent in
implants and the fibres that exist are largely
circumferential in nature.* Once an abutment
is connected to the implant the microflora
that establishes in the peri-implant sulcus is
nearly identical to that found on adjacent
teeth.*® Progression to bacterial population
of the implant surface may result from epithe-
lial ulceration with disruption of peri-implant
connective tissue adhesion leading to biofilm
establishment there.*

Factors that are likely to influence the
nature of the biofilm and its establish-
ment include surface roughness, composi-
tion, and the thread profile. Implants with

BRITISH DENTAL JOURNAL VOLUME 217 NO.6 SEP 26 2014

rougher surfaces and more aggressive thread
pitches are likely to develop a biofilm that
is more robust and difficult to remove."”*
Unfortunately, these features are designed
to improve osseointegration but perversely
also seem to promote biofilm formation. As
such a need for greater quality research into
the effect of surface characteristics on peri-
implantitis development has been highlighted
by an international consensus group.® A pos-
sible innovative approach to peri-implantitis
maybe the creation of a surface which is osse-
ointegrative but concurrently antimicrobial
when exposed to the oral environment.*!

Once a biofilm becomes adequately estab-
lished inflammation of the circumferential
soft tissue can result in peri-implant mucosi-
tis.”?> Detecting progression from biofilm
development to peri-implant mucositis is cru-
cial as mucositis is readily treatable with oral
hygiene measures and biofilm disruption.*
If this microbial colonisation is prolonged,
an inflammatory infiltrate forms in response
which results in the establishment of a peri-
implantitis lesion.** However the progres-
sion from mucositis to peri-implantitis is not
automatic and as such patients may present
with erythematous tissues without associated
bone loss. In cases where progression does
occur the local host response mediates bone
resorption in a similar way to periodontitis,
resulting in decreased bone implant contact
over time. There have been suggestions that
peri-implantitis progresses at a greater rate
than periodontitis due a variety of histologi-
cal factors.”® Where periodontal and peri-
implantitis lesions are compared a protective
tissue capsule, which serves to self-limit the
lesion, is present in periodontitis but absent in
peri-implantitis.** As a result the apical extent
of the lesion is more pronounced in peri-
implantitis than periodontitis. Peri-implantitis
lesions have been shown to exhibit signs
of acute inflammation with proportionally
greater amounts of inflammatory mediators
and resorbing osteoclasts lining the crestal
bone.* It seems that the pathology associated
with peri-implantitis is more aggressive and
rapid and so can develop unchecked due to
these characteristics.

This is reflected in studies examining
surface roughness and the progression of
peri-implantitis; those implant surfaces with
smoother surfaces exhibited less progression
of peri-implantitis than those with greater
surface area and geometries.”® As such sur-
face area and geometry of fixtures plays a
significant role in the osseointegration pro-
cess but conversely appears to result in faster
progression of peri-implantitis if and once
the disease process has been initiated.”’

Sand-blasted and acid-etched surfaces
(SLA) appear to develop mature biofilms

© 2014 Macmillan Publishers Limited. All rights reserved
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quicker than machined and modified acid-
etched implants.”® Indeed the slower the
biofilm formation the greater the likelihood
of the presence of immature biofilm which
is easier to remove.”® SLA surfaces appear
to exhibit the highest values for bacterial
colonisation and biofilm maturation.”® An
assessment of the surface characteristics of
the implant may be considered prudent where
published research indicates that certain
implant types are likely to harbour more viru-
lent biofilms which may worsen prognosis.*®
Communication of these issues to the patient
before the start of any treatment is likely to
aid patient understanding of prognostic fac-
tors and help to inform the consent process.

The exact aetiology of apical (or retro-
grade) peri-implantitis is unclear but it is
thought to be related either to the overheating
of bone apically during implant placement,
contamination of the implant surface during
instrumentation or pre-existing disease at or
close to the implant site for example, residual
apical pathology from a previously extracted
tooth, residual root fragments, or close prox-
imity to an infected maxillary sinus.**' True
apical peri-implantitis needs to be distin-
guished from vertical over-preparation of
the implant site.®

Differential diagnosis

Bone loss around implants may occur due
to reasons other than biofilm development.
Once an implant is restored a period of
bone remodelling is likely to occur which
may result in the appearance of bone loss
without infection.®® This establishment of
the implant biologic width happens over
the course of the first year after restoration
after which the bone level stabilises.®* The
rate at which bone stabilises varies between
different implant systems.*

Soft tissue manipulation techniques
designed to contour restorations to prefer-
entially mould gingival tissue can also result
in bone remodelling in a similar way.*

Implant positioning can also effect the
bone remodelling, If implants are placed too
close together then the risk of physiological
bone loss may increase (Fig. 11).°® A simi-
lar situation may arise with implants placed
too deeply resulting in bone loss from bone
adjacent to the submucosal component of
the restoration.®’

Gingival biotype can also influence physi-
ological bone remodelling around implants.
Thick biotypes have a lesser propensity to
loose marginal bone than thinner types.*®

Prevalence and incidence

There is limited evidence on the prevalence
of peri-implant diseases, with less available
on its incidence. A study by Fransson et al.
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has shown that peri-implant mucositis is
present in 28% of subjects having at least
one implant affected by peri-implantitis.®
This study examined 662 patients with
implants placed between 5-23 years. Of the
1,070 implants examined, 40% presented
with bone loss associated with peri-implan-
titis. Interestingly the anterior mandible was
the most commonly affected site.*

In contrast recent research findings uti-
lising meta-analysis shows 19% of patients
and 10% of implants were diagnosed with
peri-implantitis.”” The most recent research
by way of systematic review of nine studies
examining 6,283 implants in 1,497 subjects
found the frequency of peri-implant mucosi-
tis to be present in 63.4% of participants
with peri-implantitis found in 19%."

The above studies may, however, be an
underestimation of the true prevalence of
the disease.”””* In a systematic review exam-
ining quality of studies investigating peri-
implant disease the majority of studies on
prevalence did not state the applied study
design, describe any effort to address sources
of bias nor explain how missing data was
addressed.”* Reasons for this apparent bias
and underestimation may be numerous.’*”¢
Other aspects are linked at the patient level
where the features of the disease mean that
it is under reported by patients. For example,
peri-implantitis might provide less symp-
toms than the periodontitis and may become
mobile only at the terminal stage.

The literature examining the incidence
of peri-implantitis is more sparse. A study
by Renvert and colleagues examined the
incidence of peri-implantitis over a 13-year
period.”” The incidence of peri-implantitis
development between years 1 and 7 varied
between 26.2% and 30.4% depending on the
implant system. This fell to between 7.1%
and 11.5% between years 7 and 13 again
respective to the implant system.”” The dif-
ference between implant systems or surfaces
was not, however, found to be significant.”®

The risk of peri-implantitis in the early
years after placement is supported by a
retrospective study of 281 patients over
a period of nine months to 13 years by
Charalampakis and colleagues.”® This study
examined patients with peri-implantitis and
found that, sadly, 91% of patients examined
had pus, bleeding, bone loss of greater than
one third of the implant or probing depths
of 7 mm or greater.”® In 43% of patients
peri-implantitis developed early with fix-
tures having been in function for less than
four years.”® Although evidence is limited
and requires further clarification it seems
that the risk of peri-implantitis is present
soon after implant placement and with inci-
dence possibly decreasing with time.”
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Despite a high reported incidence and
prevalence from a limited research base there
also seems to be a cohort of patients who
may present with peri-implant mucositis but
are resistant to further progression of the
disease despite the presence of a virulent
biofilm.®

CONCLUSION

The increasing number of implants being
placed by a wider range of clinicians and in
patients with varying demand and associated
risks may lead towards increased prevalence
and incidence of peri-implantitis.

Where peri-implantitis lesions progress
unchecked the need for implant removal may
become unavoidable. Removal of the entire
implant, termed explantation, often leaves
a sizeable defect, can be traumatic and can
result in marked soft tissue changes leaving
an edentate site that is more difficult to man-
age than previously. Indeed implants placed
in previously failed sites have a decreased
chance of survival.” As such, prevention of
peri-implantitis is a key factor in patients
where implants are being planned.

The next part in this series of papers will
examine techniques in preventing the devel-
opment of peri-implantitis.
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