dentalcare.com ot 500y

Continuing Education Crest +

Current Concepts in Dental Implants: Clinical
Assessment in the Prevention of Peri-implant
Mucositis, Peri-implantitis, and Implant Failure

Course Author(s): Connie M. Kracher, PhD, MSD

CE Credits: 2 hours

Intended Audience: Dentists, Dental Hygienists, Dental Assistants, Dental Students, Dental
Hygiene Students, Dental Assistant Students

Date Course Online: 08/01/2017  Last Revision Date: N/A Course Expiration Date: 07/31/2020
Cost: Free Method: Self-instructional AGD Subject Code(s): 690

Online Course: www.dentalcare.com/en-us/professional-education/ce-courses/ce514

Disclaimer: Participants must always be aware of the hazards of using limited knowledge in integrating new techniques or procedures into their
practice. Only sound evidence-based dentistry should be used in patient therapy.

Introduction

According to the American Association of Oral and Maxillofacial Surgery (AAOMS) and the American
Academy of Implant Dentistry (AAID), 69% of adults 35 to 44 years of age have lost at least one
permanent tooth due to dental caries, periodontitis, accidents, or failed endodontic therapy. The AAID
states that more than 35 million Americans are partially edentulous or edentulous. By age 74, 26% of
adults in the United States are edentulous. In recent years, the demand for dental implants has risen
greatly, with a reported success rate at approximately 95-98%."?

Conflict of Interest Disclosure Statement
+ The author reports no conflicts of interest associated with this course.

ADA CERP
The Procter & Gamble Company is an ADA CERP Recognized Provider.

ADA CERP is a service of the American Dental Association to assist dental professionals in identifying
quality providers of continuing dental education. ADA CERP does not approve or endorse individual
courses or instructors, nor does it imply acceptance of credit hours by boards of dentistry.

Concerns or complaints about a CE provider may be directed to the . IE.D. D ® | Continuing Education
provider or to ADA CERP at: http://www.ada.org/cerp ADA CERP®[iesisitess

Approved PACE Program Provider
The Procter & Gamble Company is designated as an Approved PACE Program Provider
A by the Academy of General Dentistry. The formal continuing education programs of this
program provider are accepted by AGD for Fellowship, Mastership, and Membership
Academy . . . A
of General Dentistry Maintenance Credit. Approval does not imply acceptance by a state or provincial board
PACE of dentistry or AGD endorsement. The current term of approval extends from 8/1/2017
Program Approval for  £0 7/31/2021. Provider ID# 211886

Continuing Education

1

Crest® + Oral-B® at dentalcare.com | The trusted resource for dental professionals


http://www.dentalcare.com/en-us/professional-education/ce-courses/ce514

Course Contents
* Overview
+ Learning Objectives
« Introduction
« Current Dental Implant Therapy
+ Reasons Why Dental Implants Fail
« Peri-implant Anatomy and Biology
+ Biomechanical Assessment
+ Clinical Evaluation and Assessment
+ Peri-implant Mucositis and Peri-implantitis
Risk Factors
o Patient's Health Status
o Patient's Genetic Susceptibility and
Immunology
« Surgical Placement and Post-treatment
Concerns
+ Post-treatment Clinical Evaluation and Care
+ Patient Self-care Recommendations
o Manual and Power Toothbrushing
Interdental and Antimicrobial Adjuncts
+ Conclusion
* Course Test
+ References
+ About the Author

Overview

According to the American Association of Oral
and Maxillofacial Surgery (AAOMS) and the
American Academy of Implant Dentistry (AAID),
69% of adults 35 to 44 years of age have lost at
least one permanent tooth due to dental caries,
periodontitis, accidents, or failed endodontic
therapy. The AAID states that more than 35
million Americans are partially edentulous

or edentulous. By age 74, 26% of adults in

the United States are edentulous. In recent
years, the demand for dental implants has
risen greatly, with a reported success rate at
approximately 95-98%."?

Learning Objectives

Upon completion of this course, the dental

professional should be able to:

+ Discuss peri-implant anatomy and biology.

+ Discuss the biomechanical assessment
process with dental implants.

« Discuss the importance of clinical evaluation
and assessment with dental implants.

+ Identify risk factors relating to dental
implants.

* Understand the importance of oral hygiene
maintenance as it applies to the success rate
for implants.

Introduction

According to the American Association of Oral

and Maxillofacial Surgery (AAOMS) and the
American Academy of Implant Dentistry (AAID),
69% of adults 35 to 44 years of age have lost at
least one permanent tooth due to dental caries,
periodontitis, accidents, or failed endodontic
therapy. The AAID states that more than 35 million
Americans are partially edentulous or edentulous.
By age 74, 26% of adults in the United States

are edentulous. In recent years, the demand for
dental implants has risen greatly. The success

rate of dental implants has been reported in the
scientific literature to be approximately 95-98%."
It is estimated approximately 500,000 dental
implants are placed in the United States annually.*
Not only have placement techniques improved,
but the benefits that implants provide for patients
have increased as well. Dental implants improve
appearance, confidence, and self-esteem.

Dental implants also preserve remaining teeth,
improve a person’s ability to speak and masticate
properly, and eliminate the need for other types
of fixed and removable prostheses. Because
dental implants present a significant financial
investment, both the patient and the dental team's
commitment to long-term care are vital to dental
implant success.

Current Dental Implant Therapy

Dental implant designs and surgical techniques,
healing times, and restorative procedures have
continued to improve since Brand introduced
titanium implants in the 1950s. Previous implant
designs included the blade vents, subperiosteal,
and transmandibular implants. Biomechanical
issues presented a challenge, especially with
multiple posterior implants. With the lack of
predictability, these types of dental implants are
no longer used. Most of the studies reported
<50% success rate after 5 years, with pocket
formations exceeding 6 mm and significant
alveolar bone loss around the implants.>**

In the mid-1970s Schroeder contributed to the
success of endosseous implants. This type of
implant was more predictable. The procedure
included preparing a hole in the bone without
overheating or traumatizing the tissues. This
type of procedure achieved the implant-

bone apposition needed for success, as long
as micromovements at the interface of the
implant and bone were prevented during early
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healing. Currently, most endosseous dental
implants have a tapered or cylindrical, screw-
type design.”* The components of dental
implants include the abutment, screw, and
restoration. The threaded implant design has
been preferred due to primary stabilization and
bone apposition. The use of tapered designs
has been utilized for areas with less space
between roots and in narrow anatomic regions
and extraction sockets.”*

Today, the majority of dental implants are
made from commercially pure (CP) titanium

or titanium alloys. Titanium continues to

be used in dentistry because of its reactive
metal properties where the implant oxidizes
within nanoseconds when exposed to air.

This oxide layer then becomes resistant to
corrosion in its CP form. Dental implants are
treated with a variety of surface characteristics
that have been shown to produce a better
result in the process of osseointegration®
(Figure 1). Manufacturers use additive
materials or chemicals, such as inorganic
mineral coatings, biocoating with growth
factors, fluoride, plasma spraying, and other
particulates containing calcium-phosphates,
carbonates, and sulfates.** Additive surface
modifications have been shown to produce
better results than subtractive modifications,
where dental implants have rougher surfaces.*

Disadvantages of subtractive processes include
an increased ion leakage and increased
adherence of macrophages resulting in
subsequent bone resorption.”

Reasons Why Dental Implants Fail
Empirical research studies continue to correlate
implant complications and failures to three
factors: the implant system, patient, and dentist.
Implant system failures include poor design

of the implant body, insufficient number of
implants, screw loosening, large microgap,
abutment/implant precision, armamentarium,
and implant surface. Patient factors involve
variables such as genetic susceptibility, immune
system, parafunctional habits, preexisting and
postoperative medical conditions, self-care, recall
compliance, physical impairment, and smoking.”
Dental practice factors may include preoperative,
operative, postsurgical, and restorative.
Preoperative factors include poor quality or
quantity of soft and soft tissues, inadequate
preliminary procedures, occlusal relationships,
and treatment planning. Operative factors include
excessive drill speed and pressures, frictional
heat, insufficient irrigation, inappropriate
bioengineering, trauma to anatomical structures,
malposition of the implant, and wound closure.
Postsurgical factors include surgical asepsis,
wound care, patient medications and self-care,
future implant assessment by the dental team,

Figure 1.

Courtesy of Dr. Samuel L. Corey.
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and most importantly the mucoperiosteal-implant
seal that is needed for long-term prognosis.*

Treatment and maintenance are more complex
with dental implants. The tissues around dental
implants react to bacteria similarly to the tissues
around natural teeth. Pathogenic bacteria

attach to dental implant surfaces leading to

the potential breakdown of this biological seal
surrounding the osseointegrated implant.
Although the junctional epithelium attachment
for dental implants is similar to natural dentition,
the connective tissue interface with the dental
implant has poor mechanical resistance. The

lack of the connective tissue barrier around
dental implants allows pathogenic bacteria

access to destroy bone. This peri-implant disease
process resembles periodontal disease with
natural teeth. In fact, keratinized tissue is a vital
outcome postoperatively, as plaque retention and
pathogenic bacterial invasion will occur around
titanium implant abutments. Frequent evaluation
and assessment by the dental team is essential to
the success of dental implant procedures.”” Many
of the current self-care treatments for periodontal
maintenance of natural teeth also can be used
with dental implants, but a better understanding
of these self-care practices by the patient is crucial
for the health of the soft and hard tissues and the
longevity of their dental implants.®

Peri-implant Anatomy and Biology
When a dental implant comes in contact with
bodily tissues and fluids, within milliseconds
water, ions, and small biomolecules are
absorbed. The osseointegration process can
be compared to bone fracture healing. The
process includes an inflammatory reaction,
bone resorption, release of growth factors, and
the attraction of osteoprogenitor chemotaxis
cells. A differentiation of the cells into
osteoblasts leads to bone formation at the
dental implant surface. Extracellular matrix
proteins modulate apatite crystal formation.»*

As mentioned prior, the success of the dental
implant begins with the initial immobility of the
implant to the bone after surgical placement for
bone to form at the implant-bone interface. New
bone formation follows a specific sequence.
Woven bone is quickly formed between the
implant and bone with collagen fibrils. The

bone will grow quickly and in all directions at

a rate of approximately 100 um per day. After
several months, woven bone is replaced by
lamellar bone with layers of collagen fibrils
and dense bone mineralization. Lamellar bone
grows slowly, only a few microns per day. After
approximately 18 months of healing, lamellar
bone is resorbed and replaced.”

There are two important stability stages. The
primary stability is the time of the surgical
placement of the dental implant. Success

of a dental implant is also determined by

the placement of the implant, as well as the
quality and quantity of the bone available for
anchorage of the implant at the surgical site
e.g., cortical bone. The secondary stability of the
implant determines the percentage of contacts
between the implant and bone. This is achieved
over time with healing of the implant surface,
as well as the quality and quantity of the
adjacent bone.” Both primary and secondary
stability are crucial to the success of the dental
implant (Figure 2). Posterior maxilla implants
have been associated with lower success rates,
compared to other sites, due to less bone
density and support creating less bone-to-
implant contact.”

Biomechanical Assessment

The importance of biomechanics with dental
implants was initially underestimated. Clinical
experience and research over the years

has shown the significant importance of
biomechanics in the success and predictability
of implants. When a prosthesis is installed
immediately, for example 1 day to 2 weeks,
occlusal overload must be avoided.”**9 Sites
such as maxillary posterior implants will likely
undergo periods of less bone support in the
early stages of bone apposition due to the
initial stage of bone resorption. However, once
osseointegration is achieved, dental implants
will resist forces of occlusion.

The absence of a periodontal ligament around
the dental implant reduces tactile sensitivity

and the patient's reflex function, as well as

the implant not being able to migrate to
compensate for premature occlusal contacts like
natural dentition with a periodontal ligament.
Implants and their rigid-attached restoration do

Crest® + Oral-B® at dentalcare.com | The trusted resource for dental professionals



Figure 2.

Courtesy of Dr. Samuel L. Corey.

Figure 3.

Courtesy of Dr. Samuel L. Corey.

not move. Therefore, biomechanic assessment is
crucial to implant success.**

Bone response to mechanical occlusal

overload, improper implant occlusal design, or
parafunctional habits may cause microfractures
in the bone leading to bone loss and fibrous
inflammatory tissue around the implant. Excessive
forces are destructive to osseintegration and
long-term success. The load-bearing capacity

of implants are influenced by several factors,
including the size and number of implants, the
arrangement and angulation of the implants, and
the quality of the bone.”®

When excessive loads persist, bone loss will
continue, leading to implant failure. The

percentage of bone-to-implant ratio, called the
bone appositional index, is an important factor
to consider when evaluating the load-bearing
capacity. Less bone density and a low bone-
to-implant contact provide less support and
resistance to occlusal loading. For example, with
the posterior maxilla, the bone appositional
index is significantly less than the anterior
mandible (Figure 3). The trabecular bone in the
anterior mandible is typically dense with a thick
cortical bone layer. However, in the posterior
maxilla, the trabecular bone is less dense

and the cortical bone layer is thin. The bone
appositional index for implants in the posterior
maxilla will typically range from 30-60%, where
the index for implants in the anterior mandible
typically ranges from 65-90%.**
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Preventive treatment such as occlusal
mouthguards and equilibration are considered
depending on the individual patient. Other
considerations in regards to anatomic location
involving the posterior maxilla as the maxillary
sinus, where it can limit the dental implant
length. Sinus lift surgery is used in conjunction
with posterior maxilla dental implant therapy
with greater success. With mandibular
implants, the inferior alveolar nerve limits the
length of the implants used. Augmentation and
graft procedures appear to be widely accepted
producing improved implant predictability.®

Clinical Evaluation and Assessment
Clinicians must use comprehensive evaluation
and assessment to determine if a patient is
eligible for dental implants. If dental implants
are placed, it is the role of each clinician to
reevaluate and assess the implant patient to
prevent potential implant complications. Proper
evaluation and treatment planning is essential
for dental implant predictability and success.

As mentioned prior, one of the most critical
factors in clinical assessment is the biologic
connection between the implant and bone.
Healthy bone is required for successful
osseointegration and long-term dental implant
success."* The alveolar bone is measured in

diameter and length. The spatial relationship

of the bone must be evaluated in a three-
dimensional view through radiographic imaging.’
The quality of the bone should be evaluated.
Healthy bone reflects a continuous, uniform
cortical outline and a lacy, well-defined trabecular
core." Large marrow spaces, discontinuous
cortex or thin, sparse trabeculation should

be evaluated, as these negative variables will
contribute to poor implant stabilization.”*** Poor
bone quality may require further healing after
bone augmentation to maximize implant-to-bone
contact before occlusal loading.

Clinical assessment of the proposed implant

site will be evaluated. Adjacent teeth to the

site are also evaluated. The interdental space

is measured to determine placement and
restoration of the implant. Depending on the
implant system, the minimal mesial-distal

space will be determined. For example, a 4 mm
diameter dental implant placed between two
teeth would need approximately 7 mm of space.
For a 6 mm implant, the minimal space would be
approximately 9 mm. There must be sufficient
interproximal space for tissue health and patient
home care. The interocclusal space needed for
each of the implant components e.g., abutment,
screw, and crown would vary depending on the
type of components used (Figure 4). For example,

Figure 4.

Courtesy of Dr. Samuel L. Corey.
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the minimum interocclusal space required for an
external hex-type implant is 7 mm.” Anatomic
location is important, as the failure to accurately
assess the location of anatomic structures can
lead to unnecessary complications.

Based on the patient’s parafunctional status,
the evaluation of current bruxing and clinching
habits and the current occlusion and bone levels
are assessed. If needed, bone augmentation
treatment e.g., localized ridge augmentation
and/or sinus lift will be completed. A soft tissue
evaluation may reveal future augmentation of
gingival and connective tissue grafts required
for keratinized mucosa during post-treatment
healing. Clinical assessment should also include
the etiology and duration of past tooth loss and,
if there is a history of a traumatic extraction in
the proposed implant site, indicating possible
alveolar bone complications.

Peri-implant Mucositis and Peri-
implantitis Risk Factors

Just like natural dentition, dental implants have
potential risk factors that may impact the health
of the periodontium. Some of the more common
risk factors include patient health status and
genetic susceptibility/immunology, surgical
placement, and patient self-care practices.

Patient’s Health Status

In conjunction with clinical assessment, the
patient's current health status and successful
wound healing after post-treatment implant
therapy is essential for dental implant success.

Pretreatment evaluation includes a
comprehensive evaluation of the patient’s
current medical and dental status, including
systemic conditions, medications, habits (e.g.,
tobacco use), periodontal evaluation, and
compliance with past and current preventive
care. As clinicians, we know that identifying
potential risk factors® during pretreatment
evaluation and any risk factors that develop
after post-treatment will reduce potential
complications for the dental implant patient.
Medical and systemic issues, such as patients
diagnosed with poorly-controlled diabetes,
bone metabolic diseases such as osteoporosis,
radiation therapy, bisphosphate therapy,
immunosuppression medications, and

immunocompromising diseases are risk factors
that will be discussed with the patient.”®*
Behavioral conditions that may interfere

with treatment and post-treatment care
include tobacco use, substance abuse, and
parafunctional habits. Current infection such as
periodontal disease or other pathologies of the
oral cavity will provide a current comprehensive
evaluation of the patient used to determine

if the patient is an appropriate candidate for
dental implants or another type of prosthesis.”

Patient’'s Genetic Susceptibility and
Immunology

Clinicians know that an individual's exposure

to specific pathogenic bacteria and their
immunoinflammatory response determine
disease susceptibility. We also know that the
role of an individual's genetic predisposition e.g.,
inherited variation in DNA and other risk factors
create a complex combination of variables that
determine if and when a disease affects our
patients. These variables also determine how
the disease will progress and how the patient
will respond to dental treatment.

The host response to the bacterial challenge
from dental biofilm plays a major role in the
initiation and destruction of the periodontium.?
The interaction between the host-microbes are
dynamic, where the microbial composition of
biofilm and the host immune response vary
widely with each individual. Our body's own
innate immune response to infections is what
contributes to destruction of the periodontium.
Elevated levels of immunoglobulins can increase
localized destruction of the periodontal tissues
through the body’s self-reactive antibodies." For
example, specific immunoglobins are linked to
both periodontal disease and systemic diseases
e.g., cardiovascular and rheumatoid arthritis.
Inflammation arises primarily in response to
infection. Our body's inflammatory response
contributes too many disease processes
including periodontal disease. The introduction
and activity of biological mediators e.g.,
cytokines and matrix metalloproteases (MMP)
contributes to disease progression. Collectively,
MMPs, such as MMP-13 are capable of
damaging the extracellular matrix. The complex
network of cytokines can play an important
role in periodontal pathogens and alveolar
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bone resorption.” These types of mediators are
biological markers and are used in diagnostic
salivary testing.

Peri-implant mucositis is an inflammatory change
of the peri-implant soft tissues with no alveolar
bone loss. Peri-implantitis is an inflammatory
response around an osseointegrated implant
resulting in loss of soft tissue and bone. Gingivitis
most likely progresses around the implant due to
the unreliability of the perimucosal seal and the
lack of fiber barriers between the dental implant
and the soft tissue of the sulcus. Peri-implant
plaque accumulation can result in peri-implant
mucositis and peri-implantitis. Peri-implantitis
inflammation is confined to the soft tissue, with
progressive crestal bone loss and is reported to
affect up to 80% of dental implant patients.” Risk
factors for peri-implantitis includes poor oral
hygiene, residual cement, current or history of
periodontitis, cigarette smoking, and diabetes.”
The relationship between peri-implant mucositis
and peri-implantitis is similar to gingivitis and
periodontitis, respectively. However, severity

and rate of disease progression appears to be
more pronounced around dental implants. Peri-
implant mucositis can be effectively treated with
nonsurgical mechanical therapy, However, it does
not appear to be predictable and successful with
peri-implantitis.>? The major difference between
gingival attachment to a natural tooth and a
dental implant is that the implant surface lacks
cementum with connective tissue fiber inserts.

Surgical Placement and Post-
treatment Concerns

Just like any type of wound healing in the

body, microbial contamination jeopardizes

bone healing. Strict aseptic techniques by the
dental team during surgical placement is crucial
to implant success. If bone is overheated or
damaged during surgical preparation, it will
become necrotic leading to soft tissue scar
formation. The critical temperature for bone is
less than 116.6 degrees F at an exposure time
not to exceed one minute. Profuse irrigation

with gentle, intermittent, moderate-speed drilling
using sharp rotary instruments is required.” A
mild inflammatory response will promote wound
healing. However, a moderate inflammatory
response or movement above a certain threshold
e.g., above 150 um can be detrimental to implant

success. Bone tissue damage and debris at the
osteotomy site must be cleared by osteoclasts for
normal bone healing. These cells originating from
the blood can resorb bone at a rate of 50-100

um per day.” A proper vascular supply and
oxygen tension are needed for bone apposition.
If oxygen is poor, the stem cells may differentiate
into fibroblasts forming scar tissue leading to

the nonintegration of the implant and bone and
implant failure.’

Post-treatment Clinical Evaluation

and Care

A strict prophylaxis recare schedule should be
established and maintained to monitor any
changes. The patient is seen for comprehensive
oral hygiene instructions and soft-tissue
examination after the prosthesis is placed.
Follow-up visits are scheduled as appropriate.

At this appointment, the dental team reviews

the adequacy of self-care procedures and
re-evaluates the health of the peri-implant tissues.
A three-month recare schedule is suggested for

a one-year duration. Depending on the patient's
self-care and the individual's current periodontal
status, the patient may then be placed on a six-
month recare schedule after the first year. During
the first two years, no more than six months
should elapse between recare visits.

The early detection, prevention, and treatment
of peri-implant diseases are imperative for
implant success. Peri-implant maintenance
includes the proper placement of the dental
implant, patient preventive self-care, and
professional care by the dental team. The post-
treatment goal is successful healing of the soft
tissues and bone layers by creating a fibrous
layer interposed between the implant and bone.
Continual comprehensive clinical assessment
and diagnoses of the post-treatment peri-
implant tissues is key. This process includes
identifying any current risk factors that may
affect dental implants.’ The recare clinical
examinations include questioning the patient
about any pain or concerns, review of their
medical status, and the evaluation of soft
tissues and dental implant. The appropriate
interval for the next appointment is determined
based on a new clinical examination. At recare
appointments, dental implants are examined
for plaque and calculus accumulation around
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the implant and natural dentition, signs of
inflammation and edema, peri-implant soft
tissue color, consistency, and contour are also
evaluated. Examination also includes palpation
and percussion.’

In patients with healthy peri-implant tissues,
the probing attachment levels are consistently
found coronal to the alveolar crest. This
indicates the presence of direct connective
tissue contact to the dental implant surface.
With healthy tissues, the probing depth
measurement will be approximately 1.5 mm
higher above the bone level.” At inflamed

sites, increased probing depths and reduced
attachment levels may occur. Note that probing
measurements can be inaccurate due to probe
placement. The limitations in probing leads
clinicians to depend on radiographic images
and other forms of clinical assessment.?*

Peri-implant soft tissues are similar in structure
and clinical appearance as periodontal soft
tissues. The soft tissues consist of epithelial
and connective tissues. Implants have a
gingival/mucosal sulcus, a long junctional
epithelial attachment, with connective tissue
above the supporting bone. However, dental
implants do not have a periodontal ligament
or inserting collagen fibers. Clinically, the
thickness of the peri-implant soft tissues will
vary from 2 mm or more.” As with natural
dentition, there is continuous epithelium
around the implant with a sulcular epithelium
that lines the inner surface of the gingival
sulcus. The apical portion of the gingival sulcus
is lined with long junctional epithelium. The
zone of the supracrestal connective tissue
fibers provides a seal to the outside oral
environment.”*** The bone-to-implant interface
with its rigidity can lead to biomechanical
issues, as well as the healing of the soft tissue-
to-implant interface influence long-term
success of the dental implant.”

The presence of keratinized gingiva is not
necessarily correlated to long-term stability.
However, dental implants surrounded by
nonkeratinized mucosa only may be more
susceptible to peri-implant complications.
Keratinized mucosa tends to be more firmly
anchored to the periosteum by collagen fibers

than nonkeratinized mucosa that has more elastic
fibers making the tissue slightly mobile.*** When
there is nonkeratinized tissue, patients may
complain about pain while performing preventive
self-care. The symptoms can be alleviated by
increasing the amount of keratinized tissue
around the implant with soft tissue grafting.””

Soft tissues surrounding dental implants

also have the same inflammatory response

to plague accumulation as natural dentition.
Polymorphonuclear and mononuclear cells
transmigrate through peri-implant sulcular
epithelium as does natural dentition. It is
expected that 1.2 mm marginal bone loss occurs
the first year after implant placement and 0.1
mm per year afterwards. However, higher levels
of bone loss is abnormal. Pathologic bone loss
can occur along the entire dental implant or
around the crestal portion of the dental implant,
indicating poor osseointegration, peri-implantitis,
or occlusal stress.”***

Dental implant movement impairs the
differentiation of osteoblasts resulting in fibrous
scar tissue forming between the implant and
bone.** It is imperative to avoid excessive forces,
including occlusal loading during the early stages
of healing. Multiunit implant restorations may be
splinted to distribute the occlusal load maximizing
implant support.> Mobility of soft tissues, due

to nonkeratinized tissue surrounding the dental
implant is also associated with a higher incidence
of implant failure.”” Occlusion should be checked
at each recall appointment examination. Implant
patients who brux or clench should receive an
occlusal guard.

At each recare visit, the dental professional
should perform a clinical assessment of peri-
implant soft tissues by examining the color,
surface texture, and note any bleeding and
inflammation. When probing, the use of a non-
metal periodontal probe will not contaminate
the titanium surface, is gentle to tissue,

and safe against damaging dental implant
surfaces. Some clinical researchers suggest that
periodontal probing be performed at infrequent
intervals at one site (the same site each time)
with light pressure. As with natural dentition,
the dental professional must be careful not

to contaminate the dental implant sulcus with
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bacteria from a diseased periodontal sulcus.
It is recommended that the periodontal probe
be dipped in chlorhexidine gluconate between
periodontal probing measurements to avoid
contamination.

When examining the implant, the dental
professional must chart the presence of
plaque and calculus deposits around the
implant surfaces. The bacteria responsible for
periodontitis are the same for peri-implantitis.
These pathogenic bacteria are gram-negative
anaerobic bacteria, including: Bacteroides
forsythus, actinobacillus actinomycetemcomitans,
porphyromonas gingivalis, and Treponema
denticola shown to contribute to failing
implant sites. After the soft tissue has been
examined, the next step is to evaluate mobility
of the implants, transmucosal abutments,

and prosthetic superstructure. Seventy-

eight percent of failing implants have excess
mobility. Mastication or lack of tissue stability
at the junction of the dental implant and
connective tissue can cause apical migration of
the junctional epithelium which in turn causes
gingival recession, alveolar bone loss, and
pocketing. The occlusion should be monitored
at recare appointments to detect occlusal

changes. Occlusal equilibration may be needed.

One of the most important pre and post-
operative tools to evaluate the health and
success of the dental implant is radiographic
images. It is a reliable periodontal indices for
evaluating failing implants. A mobile implant
may display a narrow, radiolucent space
surrounding the implant-bone interface.
Radiographic images can assess bone

height and density and show the functional
relationship between the prosthesis, implant,
and abutment components. It is suggested
that radiographic images, excluding the
baseline radiographic image taken one week
post-surgery, be taken every three months
after initial placement of the implant. After
the first year, radiographic images should be
taken once each year. It is recommended that
CBCT imaging be used for measuring cortical
bone thickness, as well as being utilized

in post-operative imaging. However, past
studies acknowledge its limitations such as
overestimating the vertical distance between
the top of the implant and the crestal bone.*

For dental implant plaque and calculus removal,
only instruments that do not damage the
implant surfaces may be used. In commercial
use and form, pure is soft, non-magnetic, and
passive. These metallic surfaces develop a layer
of titanium oxide that does not undergo any
further breakdown under physiologic situations.
Damage can lead to changes in the surface
chemistry of the material, resulting in corrosion.
Surface roughness and corrosion facilitate
plaque retention, ultimately compromising the
implant. It is therefore imperative that no oral
health maintenance procedure directly affect
this titanium oxide surface layer.”

Conventional metal curettes cause
considerable changes to the implant surface.
Only instruments made of plastic, graphite,
nylon, or those with a Teflon®-coating should
be in contact with the implant. The use of a
dissimilar metal (such as stainless steel) on
titanium may lead to corrosion. The use of
these dissimilar metals on implant surfaces
have been studied in vitro, comparing

the number of human gingival fibroblasts
attaching to the surface of a commercially
pure titanium-alloy curette. Results showed

a significant reduction in the number of
fibroblasts attaching to titanium implants that
had been scaled with the stainless-steel curette
when compared to the plastic and titanium
scalers.**** Ultrasonic instrumentation
continues to be contraindicated with dental
implants. Ultrasonic scalers may severely
disrupt the titanium dioxide surface, leading
to a multitude of grooves and a roughened
surface, which can lead to further plaque
retention and a compromised implant. A study
utilizing a modified ultrasonic instrument with
a custom-designed delvin plastic tip showed
that the standard ultrasonic instrument caused
considerable scratching and gouging to the
titanium implant.® Shallow scratches made
with the metal ultrasonic could be polished
smooth, but the deeper scratches could not.
The modified ultrasonic instrument produced
noticeable but minimal changes that when
polished did not appear to be microscopically
different from the polished control. The
modified ultrasonic instrument may be a
promising device for maintenance of the dental
implant. No definite answer can be made
concerning ultrasonic use for implants at this
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time.”?* Although air polishing on implant
surfaces was controversial in the past, recent
studies have shown air polishing to be effective
and safe for maintenance procedures.

After calculus deposits have been removed, the
prosthesis and abutments may be selectively
polished with a rubber cup and a nonabrasive
fine polishing paste. Rubber cup polishing alone
appears to be the least abrasive treatment using
a prophylaxis paste, commercial implant pastes,
or tin-oxide. However, paste deposits will be left
on the implant surfaces. A rubber point may also
be used. After polishing, the implant, surfaces
should be gently irrigated with water to avoid any
adverse tissue healing. An antimicrobial solution
should be applied to the peri-implant tissues.”

If a dental implant is displaying increased
probing depths, bleeding, or any other
indication of the onset of failure, a controlled
drug delivery system can be applied. Applying
slow-release minocycline hydrochloride spheres
has shown clinical improvement within 12
months, including positive results with early
cases of peri-implantitis.”

Patient Self-care Recommendations

If the titanium oxide layer of the dental implant
is disrupted during oral hygiene procedures,
the soft tissues may be exposed to titanium
metallic ions that can cause potentially
cytotoxic reactions compromising the dental
implant. Therefore, detailed instructions by the
dental professional should be given initially

to the patient and reinforced at each recare
appointment to prevent trauma or infection

to the tissues around the dental implant.

The removal of early pathogenic bacterial
accumulation on the dental implant surfaces and
the elimination of the majority of plaque biofilm
by the patient are crucial for long-term peri-
implant success. The preventive maintenance
steps for dental implants involve two distinct
aspects: (1) patient self-care, and (2) clinical
maintenance procedures by the dental team.

No single oral hygiene device has been shown to
remove plaque from all surfaces of an implant
reconstruction. While there are numerous types
of manual and power brushes, flosses, and
other oral hygiene products on the market, the

literature substantiates the need to minimize
the number of devices initially prescribed for
patient self-care. Patient compliance is an
essential aspect of any maintenance program
and predominantly depends on the relative
simplicity of a procedure, the time required,
and a minimum number of recommended
devices initially. Studies indicate when multiple
oral hygiene devices are prescribed at one
time, patients can become discouraged and

as a result, may be less motivated. However,
research shows additional plaque inhibition with
a combination of toothbrushing, interdental
aids, and antimicrobial mouthrinses. For this
reason, it is important to consider appropriate
combinations when making recommendations
to individual patients.

Manual and Power Toothbrushing,
Interdental and Antimicrobial Adjuncts

The dental professional should assist the
patient in choosing a manual or power
toothbrush the patient likes to successfully
access all areas of the oral cavity, as long as
they use a soft-bristled toothbrush. If using

a manual toothbrush, the modified Bass
technique should be used with a vibratory back
and forth movement and very short strokes.

In this modified technique, the brush is held
at a 45-degree angle where the abutment post
meets the gingival tissue (Figure 5).%

Oscillating-rotating power toothbrushes
(Figure 6) and sonic power toothbrushes
(Figure 7) do not damage polished implant
surfaces and also can be safely used to clean
all surfaces of the dental implant. Many

power toothbrushes are equipped with soft
interchangeable bristle heads. The shorter

and pointed tips are ideal for reaching
proximal areas of the dental implant.” It's
recommended the toothbrush head be dipped
in a chlorhexidine gluconate solution. Research
studies show a reduction in certain bacteria

by 54-97% after six months of use. One oral
hygiene implant study examined manual
interproximal cleaning aids (Figure 8).° Results
demonstrated no change in surface appearance
or irregularities of the dental implant.

Interproximal brushes with small brush
heads (Figure 9) may also be used to clean
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Figure 6. Oral-B®.
Courtesy of Crest + Oral-B.

the dental implant surfaces. However, they
must be plastic-coated, as metal can damage
or contaminate an dental implant’s titanium
surface.”"” An interdental brush (Figure 10) can
be used to massage the gingival tissue around
the dental implant to increase blood flow of
the surrounding gingiva. The patient should be
instructed to insert the tip interproximally and
applying a gentle rotary motion.

It -
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!

Figure 8. Proxabrush® Interdental System.
Courtesy of Sunstar Americas, Inc.

There are many different types of interdental
aids. One type of flossing aid (Figure 11) has

a wide band of ribbon with one end designed
for use as a threading device, can be threaded
around dental implants. Another type of
interdental aid is made specifically for dental
implant care (Figure 12) and can be used in
conjunction with chlorhexidine gluconate. Used
in the manner of a “shoe-shine rag” (e.g., a side-
to-side motion), the interdental aid polishes the
back and sides of the dental implant. In areas
with a bridge, floss may be used with a floss
threader (Figure 13).

The oral irrigator is a beneficial adjunct for
removing plaque and debris around dental
implants. However, caution must be exercised by
the patient when using this device. Incorrect use
and excessive water pressure can damage the
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Figure 9. GUM® End-tuft
Brush.

Figure 10. Oral-B® Interdental
Brush.

Courtesy of Sunstar Americas, Inc.

Courtesy of Crest + Oral-B.

Figure 1 2. Pos

Courtesy of Sunstar Americas, Inc.

Figure 11. Oral-B®,
Courtesy of Crest + Oral-B.

Figure 13. Floss Threader.
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biological seal. Patients must receive detailed
manufacturer’s instructions. It's recommended
to use manufacturer’s videos as well.

Specific pathogenic bacteria in dental plaque
plays a major role in both adult periodontitis
and peri-implantitis.” The regular use of
chemotherapeutic agents, such as chlorhexidine
gluconate or phenolic compounds may be used
as an irrigant. Chlorhexidine gluconate is a safe
adjunct to other oral hygiene procedures in the
maintenance of dental implants. An American
Dental Association-accepted chlorhexidine
gluconate mouthrinse can be effective due to
its binding activity to gingival tissues and on
titanium abutment surfaces. Treating soft tissue
around dental implants with chlorhexidine
gluconate mouthrinses will aid in fibroblastic
attachment to dental implant surfaces. The
acquired pellicle acts as a chemical reservoir
source, releasing chlorhexidine gluconate over
a prolonged period of time in concentrations
sufficient to maintain bacteriostasis.® About
90% of the cultivable bacteria are inhibited for
about five hours with a 0.12% concentration of
chlorhexidine gluconate rinsing for 30 seconds.
Because staining often accompanies long-term
use of chlorhexidine gluconate rinses, it can be

14

applied with a cotton swab around the dental
implant as well. Patients should be advised that
chronic chlorhexidine gluconate use also can
diminish taste sensation. Studies show that
chlorhexidine gluconate has no effect on the
dental implant surface itself. Disclosing solutions
and tablets are a valuable aid in revealing

the presence of plaque to the dental implant
patient. Inspection of disclosed areas assists the
patient in identifying areas of plaque retention
and provides immediate feedback on the
effectiveness of oral hygiene procedures.

Conclusion

The early detection, prevention, and treatment
of peri-implant diseases are imperative

for dental implant success. Peri-implant
maintenance includes the proper placement
of the dental implant, patient preventive self
care, and professional care by the dental
team. The post-treatment goal is successful
healing of the soft tissues and bone layers by
creating a fibrous layer interposed between the
implant and bone. Continual comprehensive
clinical assessment and diagnoses of the post-
treatment peri-implant tissues is key. This
process includes identifying any current risk
factors that may affect dental implants.

Crest® + Oral-B® at dentalcare.com | The trusted resource for dental professionals



Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test. Please
g0 to: www.dentalcare.com/en-us/professional-education/ce-courses/ce514/start-test

1.

is a major factor in determining long-term prognosis of the dental implant.
. The mucoperiosteal-implant seal
. Using the high-speed handpiece during the procedure
The frequency of professional recare visits
. Using power toothbrushes

onocow

The peri-implant disease process resembles periodontitis. The dental implant can be
compromised if the titanium oxide layer of the implant is disrupted.

a. Both statements are true.

b. The first statement is true. The second statement is false.

c. The first statement is false. The second statement is true.

Studies indicate that when multiple oral hygiene devices are prescribed at one time, the
patient .

a. may become discouraged and less motivated

b. may become more motivated and encouraged

c. overly zealous with home care

d. overwhelmed and stop self-care completely

The manual toothbrushing method, is the preferred toothbrushing method
for dental implants.

Fones

. Modified Bass

Modified Stillman

. Charter's

onNnoTo

When cleaning a dental implant, interdental aid devices, including scalers and
periodontal probes, must be .

a. metal to remove all debris from implant

b. made from same material as the implant

c. plastic coated

d. titanium

The mouthrinse containing , aids in the fibroblastic attachment to implant
surfaces.

chlorhexidine gluconate

. phenolic compound

plant alkaloids

. tetracycline

onNnoTo

Currently, the success rate of dental implants has been reported in the scientific
literature to be approximately %.

a. 55-60

b. 70-85

c. 95-98

d. None of the above.
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10.

11.

12.

13.

14.

Ultrasonic instrumentation should be used with dental implants.
a. never

b. usually

c. always

d. rarely

If an implant is displaying increased probing depths, bleeding, or other indications of the
onset of failure, the clinician should .

a. have the patient step up home care maintenance to three times a day
b. remove the implant before more damage is done

c. apply a controlled drug delivery system

d. see the patient on a weekly basis until condition is under control

A 30 second rinse of 0.12 percent concentration of chlorhexidine can inhibit
percent of the cultivable bacteria for approximately hours.

a. 90/5

b. 80/4

c. 70/3

d. 60/2

Today, the majority of dental implants being placed in dentistry are
a. cylindrical or tapered screw-type design

b. blade vent design

€. subperiosteal design

d. transmandibular design

Manufacturers use additive materials or chemicals to dental implants to produce a
better osseintegration of the implant and bone. What is/are the more popular additive
products used today?

a. Inorganic mineral coatings

b. Biocoating with growth factors

c. Fluoride

d. Plasma spraying

e. All of the above.

What is required for dental implant osseointegration?
a. Inflammatory reaction

b. Bone resorption

c. Release of growth factors

d. Attraction of osteoprogenitor chemotaxis cells

e. All of the above.

Which region of the oral cavity is more complicated due to the quality of bone and the
anatomy of structures that are near the proposed implant site?

Mandibular anterior

Mandibular posterior

Maxillary anterior

Maxillary posterior

None of the above.

monN oo
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15.

16.

17.

18.

19.

20.

Biomechanics is an important consideration in the success of dental implants. What
factors may lead to complication(s) associated with dental implants?

a. Size of the dental implants

b. Number of dental implants

¢. Arrangement and angulation of the dental implant

d. Quality of the bone

e. All of the above.

How would you describe healthy bone tissue?
a. Continuous, uniform cortical outline

b. Lacy, well-defined trabecular core

C. Large marrow spaces

d. All of the above.

e. Aand B only.

Peri-implantitis is defined as
soft tissue loss

bone tissue loss
irreversible damage

All of the above.

A and C only.

maonN oo

During a surgical implant procedure, what treatment is recommended to reduce
implant failure?

a. Aseptic technique by the dental team.

b. Maintaining a temperature less than 116.6 F when the high speed handpiece is used.
c. Profuse, gentle irrigation of water.

d. Sharp rotary instruments.

e. All of the above.

Which type of gingival tissue that develops during healing is a better outcome with
dental implant longevity?

a. Keratinized

b. Nonkeratinized

c. Both A and B.

d. Neither A or B.

With healthy tissues, the probing depth measurement will be approximately
mm higher above the bone level.

mQonNoTw
W= =y
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