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AUDIENCE:

This course is intended for dentists, dental hygienists, and
dental assistants.

EDUCATIONAL METHOD:

The educational method used is self-study. A post test must
be submitted to receive credit.

COURSE OBJECTIVE:

To provide dental professionals with emerging information
on preventive management concerning the bacterial aspects
of peri-implant inflammation.

LEARNING OUTCOMES:

Discuss the clinical signs of peri-implant mucositis

and peri-implantifis

List some of the nonbacterial causes of peri-implant inflammation
Discuss the role that the patient plays in preventing

peri-implant inflammation

List the limitations that some of the traditional at-home

oral hygiene devices may have

Discuss the benefits that a sonic-water flossing device

may provide for patients restored through dental implants

INTRODUCTION

Maintenance therapy is essential for monitoring and preserving the health
and stability of successful dental implant restorations.Since root form dental
implants were infroduced in the United States approximately 4 decades
ago, dentists have found that these medical devices are not immune to
complications. A systematic review of the survival and complication rates of
implant supported fixed dental prostheses, with a mean observation period
of at least 5 years, reported that only 66.4% of the patients were free of any
complications] The most frequent biological complications over the 5-year

observation period were peri-implantitis and soft tissue complications (8.5%).

In this review, prosthetic complications were also noted to range from 5% for
loss of retention/screw loosening up to 13.5% for veneer material fracturing.
Concerning issues involving the peri-implant soft tissues, preventing these
complications will help avoid implant failures. However, when a complication
does occur, it is imperative to diagnose it early and provide intervention on a
timely basis.

@

A well-tailored maintenance program that includes diligent oral hygiene
efforts on the part of the patient and routine follow-up for cleanings and
examinations in the dental office is the best means to avoid complications
from occurring or getting out of hand. This paper will address some of the
emerging information on this subject.

PERI-IMPLANT MUCOSITIS

Throughout the evolution of dental
implants, what has become
apparent is that biological issues
can arise that threaten implant
survival. The two complications
that have been focused on

the most are peri-implant
mucositis and peri-implantitis.”

In the consensus report of the
Sixth European Workshop on
Periodontitis, Lindhe and Meyle®
described peri-implant mucositis
as an infectious disease where
the inflammatory lesion resides
in the mucosa with no bone loss
being evident beyond physiologic
modeling/remodeling that
occurred at the fime of implant
placement (Figure 1). Peri-implant
mucositis is clinically identified by
redness and swelling of the soft
tissue without radiographic bone loss. However, bleeding when probing is
recognized as an essential feature.* Outcomes from reports* assessing the
prevalence of peri-implant diseases over a 914 year period revealed that
peri-implant mucositis was present in 48% of implants (Figure 2).° The
traditional belief was that mucositis is a bacterially caused disease and is
the precursor o patients developing peri-implantitis. Both Salvi et al.” and
Pontoriero et al® demonstrated a causal effect between the cessation of
oral hygiene, bacterial plagque formation, and the development of peri-
implant mucositis. Salvi et al” used a biomarker, an enzyme associated
with breaking down collagen known as MMP8 (which was measured
from crevicular and oral fluids), indicating the presence of inflammation.
The benefit of using MMP8 is that it may serve as an unbiased qualitative
measure for whether peri-implant mucositis is present.

Figure 1: Radiographic bone level
after case completion.

Figure 2: Peri-implant Mucositis.

Although the decrease/elimination of this biomarker's values suggested
that the resumption of oral hygiene eliminated the disease, the clinical
appearance of the areas with mucositis, compared to the teeth with
gingivitis, never went back to pretreatment appearance. Why this is the
case is not understood.

It has been suggested that peri-implant mucositis is reversible with early
intervention and removal of the bacterial etiology.” However, freatment
efforts fo eliminate mucositis have fallen short of elimination—this has been
the case when employing fraditional mechanical therapy® along with the
addition of local and systemic chemotherapeutic adjuncts™* Although these
approaches have demonstrated success in managing fraditional gingivitis,
they appear o have limited effectiveness with mucositis.



This may be explained by additional non-microbial causalities that
create an inflammatory infiltrate. Examples of events that may create
inflammation at the dental implant site include fretting and galling af
the implant-abutment interface,“* the development of titanium metallic
particles associated with the dental implant placement™ and performing
specific professionally administered hygiene procedures around the
dental implant®.

Bleeding on probing is an important
feature of peri-implant mucositis.*

With fretting and galling (i.e.. micromotion of the dental implant abutment
during function), inflammation may be elicited by the movement itself

or the resultant production of titanium granular particles. The concern
with generating titanium debris in the tissue transcends simply eliciting a
foreign body reaction. Sudrez-Lépez del Amo et al* took titanium debris
that they created from dental implants and cultured the material with
normal oral keratinocyte immortalized cells. These authors demonstrated
that the particles/debris might contribute to the disruption of epithelial
homeostasis and potentially compromise the oral epithelial barrier by
damaging the cellular DNA. For a dental implant, the integrity of the
surrounding sulcular epithelium is critical—this is the only defense against
invasion because no collagen fibers are inserted into an implant (as is done
with a tooth). Oral hygiene efforts may also create particulate titanium
debris in the surrounding sulcular area of the dental implant that may
impact the epithelial attachment's homeostasis. Harrel et al. demonstrated
this through ulfrasonic scaling of an implant whose surface is sandblasted
and acid efched ” If this particulate fitanium had biofilm attached to it, the
consequences could be quite devastating.

The consequence of not eliminating peri-implant mucositis could be the
development of peri-implantitis, which could threaten the dental implant
supported prosthesis's longevity. The need for eliminating mucositis and
compliance with maintenance therapy was demonstrated in a study
performed by Costa et al In this study, the researchers looked at a subset
of 80 patients from a prior study” who were part of a larger population of
212 patients with dental implants. This particular subset of 80 patients was
diagnosed with mucositis at baseline before their maintenance phase of
treatment and was broken down into two groups. One of the two groups
received preventive maintenance, and, of these individuals, 18% progressed
to peri-implantitis. The outcome was far worse for the other group who
experienced no preventive maintenance. In this group, 44% progressed

to peri-implantitis. Costa et al. concluded that the absence of preventive
maintenance in individuals with preexisting peri-implant mucositis was
associated with a high incidence of peri-implantitis. Moreover, clinical
parameters, such as bleeding on peri-implant probing, probing depth,

and the presence of periodontitis, were associated with a higher risk of
developing peri-implantitis. This study demonstrated the importance of
eliminating mucositis, giving proper instruction in oral hygiene, and regularly
attending to a prescribed maintenance program for patients who have
been rehabilitated with dental implants. The compromise would be
aftending to mainfenance care at a sporadic rate. However, suboptimal
outcomes for maintaining peri-implant health were demonstrated in a
cohort of such patients.®

A 2017 practice-based study out of the Mayo Clinic by Hoerler et al® looked
af a patient cohort comprising 163 patients with 941 dental implants. Overall,
55 patients with 332 implants were grouped and labeled as consistent—
where the implant-supported full-arch fixed prosthesis received dental
hygiene therapy biannually at a minimum,. and 108 patients with 609
implants were grouped and labeled inconsistent—their dental hygiene
therapy was administered at a minimum once every 3-10 years. Hoerler

et al® found that consistent dental hygiene therapy increases the median
in years in which soft fissue pathology or implant failure occurs. What

was also of interest was that the material from which a dental hygiene
instrument was constructed had little bearing on long-term implant survival
or soft tissue pathology. In other words, specialized instruments designed
for dental implant maintenance held no strategic advantage over other
traditionally used instruments.

PERI-IMPLANTITIS

The term peri-implantitis was introduced in 1987 by Mombelli et al. and
described the second prominent biological complication.” The basis
proposing this designation was the belief that bacteria had a causal
relationship to this specific disease, where bone loss around a dental
implant was beyond what would usually be seen for physiological
modeling/remodeling.

For decades, dentists who have either placed or restored dental implants
have pursued treatment for these two conditions predicated on the belief
that these disease entities had but one etiology: bacteria. The general term
"peri-implantitis” has often been applied to any implant with varying bone
loss degrees beyond physiologic modeling/remodeling. In those cases where
a baseline radiograph is absent, a threshold vertical distance of 2 mm

from the expected marginal bone level (following remodeling post-implant
placement) is the threshold for this diagnosis (Figures 3a-c)***
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Figure 3a.b,c: Peri-implantitis around mandibular 1st molar seen clinically,
radiographically and surgically.

Unfortunately, as noted in aliterature review by Tomasi and Derks,” the
clinical definition of peri-implantitis has differed in many studies, leading

to confusion about the incidence and prevalence of this disease. It is
important to note that no single diagnostic tool can, with certainty, establish
a diagnosis of peri-implantitis* Suppuration has been recognized as one

of the diagnostic criteria for peri-implant diseases. However, its presence

or absence fails to distinguish between peri-implant mucositis and peri-
implantitis without other, more meaningful data” Hence, it is essential that
probing depths, along with bleeding on probing, be confinuously recorded—
when possible, in a maintenance program, along with radiographs exposed
on a routine basis to recognize the disease at its earliest stages—or
peri-implantitis will rapidly cause a breakdown. Moreover, there may be a
need to take radiographs more frequently because the restoration may not
always allow easy implant probing*



Adherence to a professional
maintenance program can increase
the longevity of the implant.”

PATIENT SUPPORTIVE CARE

Although supportive care at a dental office is critical for maintaining peri-
implant health, adhering to daily ongoing oral hygiene at home is also
essential. For patients who have invested heavily in their implant-supported
prosthesis, the question is: What to use fo avoid complications?

First and foremost, the device(s) must effectively reach the site where the
prosthesis emerges from the oral soft fissues to inferrupt the potentially
developing biofilm. One device that has demonstrated efficacy for oral
hygiene challenges with implant prosthesis maintenance is a counter-
rotational powered toothbrush. Truhlar et ol performed a 6-year study
with such a device. After training 85 clinical investigators at 32 dental
research centers across the United States and gathering periodontal data,
they evaluated 2,966 implants that had been entered info a centralized
database and assessed outcomes after 24-months of observation. They
noted that the counter-rotational powered toothbrush removed plaque
significantly better than manual methods from all implant surfaces and at
all recall intervals up to 24 months. However, tooth brushing does not reach
the proximal surfaces of teeth or dental implants.

Devices such as floss and proxabrushes have traditionally been used to
manage these areas. However, one of the shortcomings of flossing has been
the lack of patient compliance. Reuters reported a survey related to flossing
that was conducted as part of the American Academy of Periodontology's
national campaign called “Love the Gums You Are With." Overall, the results
showed that more than one-quarter of those surveyed said they lied to their
dentists about flossing* Another issue has been the association between
remnants of dental floss being found around the neck and coronal part of a
dental implant* Van Velzen et al. concluded that, in cases where there may
be exposed rough surfaces of a dental implant, the peri-implant condition
might be jeopardized by the application of dental floss*

As an dlternative, interproximal brushes in combination with tooth brushing
has demonstrated efficacy for interdentally cleaning teeth that exceed
brushing alone or with flossing in combination with brushing,” while possibly
being patient preferred”

When it comes to dental implants, Chongcharoen et al* demonstrated that,
if designed properly, interdental brushes can enhance the removal of plaque
due to the higher cleansing effect on the buccal and lingual line angles,
which are hard to reach.

One of the downsides for patients using interdental brushes is replacing
them on a reasonably frequent basis. A welcome addition to their homecare
would be the use of an ancillary aid that would not require replacement.
Magnussen et al.* looked af the combined use of manual brushing with
either a Waterpik™ water flosser with the Plaque Seeker™ tip or traditional
flossing fo reduce the bleeding on probing (BOP) index around dental
implants. In a 30-day single-blinded study performed at a single center,
these authors demonstrated that, after the study, 81.8% (18 of 22) implants in
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the water flosser group showed a reduction in BOP compared to 33.3%

(6 out of 18) in the floss group—demonstrating that the use of a water
flosser might be a reasonable adjunct to manual brushing to clean around a
dental implant compared to traditional flossing.

In many instances with dental implants, exposure to a rough surface may

Figure 4: Plaque Seeker™ Tip.

occur years affer the implant's placement due to the edentulous ridge's
triangular shape and the narrow dimension of the bone surrounding the
dental implant. Grunder et al.” based upon Black et al's prior work,*

have advocated that an implant must have at least 2 mm of the bone
surrounding it in all directions upon placement. However, this has not always
been the case. When implant surface exposure occurs following healing

or related fo a bacterial insult and thin alveolar housing, plague removal's
importance becomes more challenging.

An in vitro study by loannidis et al.* looked at using an oral irrigator
combined with 0.2% chlorhexidine and compared it to a sonic toothbrush
with 0.2% chlorhexidine in reducing biofilms aftached to rough fitanium
surfaces immediately after cleaning. Following a regrowth phase of 24
hours, micro-organisms were removed equally with either device combined
with a concentration of 0.2% chlorhexidine.

Given the outstanding results achieved with sonic toothbrushes, an
interdental water flosser
manufacturer has launched a
novel product that combines

a sonic toothbrush with the
water flosser. In a 4-week,
single-masked, 3-group

parallel clinical trial comparing
the novel sonic toothbrush,

sonic toothbrush, or manual
toothbrushing and flossing,
Goyal et al* demonstrated that
the novel sonic toothbrush was
significantly more effective than
traditional sonic toothbrushes or
standard brushing and flossing
for improving oral health. It
remains to be seen whether this
will translate to dental implants.

Figure 5. Although esthetic and
functionall, this restoration requires extra care
for maintenance.



There are undoubtedly several instances where hygiene may be
challenged; for example, when clinicians attempt to place the
implant with enough bone surrounding it, the prosthesis design may
be suboptimal for hygiene to compensate for esthetic, phonetic, and
functional needs (Figure 5).

Suppose a device that incorporates both sonic brushing with water
flossing can overcome some of these hygiene challenges and

is a patient-preferred method. In that case, it may help reduce

the incidence and prevalence of both peri-implant mucositis and
subsequent peri-implantitis. As a review by Cortellini et al. pointed
out, patient compliance, including plagque control and dental
follow-up, must be optimal to achieve the peri-implant area’s
homeostasis.* Moreover, due to the continued failure to adopt other
strategies for interdental cleaning, the use of water flossing unto
itself would be a welcome addition if it increases compliance and
reduces the incidence and prevalence of peri-implant inflammation.

Data for cleaning single implants or a bridge is very different from
cleaning implants designed fo retain an implant that is either
removable for cleaning or nonremovable (Figure 6). The latest
infroduction to the Waterpik™ tip designs is the Denture Retained
Implant Tip (Figure 7). which allows access below the denture
prosthetics and the implant inferface.

Figure 6: Screw retained maxillary Figure 7: Denture Retained Implant Tip.
and mandibular full denture.

SUMMARY

The historical literature regarding the freatment of peri-implantitis
suggests that no one method can be advocated, as efforts have

met with a high level of failure (as evidenced by ongoing disease
progression).* Although recent efforts demonstrate greater success
for effective peri-implantitis management,” nevertheless, were
patients fo perceive that their investment into their dental implant
care might end badly, it could be quite emotionally devastating for
them.” Hence, efforts must be made toward avoiding complications—
this returns to emphasizing and educating patients on the role that
maintenance plays in the longevity of their restoration—beginning with
well-executed implant surgical and restorative freatment. It extends

to identifying potential risks for complications, orienting the patient
towards proper plague control methods daily, and adhering fo a well-
tailored, professionally administered maintenance program. With all
these factors considered, patients can achieve long-term success with
their dental implant care.
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POST TEST FOR COURSE #20-34: THE ROLE OF IN-OFFICE AND AT-HOME
MAINTENANCE THERAPY FOR SUSTAINING THE HEALTH AND FUNCTION OF
DENTAL IMPLANTS

An infectious disease that resides in the mucosa without
bone loss describes

a.  Gingivitis

b.  Peri-implant mucositis

c.  Periodontitis

d.  Peri-implantitis

Reported prevalence over a 9-14-year period showed

peri-implant mucositis was present in ____% of implants.
a  28%
b 34%
c. 48%
d. 56%

Which biomarker is associated with collagen breakdown
and measured from crevicular and oral fluids?

a -8
b. CRP
c. TNF-a
d.  MMP8

Which of the following are examples of events that may
create inflammation at the site of the implant?

a. Micromotion (fretting & galling)

b.  Titanium metallic particles

¢ Ultrasonic scaling

d. Al of the above

What diagnostic measurement on its own is not helpful to distinguish
between peri-mucositis and peri-implantitis?

a. Suppuration

b. Stippling

c. Recession

d. None of the above

6. Which clinical parameters are important fo record on a regular basis

to evaluate peri-implant disease?
a.  Probing depth increases

b. Bleeding on probing

¢. Suppuration

d.  Allof the above

. What percentage of American adults admit they lie about

how often they floss?

a  27%
b. 33%
c. 42%
d. 51%

. Which device was more effective at reducing bleeding on probing

around implants compared to dental floss?
a. Interdental brushes

b.  Wood sticks
c.  Rubber tip
d.  Water flosser
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