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1 SUMMARY

La periimplantitis es una enfermedad multifactorial que presenta un origen infeccioso
modulado por la respuesta del huésped y que afecta a los tejidos del implante. Su manejo
consiste en disminuir la carga de patogenos periodontales para restablecer el equilibrio
favorable entre el huésped y las bacterias para lograr la curacion periodontal. En la
literatura cientifica se han propuesto varias alternativas de tratamiento para lograr este
resultado, y la terapia no quirurgica deberia ser siempre la opcion de tratamiento inicial,
independientemente del grado de periimplantitis. De hecho, esta tltima proporciona mas
tiempo para que el clinico evalue la evolucion de la enfermedad, como estan curando los
tejidos y compruebe si hay una regresion de la inflamacion.

Para ello, exploraremos diversos estudios entre los tratamientos no quirdrgicos, y
evaluaremos su eficacia y limitaciones. La investigacion bibliografica se realizo a través
de las siguientes bases de datos bibliograficas PubMed, Medline, Cochrane y revisiones;
y se seleccionaron articulos centrados en el desbridamiento mecanico, la terapia
antiséptica coadyuvante, la terapia antibiotica coadyuvante y la terapia asistida por laser.
Se utilizaron noventa articulos en total. Se lleg6 a la conclusion de que, dependiendo del
grado de la enfermedad, la terapia no quirdrgica asociada al cumplimiento por parte del
paciente podria dar lugar a una mejora significativa. El raspado de los implantes dentales
con o sin la aplicacion de material complementario, como antisépticos, antibidticos o
laser, ha mostrado resultados positivos, como la reduccion del numero de focos de
sangrado, el nivel de fijacion clinica y la disminucion del nimero de bolsas periodontales.
El uso de antisépticos como coadyuvantes sigue siendo controvertido. En combinacién
con ¢l desbridamiento mecanico, la administracion local de antibioticos, a diferencia de

la ingestion sistémica de los mismos, ha tenido un impacto positivo en los parametros



clinicos y microbioldgicos. Algunos laseres también tienen un futuro prometedor en la
resolucion de la periimplantitis; de hecho, conducen a una reduccion bacteriana eficaz y
tienen una menor tendencia a dafiar la superficie del implante.

Sin embargo, el tratamiento no quirdrgico parece ser eficaz sélo a corto plazo y puede
danar la micromorfologia del implante. También presenta algunas debilidades,
especialmente en el caso de lesiones avanzadas. También necesitamos mas estudios para
conocer la mejor opcidn adyuvante, segin el caso. Seguimos luchando por determinar el
remedio Optimo para tratar esta enfermedad, ya que la mayoria de los tratamientos
presentan similitudes en su grado de eficacia. Por desgracia, atin no se ha encontrado una

terapia que conduzca a la resolucion completa de la enfermedad.

Palabras clave: periimplantitis, tratamiento no quirurgico, efectividad, limitaciones.

2 ABSTRACT

Peri-implantitis is a multifactorial disease that presents an infectious origin modulated by
the host response and affects the implant's tissues. Its management consists of decreasing
periodontal pathogens' charge to restore a host/bacteria's favorable balance to achieve
periodontal healing. Several treatment alternatives have been proposed in the scientific
literature to achieve this result, and non-surgical therapy should constantly be the initial
treatment option, no matter the grade of peri-implantitis. Indeed, the latter provides more
time for the clinician to evaluate the disease's evolution, how the tissues are healing and

check if there is a regression of the inflammation.



For this purpose, we will explore various studies among non-surgical treatments, and we
will evaluate its effectiveness and limitations. Literature research was conducted through
the following bibliographic databases: PubMed, Medline, Cochrane and reviews; and we
selected articles that focused on mechanical debridement, adjunctive antiseptic therapy,
adjunctive antibiotic therapy and laser-assisted therapy. Ninety articles were utilized in
total. We concluded that depending on the disease's degree, non-surgical therapy
associated with patient compliance might result in a significant improvement. Dental
implant scaling with or without applying adjunctive material such as antiseptics,
antibiotics or lasers has shown positive results, such as reducing the number of bleeding
sites, clinical attachment level, and a decrease in the number of periodontal pockets. The
use of antiseptic as an adjuvant remains controversial. In combination with mechanical
debridement, the local administration of antibiotics, contrary to the antibiotics' systemic
ingestion, has positively impacted clinical and microbiological parameters. Some lasers
also have a promising future in resolving peri-implantitis; indeed, they lead to effective
bacterial reduction and have a lower tendency to damage the implant's surface.

However, the non-surgical treatment seems to be effective only in a short term and can
damage the implant micromorphology. It also presents some weakness, especially in the
case of advanced lesions. We also need further studies to understand the best adjuvant
option, depending on the case. We are still struggling to determine the optimal remedy
for treating this disease because most of the treatments have similarities in their degree
of effectiveness. Unfortunately, a therapy that will lead to the disease's complete

resolution has not been found yet.

Key words: peri-implantitis, non-surgical treatment, effectiveness, limitations



3 INTRODUCTION

While oral implantology is booming, peri-implant diseases are also following an
exponential curve, and they are not considered an unusual complication anymore. Oral
implantology has shifted into one of the fastest-growing sectors in the dental industry.
Every year, more than 800,000 individuals are getting dental implants in the United States
and more than 1,8 million in the European Union. (1) (2) It has turned into an incredible
alternative for tooth replacement since the discovery of osseointegration with Branemark
in the late fifties. According to him, we have an increased chance of success of the implant
when we have 90% of bone-implant contact. (3)

Nowadays, the successfulness of dental implants presents very high success rates, around
95% to 98%, but unfortunately, those results are not representative of the future of the
implants in the long term. Indeed, peri-implantitis is becoming the principal factor of
morbidity of implants. (2) (4) It is an infectious disease that infects tissues around the
implants following dental implant placement. Inflammation, bleeding, suppuration and
bone loss around the implant are characteristic of peri-implantitis. Those factors are
unquestionably related to the failure of the dental implant. In literature, we can see that
the definition of peri-implantitis varies depending on the view of the authors, which poses
a source of contention and research. The primary difference in research is due to factors
like the number of people included in the study, time, type of research, method and the

additional criteria of evaluation.

We can differentiate several types peri-implant diseases:
- Peri-implant mucositis is reported as a reversible tissue inflammation around the
dental implant without attachment or bone loss (Figure 1.). (5) It is very similar to

gingivitis. Indeed, peri-implant mucositis is the antecedent of peri-implantitis, similar



to how gingivitis precedes periodontitis. Similarities are found such as redness,
bleeding on probing, periodontal pockets of less than 4mm and no radiographically
visible bone loss. (6) The resolution of the inflammation is the base of the therapy of
peri-implant mucositis. The early treatment of peri-implant mucositis, in parallel with

patient motivation can lead to very successful results. (7)

Figure 1. Radiographic and clinical picture of peri-implant mucositis.

Retrograde peri-implantitis was first defined in 2003 by Quirynen. He defines it as a
radiolucent lesion located on the apical part of the implant; the coronal part presents
“normal” osseointegration. (8) It usually appears following the first months after the
implant placement. It has been provoked by rest of granulomatous or scar tissues
apically. Those lesions can be both, inactive and asymptomatic, or active and
characterized by symptoms such as pain or swelling. (8)

During the 2017 European workshop of periodontology, a new definition of peri-
implantitis came out. It was defined as an inflammatory process of infectious origin
that alters hard and soft tissues neighboring the osseointegrated dental implant, which
lead to a loss of bone support. (9) During this workshop, they explained some
characteristics of peri-implantitis such as probing depth of > 6 mm and bone levels >
3 mm apically, in addition to bleeding and suppuration on general probing (Figure
2.). (5) (7) (10) This infection can be divided into two different stages: early and late.
The early infection is most commonly caused after the placement of the implant, due

to an infection during the surgery or the following few weeks. In the contrary, late



infections take place after the osseointegration, when the implant is properly restored.
This is closely related to general or local factors such as dental plaque accumulation
or host susceptibility. (7) Unfortunately, the treatment outcome of peri-implantitis is

usually unpredictable.

|w | 2

Figure 2. Radiographic ad clinical picture of pri-irhplantitis.

To be able to choose the most appropriate treatment, we need to understand the different

etiological factors involved in peri-implantitis.

In 1998, Monbelli and Lang demonstrated across few points the role of anaerobic plaque

bacteria related to peri-implant infections: (11)

- The accumulation of bacterial plaque induces inflammation of the tissues around the
implant. To increase the life expectancy of the implant, the control of plaque is
primordial. We have a cause-effect relationship among dental plaque and peri-
implantitis. Bacteria is the principal etiological factors of peri-implantitis. The
microbial flora present around implants is the same as the one present around natural
teeth. The presence of anaerobic species such as Prophyromonas gingival or
Prevotella intermedia are highly common in tissues surrounding the implant. These
bacteria are easily bound to the surface of the implant, increasing the risk of acquiring
peri-implantitis

- We have a difference in the microflora between successful and failing implants.

Indeed, gram-positive cocci are present in successful implants, unlike failing implants



that are colonized by gram-negative anaerobic bacteria. In general, the amount of
bacterias is always low in a successful implant. Bacterial removal deposits are vital
in the treatment of peri-implantitis.

- Peri-implantitis decreases with the help of an antimicrobial treatment.

- The successfulness of the implant is positively correlated to long term oral hygiene.

(11)

Through the different diagnostic parameters that can be used to diagnose peri-implantitis,

we can find:

- Radiographic examination: It is complementary to the clinical study and helps to
measure the amount of bone loss. Less than 0,2 mm vertical bone loss per year
following the primary year of implant arrangement corresponds to a primary criterion
for the success of the implant. The presence of radiolucency around the implant is
familiar with fibrous tissues which increase the risk of peri-implantitis. Usually, when
a radiolucent line is encircling the implant and the latter is tender to percussion or
present mobility, the only option will be the removal of the implant. (7)

The disadvantage of the X-ray use is that we can only detect a problem once 30% of
the bone has been lost; therefore, it is not an optimal approach for the early diagnosis
of peri-implantitis. (4) (12)

- Microbiologic exam: The future of the implant might be predicted thanks to
microbiological markers. The presence of high level of Porphyromonas gingivalis,
Prevotella intermedia and Actinobacillus actinomycetemcomitans, and other bacteria,
increases the risk peri-implantitis, as aforementioned. The treatment of peri-
implantitis might include microbiological tests to make a differential diagnosis of the

disease.



- Histologically, the tissues enveloping the dental implant presents features similar to
gingival tissues surrounding the natural tooth, except for periodontal ligament and
cement. The deficiency in cells, the high presence of collagen and the parallel
organization of fibers justify the severity and rapidity of peri-implantitis. (3).

- Peri-implant probing: We are using a periodontal probe to measure the probing depth.
A 3 mm probing depth are indicative of physiological probing. Pockets more or less
of 5 mm are conventional of peri-implantitis.

- Bleeding after probing: The non-appearance of bleeding defines periodontal stability;
however, bleeding may not necessarily relate with peri-implantitis.

- Suppuration: It is a distinctive sign of peri-implantitis. The pus is the result of an
infectious lesion, associated with the damage of mucosal tissues.

- Mobility: It is a characteristic of a decrease of osseointegration. Depending on the
level of mobility, we will decide on the removal of the implant or not. In 2008, Heitz-
Mayfield explained that the implant should be removed as soon as mobility start. (13)

- Swelling and redness are also present in peri-implantitis

- Aspect of the tissues and clinical indices: The plaque index is a useful tool to measure

the amount of plaque present around the implant.

Several general risk factors are related to the progress of peri-implantitis:

- One of the principal factors is poor plaque control. Indeed, it is considered as the
leading risk factor for the advancement of the peri-implantitis. A proportional relation
exists within the level of plaque and the rise of peri-implantitis. We also have a strong
association linking bad oral hygiene and bone loss around the implant. Poor oral
hygiene and plaque control increases the chance of catching peri-implantitis by a

factor of four. (8) Therefore, one of the first things that we need to teach to the patient,



following the implant placement is the importance of oral hygiene. The removal of
the dental biofilm is essential for the effectiveness of the treatment. (14)

The presence of a previous periodontal disease or an existing one, is a decisive risk
factor. The development of peri-implantitis is more frequent and faster in periodontal
patients. There is a strong relationship between those patients and the failure of the
implant. Not well treated periodontal patients have a higher risk to lose the implant.
(15)

A robust relation between diabetes and periodontal disease has already been
established. (16) Diabetic patients present a higher chance of failure of the implant,
and therefore, well-controlled patients present less risk of peri-implantitis than an
uncontrolled patient. Several meta-analysis studies have demonstrated that peri-
implantitis is 50% higher in diabetic patients. (16)

Cholesterol can lead to lack of osseointegration. (17) (18)

The lack of vitamin D impedes the osseous regeneration. Supplements of Vitamin D
might be beneficial in several cases. (17) (19)

Tobacco plays a crucial role in the apparition of periodontitis. The consumption of
tobacco and bone loss are closely related. Smokers present a greater chance of deep
periodontal pocket, plaque accumulation and bleeding on probing. For some
practitioners, tobacco is a relative contra-indication for the placement of implants.
Studies have also shown that we have a regression of the disease when the
consumption of tobacco is reduced.(9) (20) (21)

Alcohol is also acknowledged as a risk factor because it affects blood coagulation and

decreases bone metabolism. (21)

10



There is no scientific evidence of a direct link between stress and the appearance of
peri-implantitis. However, stress, anxiety and depression can lead to lifestyle changes

such as the increase consumption of alcohol or tobacco. (21) (4) (22)

Other local factors that raise the chance of peri-implantitis:

The surface of the implant additionally influences the apparition of the peri-
implantitis. (23) The majority of implants available in the market present a moderately
rough surface, between 1.0 to 2.0 microns. Studies have proved that implants surface
close to 1.0 um presents a lower risk of peri-implantitis than implants with 2.0 um
surfaces. The probability of peri-implantitis is intimately associated to the roughness
of the implant surface. Indeed, rough implant surfaces promote the osseointegration
of the bone, but at the same time, we have an increase in the amount of plaque. (24)
Also, rough surfaces are more challenging to clean. The mucous tissues that envelope
smooth implant surface have less likelihood of presenting problems.

We have the occupation of a micro-gap between the abutment implant interface. This
micro-gap is considered acceptable when it is less than 10.0 um. Some studies have
demonstrated that internal implant connection presents less risk for bacterial
accumulation than external ones. (25)

Cement excess over the implant can lead to an inflammation of the tissues surrounding
the implant. The removal of the cement improves the status of the periimplantitis. The
removal of the cement may be difficult and require surgical intervention. (7)

Lack of keratinized tissues, less than 2 mm, can lead to gum recession. The lack of
keratinized tissues increases the probability of loss of insertion. It also leads to an
increase in the amount of dental plaque due to discomfort and pain during oral

hygiene. (14)
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- Lack of access for cleaning due to the prosthesis conception lead to plaque
accumulation. The need for a new implant prosthesis or the complete removal of the
implant might be the only option for the proper cleaning and the impediment of plaque
accumulation. (14) (24)

- Periodontal disease present in some teeth that can affect the microbial flora that
surround the dental implant. It is primordial to stabilize the periodontal disease before
placing the implant. The bacterial colonization usually occurs 30 minutes after the
placement of the dental implant. (4)

- The presence of an infection in adjacent endodontic teeth can lead to an infection of
the implant. (8)

- The quality of the bone during implant placement also plays an important role for the
implant stability. (26)

In the first place, implants are clinically stable without any pathological signs of mobility.

However, in the absence of effective care, loss of osseointegration can occur, which can

lead to the failure of the failure. (Figure 3.) (27)

P

Figure 3. Dental implant with an establish ps lesion (a and D).
Periimplantitis with multiple contributing factors, including unseated crown, residual
cement, poor emergency profile, buccally-placed implant, potential trauma from
occlusion, poor peri-implant tissue quality, and generalized periodontal disease; all of
which needs to be analyzed and addressed as part of the nonsurgical treatment.

Radiographic and clinical picture of peri-implantitis.

12



The importance of prevention and the need for an effective protocol was highlighted in
the 11th European Workshop for Periodontology. An effective supportive care to prevent
the recurrence of peri-implantitis is primordial over the long term. (28) In 1998, Mombelli
proposed a protocol for the treatment of peri-implantitis: depending on the probing depth,
bacterial biofilm, BOP, suppuration and bone loss on Xray, the management of peri-
implantitis varies from simple, non-surgical therapy, to complex surgeries (especially in
case of deep probing depth >5mm). (12) (29) (27) However, the data on which therapy is
most effective is inconclusive. Although, non-surgical remedy should be the leading
choice, no matter the stage of the periimplantitis, but it has some limitations. Some studies
have illustrated how the non-surgical procedure of peri-implantitis is an ideal choice in

the aesthetic zone. (Figure 4a -b) (24)

Figure 4a (left) Clinical photograph of early peri-implantitis at an implant at the
maxillary left lateral incisor position. Note the inflamed tissue and exudate.
Figure 4b (right) Radiograph of maxillary lateral incisor with bone loss < 25%of the

implant length, depicting early peri-implantitis. (32)

Non-surgical therapy should precede any surgical therapy; indeed, the latter provides
more time for the clinician to evaluate the disease's evolution, adjust the treatment if
necessary, evaluate how the tissues are healing and check if we have a regression of the

inflammation. (7) The earlier the detection of peri-implantitis and the better the outcome;

13



the more we wait, the more ineffective the non-surgical treatment will be. A supportive
maintenance program should always follow the non-surgical therapy. In cases of
progressive bone loss or persistent periimplantitis, despite several non-surgical
treatments, surgical treatments will be the optimal option to decontaminate the micro-
implant surface. (4) The last therapeutical option should be the removal of the implant.
(27)

The treatment planning should be based on local and general factors, but we should also
take into account the patient consideration and allow some adaptability due to the
unknown outcome of the treatment. (30)

Our goal is to explore various non-surgical therapies for the treatment of peri-implantitis.

4 OBJECTIVES

Peri-implantitis is considered one of the most challenging complications in implantology.
Over the years, the realization of the problem pushes clinicians to imagine different
therapeutic approaches to prolong the implant's life and stop peri-implantitis. Indeed, it is
a rapidly progressive pathology of bacterial aetiology that progress towards the bone due
to the absence of connective tissues to protect it. (27) The change and progression from
mucositis to peri-implantitis is challenging to manage. Therefore, it is important to treat
early signs of inflammation to prevent or reduce marginal bone loss. The removal of the
oral biofilm from the implant is the primary goal in the therapy of peri-implantitis. (27)
(30) Currently, we have a significant body of clinical reports and studies that show that it
is possible to stop the progression of the disease and repair the destroyed tissues. Studies
have proved that peri-implant mucositis is reversible; the quick diagnosis and treatment

of mucositis will prevent the progression into peri-implantitis, which is more laborious to
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treat and present an unpredictable outcome. (7) (31) The properties of implant surfaces
also impact the disease's progression and resolution; therefore, a technical modality that
can effectively detoxify the implant without modifying its surface is needed. (32) We will
analyze and focus on these studies to find the best non-surgical options to treat peri-
implantitis.

Our objective is to conduct an empirical study on the best non-surgical therapeutical

options to remedy peri-implantitis and analyze its effectiveness and limitations.

S METHODOLOGY

5.1 DATABASE SELECTION

For this study, a literature search was performed through the following bibliographic
database: PubMed, Medline, Cochrane and Bibliographic reviews.

Some of the later journals have been distinguished as being conceivably significant for
the outcome of this review, such as the journal of:

- Prosthetic Dentistry

- Oral Implantology

- Clinical periodontology

- Clinical and Experimental Dentistry

- Oral and Maxillofacial implants

- Clinical Laser Medicine and Surgery

- Periodontal & Implant Science

- Oral Implantology

- Periodontics & Restorative Dentistry

- Photochemistry and Photobiology B: Biology

15



- Scientific world journal
- British dental journal
- Clinical Oral investigations

- Prosthodontics

5.2 ELIGIBILITY CRITERIA

> Inclusion criteria

The following articles have been pre-selected depending on the content of the titles and
the abstracts, based on the criteria:

- Dental articles related to the objectives.

- Types of studies: randomized clinical trials, meta-analysis, clinical studies
(human, animal, in vitro and in vivo studies) evaluating the treatments of peri-
implantitis.

- Chosen population: a human or animal population with a dental implant. Subject
who have at least one dental implant touched by mucositis or peri-implantitis.

- Target time: most of the studies presenting results over six months to more than
one year, except one study that showed results after 12h.

- Pathology studied: peri-implantitis (peri-implant mucositis and mild to moderate
peri-implantitis).

- Treatment studied: non-surgical procedure, including the utilization of local or
systemic therapeutic agents to recover peri-implant oral health. It excludes all
types of treatment approaches with surgical procedures, such as open flap.

- Bleeding or Suppuration is considered when it is present in at least one of the four

sites per implant explored.
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- Purpose: Description of the different non-surgical treatment option, their

effectiveness and limitation for the treatment of peri-implantitis.

> Exclusion criteria:

Articles containing the following criteria were excluded from the study:

Topic not relevant to the focus question

Articles without analytical objectives

Very severe case of peri-implantitis

Articles before 1992

> Limitations of the researches

- Languages limits: English, Spanish and French

- Publication year limit: from 1992 to 2020

5.3 STRATEGY FOR THE RESEARCH

Through the articles, we decided to assess the changes related to bleeding on probing
(BOP), probing depth (PD) and also, in some cases, the clinical attachment level (CAL)
/ probing attachment level and suppuration.

Depending on the studies, we can find a few variations between peri-implant mucositis
and periimplantitis. Indeed, some studies might consider a bone loss up to 3 mm as peri-

implant mucositis, while others will define this condition as periimplantitis. (6)

54 FINAL SELECTION — DATA COLLECTION

The pre-selected articles have been subjected to critical reading to retain only the most

relevant. In total, ninety articles were used, indexed between 1992 and 2020.

17



Keywords: dental implant, peri-implantitis, periodontal diseases, non-surgical treatment,
laser, mechanical debridement, antibiotics, antiseptics, periodontal maintenance,
supportive periodontal therapy, decontamination, biological complication, anti-infectious

therapy, peri-implant complications.

6 RESULTS

After several trials to identify the most powerful interventions for managing peri-
implantitis, we understood that there is no conclusive evidence suggesting what could be
the best protocol to manage peri-implantitis. (33) The variation in the definitions of peri-
implantitis, the lack of clarity regarding the status of the disease, and the contrast between
the inclusions and exclusions of the criteria of each study was very challenging. (1) In the
contemporary body of work, the ideal treatment of peri-implantitis varies among authors.
A study by Cochrane conducted over one year demonstrated the ineffectiveness of
existing treatment and recurrence of peri-implantitis by up to 100%. (34) Nevertheless,
other studies demonstrated that proper treatment planning and early detection of the
disease presents a positive outcome; and even if the disease's complete resolution is not
reached, a modification in the inflammation is still achievable in the short term. (1)
Concerning the treatment's effectiveness, in most of the studies, we could observe a
higher impact and reduction on bleeding on probing compared to probing depth and
clinical attachment. (24) (29) (27) Mechanical debridement presents successful outcomes
despite the peaks and troughs of threads that are a tactile challenge. Accessing the pockets
may pause a difficulty even for the most qualified laborer; with the procedure highly

contingent on the operator's skills and training. While performing this treatment, it is
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imperative not to change the implant micromorphology, and to not interfere with the
biocompatibility. (35) (36) In general, mechanical debridement appears to be especially
effective in pockets less than 3 mm and may succeed in some recovery in the peri-implant
bleeding tendency. Despite better results when using metallic curettes and ultrasonic, we
can observe a greater surface damage compared to nonmetallic instruments. Indeed, some
authors do not recommend using metal curettes to treat smooth-surfaced implants because
of the alterations they can cause. Non-metallic instruments on the other hand, such as
plastic curettes and abrasive spray systems were found to cause minimal or no damage to
the implant surface. (7) The new copper metal tips have potential because they are as
effective as metal tips, but they have the advantage of producing minimal harm to the
implant surface, similar to the plastic tip. (37) Several studies have demonstrated that the
supplementation of mechanical therapy with topical antimicrobials presented better
results in the BOP and PD. (7) However, some studies demonstrate that mucositis can be
resolved with mechanical debridement without antiseptic treatment. Citric acid and
sodium hypochlorite were the antiseptics that presented the most significant results than
the other commercially available antiseptics. (24) (38) The antibacterial therapy presents
better results when it is locally applicated than systemically ingested for the treatment of
peri-implantitis. Indeed, patients that experienced local antibiotic adjunctive therapy
presented a higher probability of a successful outcome. (39) Laser therapy has become a
good alternative in the treatment of peri-implantitis because it allows a good
decontamination of the site without altering the surface of the implant. However, a major
problem with laser application, is limited visibility. (27) Some lasers, such as the Er: YAG
laser, presented inspiring results. Nevertheless, we also have Er, Cr, YSGG
(WaterlaseTM) that have significant potential in the field because it presents a technical

amelioration over the Er: YAG's. (4) (40)
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The issue that remains is whether the condition's recurrence after a year represents a
y

failure of the first treatment or the establishment of a new disease. (1)

7 DISCUSSION

7.1 MECHANICAL DEBRIDMENT

Mechanical therapy is the treatment of election when inflammation is observed around
the implant. It still sounds unusual that the devices used for the debridement of implants
are the same as the one used to treat teeth that present a flat surface. Several studies have
demonstrated the improvement of implant surface thanks to mechanical debridement.
This technique offers some advantages, such as increased tactile sensation and minimal
risk of aerosol contamination. However, it also presents disadvantages such as difficult
access to deep pockets, iatrogenic risk, and it is highly dependent on the practitioner's
dexterity and experience. (14) (41) (42) We are trying to make the implant surface
biologically compatible with periodontal healing by removing tartar, bacterial biofilm,
and endotoxins through mechanical action. (41) (42) While performing this treatment, it
is imperative not to change the implant micromorphology, to not interfere with the
biocompatibility. (36) Indeed, numerous in vitro studies have been conducted to evaluate
different systems for the mechanical debridement of implants, assessing their efficacy
and the damage they may create on the implant surface. (43)

During many years, mechanical debridement was achieved thanks to titanium (Figure S.)

or carbon-fiber scalers (Figure 6.). (44)
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Figure 5. Debridement of implant biofilm  Figure 6. Debridement of peri-implant
using a titanium curette. biofilm using a carbon-fiber curette.
Standard metallic scalers typically used for root surfaces cleaning develop injuries in the
implant's titanium oxide surface and corrosion. Furthermore, these metallic scalers can
lead to microscopic groove development and in parallel, more plaque accumulation

(Figure 7). (43)

Figure 7. Surface of a smooth titanium
implant after treatment with a metal
curette for 60 seconds (original

magnification 15X).

According to Lang et al. in 2000, mechanical debridement is very effective in cases with
calculus, bleeding, absence of pus and pockets of less than 3 mm. He proposes using
carbon fiber curettes to remove calculus and the use of abrasive paste to remove plaque.
The carbon fiber curettes are sharp and strong enough to remove light to moderate

calculus deposits. (45)
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During the last 100 years, periodontal instruments were always in progress. Plastic scalers
have been developed to limit more significant damage to the implant surface. (25) The
Teflon coated scalers are more rigid than the plastic ones. Compare to stainless steel
curette; they produce less harm to the implant. (10)

More recently, the development of ultrasonic devices with plastic (Figure 8.) or Teflon-
coated curettes (Figure 9.) have demonstrated a reduction in the alteration of the surface

of the implant but those tips can leaved some bacterial rests on the implant surface. (9)

Figure 9. Debridement of peri-implant

Figure 8. Debridement of peri-implant
biofilm using a Teflon curette
biofilm using a plastic curette.
(polytetrafluoroethylene-e).

Ultrasonic scalers have the particularity to transform electrical current into mechanical
energy in the form of high-frequency vibrations at the instrument tip. The vibration
frequencies usually range from 18 000 to 45 000 Hz. (44) The use of sonic or ultrasonic
instruments is a good alternative to the use of manual curettes. The vibrations are created
by a generator-transducer system that defines frequency and amplitude. They offer some
advantages, such as integrated irrigation, an increase of time, and are easier and more
comfortable to use. However, they are very noisy, need lots of maintenance, and have a
high aerosol contamination risk. (41) (42)

In 1996, Matarasso et al., in an in vitro study, explained the modifications of titanium

implant surface following the use of different prophylaxis procedures. They analyze ten
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prophylaxis systems (conventional ultrasound, ultrasonic with plastic tip, stainless steel
curette, titanium curettes, Teflon curette, air-powered system, abrasive rubber cups,
polishing rubber cup and brush) and compared it with untreated controls implants. It
concludes that conventional stainless-steel curettes and metal ultrasonic tips can damage
the implant surface and promote future plaque accumulation. (46)
Augthun et al. in 1998 carried out a similar study to the previous one, testing different
systems for the mechanical debridement of implants, excluding ultrasonic devices. The
first part of the study showed that the abrasive powder system, the plastic curettes, and
irrigation with 0.1% chlorhexidine did not damage the implants' surfaces. In the second
part of the study, the three methods are clinically tested, and it is shown that the abrasive
powder system achieves higher efficiency in removing deposits (Figure 10). (43)

Figure 10. Surface of a smooth
titanium implant after intraoral plaque
deposition and treatment with the air-

powder-abrasive system (original

magnification 12X).

A double-blind randomized longitudinal clinical study, over a period of 6 months,
contrasting titanium curettes and ultrasonic device, failed to demonstrate any specific
differences in the treatment outcomes. This study only showed a reduction concerning
the bleeding of the dental implant but didn’t show any specific improvement concerning

the probing. (47)
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A randomized controlled clinical trial (RCT) illustrated the effectiveness of the Carbone
curette combine with an antiseptic therapy of chlorhexidine gluconate, for the mechanical
debridement, compared to an air abrasive device of amino acid glycine powder. After 6
months, both techniques will lead to a relative improvement in the clinical attachment
level (CAL), but the improvement of the BOP is highly superior with the air abrasive
device. (48)

Another study demonstrated the effectiveness of powder abrasive device applying glycine
powder instead of debridement with ultrasonic or manual instruments. One of its most
essential features is to prevent surface alteration on rough and smooth surfaces of
threaded, screw-shaped implant. (36)

Sato et al. in 2004 conducted an in vitro study testing the efficacy of a new piezoelectric
ultrasound system with a carbon tip (Figure 11.) that performs a horizontal movement
that moves parallel to the implant surface. This new system is compared with a
conventional ultrasound system (Figure 12.) and a plastic scaler (Figure 13.). The results
showed that the two ultrasonic systems are equally effective in their removal capacity,
and no differences in the surface disturbance were found. However, this study was
performed in vitro and cannot be directly applied to the clinical situation. We need further
in vivo studies to examine the potency of those instrument in the plaque and calculus

removal from the implant surface. (49)
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In 2007, Kawashima et al. carried out the same study but in vivo, comparing piezoelectric
ultrasound scalers with a carbon tip, ultrasound with a plastic tip, and a metal tip. The
results show that all three systems remove similar amounts of plaque and calculus; while
the piezoelectric carbon-tipped ultrasound and the conventional plastic-tipped ultrasound
leave a smooth surface, the conventional metal-tipped ultrasound produces surface
damage. (50)

Mechanical therapy alone presented restricted clinical changes with the use of designed
carbon-fiber curettes, ultrasonic devices and titanium instruments. Moreover, the use of
the Vector system (an ultrasound with a carbon fiber tip accompanied by an abrasive fluid
with hydroxyapatite microparticles). (Figure 14.) delivered unimportant differences in
BOP and PD after six months. (35) The use of carbon fiber tip manually or with vector
system produced only few improvements in bleeding on probing (BOP) but no signifiable
corrections in the deepness of the pocket (PD). (35) The Vector system is another type of
ultrasonic instrument, that uses an operating frequency of 25 000 Hz and a coupling at
the head of the handpiece to transfer energy indirectly to the working tip. These
instruments are cooled by a water-based medium containing polishing particles of various
sizes depending on the therapeutic indication. One of his advantages is that the amount
of contaminated aerosol is reduced compared to that produced by other ultrasonic or sonic

devices.

Figure 14. Photograph showing
treatment of a peri-im- plant pocket with
the Vectors system with a special carbon

fiber tip.
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A study carried out by Schwarz et al. in 2003 compared two methods for the mechanical
debridement of implants: Er: YAG laser and the Vector system. According to this in vitro
study results, the Vector method should not be used in the mechanical treatment of
implants because all the surfaces treated with this method showed damage to their surface.
(51)

Duarte et al. in 2009 carried out an in vitro study comparing four methods for mechanical
debridement on smooth and rough titanium implant surface (Er: YAG laser, plastic
curettes, metal curettes and abrasive air-powder systems) and assessing the adhesion of
Str. Sanguinis after treatment. For smooth-surfaced implants, metal curettes produced
more surface scratching. For rough-surfaced implants, the surface was not altered by any
of the methods studied. Although, those rough-surfaced implants treated with metal
curettes and abrasive powder spray presented less bacterial adhesion. The authors do not
recommend using metal curettes to treat smooth-surfaced implants because of the
alterations they can cause, but they also conclude that the use of metal curettes and
abrasive air spray rough-surfaced implants results in fewer bacterial adhesion. (52)

In 2009, Maximo et al. performed cases series and treated patients with Teflon curettes
and abrasive sodium carbonate air powder. They went to the conclusion that "mechanical
therapies alone were effective in treating mucositis". (31) (53)

In an RCTs, Sahm et al. judged manual debridement with submucosal chlorhexidine
instead of debridement using an air-powder abrasive device. After six months, there was
no implant disaster and no significant difficulties. Both studies presented some similarity
in the reduction in the bacterial biofilm. The significant difference is that the air-powder
abrasive device demonstrated better BOP decreases than the mechanical debridement. (1)

(54)
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Schwarz et al. in 2009 conducted a study on titanium plates to evaluate the influence of
two decontamination methods with abrasive spray devices on cell viability. This study
obtained intraoral biofilm samples cultured on titanium discs and later sprayed with
glycine spray or bicarbonate spray. Both types of devices were shown to be equally
effective in biofilm removal. On the other hand, bicarbonate spray was shown to achieve
higher cell activity than glycine spray. The authors conclude that these results are because
particle size influences cell viability on implant surfaces. (55)

Baek et al. in 2012 evaluated a new metal tip for ultrasonic instrumentation made of
copper alloy. They performed an in vitro study comparing it with conventional stainless-
steel tips and plastic tips on titanium surfaces. We could observe similar results
concerning implant surface scratching; however, the conventional steel tip produced more
surface scratching. Regarding removal efficiency, the stainless-steel tip is twice as
efficient as the new copper metal tips. These new tips also produce minimal harm to the
implant surface, the same as the plastic tip. (56)

After looking at the different studies' conclusions, Louropoulou et al. in 2012, in a
systematic review, presented some guidelines on the effect of mechanical debridement on
the implant surface. In the case of smooth-surfaced implants, non-metallic instruments
and rubber cups are the methods of choice. For rough-surfaced implants, non-metallic
instruments and abrasive spray systems were the best instruments of options if we want
to preserve the surface integrity. Non-metallic instruments were found to cause minimal
or no damage to the implant surface. (57)

Regrettably, a lack of proof concerning the most powerful instrumentation modality is
still present. Besides, the design of implant-supported prosthetic restorations sometimes

makes mechanical decontamination challenging to achieve on the implants' surface. (1)
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(58) Mechanical debridement remains the gold standard in treating peri-implantitis, but

we need further studies to achieve the best results. (36)

You can find in the Annexes 11.1 one a table that compares all the different studies.

7.2  ADJUNCTIVE ANTISEPTIC THERAPY

The addition of adjunctive measures to the mechanical debridement may lead to a better
outcome in the treatment of periimplantitis. (7) The choice of antiseptic molecule varies
according to the patient, his or her pathology, and the treatment plan stage. (42) (41)

In 1995, Ciancio et al., in a double-blind, randomized clinical trial, manifested the
profitable outcomes of rinsing with Listerine, an antiseptic mouth rinse, for the treatment
of patients with mucositis. Twenty patients with at least two implants with mucositis signs
were randomly assigned to two groups: one with twice-daily Listerine rinses and one with
a placebo of 5% hydro alcohol after prophylactic treatment. At three months follow-up,
the Listerine group showed a significant increase in plaque, gingival index and bleeding
rate compared to the placebo group. The rinse as an adjuvant did not produce
improvements in probing depth or insertion level for either group. (31) (59)

A randomized, double-blind clinical investigation illustrated the effectiveness of two anti-
infective protocols for handling peri-implant mucositis. First of all, all patients underwent
mechanical debridement. Then, they were directed to clean around the implant with a
manual toothbrush. They were instructed for four weeks, to clean twice a day using a gel
at the implant location. Those patients were subdivided into two groups: one group

received a 0.5% chlorhexidine gel, and the other received a placebo gel. (Figure 15.) (44)
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After the four weeks, patients were required to end the utilization of the gel and followed
with usual oral hygiene. After the first month, both groups demonstrated an essential

reduction of BOP as well as PD. (58)

Figure 15. Peri-implant oral-
hygiene procedure with an
inter- dental brush and

chlorhexidine gel.

In 2006, Trejo et al. carried out a study to demonstrate the effectiveness of chlorhexidine
gel. They induced mucositis in monkeys and tested two treatment modalities: mechanical
debridement and mechanical debridement with chlorhexidine irrigation and a 0.2%
chlorhexidine gel. These two protocols are compared with a control group that does not
receive any treatment. Both treatment modalities presented similar improvement without
any specific distinctions concerning the probing depth, gingival and plaque index.
However, we could observe variations between the treatment groups and the control
group. Histologically, we could observe an absence of inflammation in the treatment
groups, contrary to the control group. This study demonstrates that mucositis can be
resolved with mechanical treatment without the need for antiseptic treatment. (60)

Porras et al. in 2002 performed a similar study to the previous one but on 16 patients,
comparing only mechanical debridement with mechanical debridement combined with
chlorhexidine irrigation and the application of chlorhexidine gel, without a control group.

The conclusions point that both treatments presented improvement at the gingival index,
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a reduction of the probing depth, and destruction of pathogenic bacteria associated with
mucositis. However, no differences have been observed between both groups. (60)

In 2010, Heitz. Mayfield et al. conducted a clinical study on 29 patients diagnosed with
mucositis. All patients received mechanical debridement and were then divided into two
groups: one group received 0.2% chlorhexidine gel twice a day for a month, and the other
group utilized a placebo. After one month, both groups presented a reduction of the
gingival index and probing depth but with no significant differences. This study
concludes that chlorhexidine as an adjuvant antiseptic does not improve the results of
mechanical treatment. (58)

During the same year, Thone-Miihling et al. carried out a study to evaluate a treatment
protocol for mucositis with a "full-mouth" procedure. This "full-mouth" procedure
include mechanical debridement with or without the application of chlorhexidine gel and
rinse. After eight months of follow-up, both treatment modalities improved clinical
parameters with no differences between them. The bacterial count at 24 hours after
treatment decreased for both groups, without being higher for the group decontaminated
with chlorhexidine. At eight months, the reduction of bacterial quantity is not significant
for any of both groups. (61) These studies on chlorhexidine as an adjuvant in mucositis's
therapy concluded that the results are similar with or without its use. (58) (60) (61)

In 2010, in an in vivo human study, Gosau y cols. assessed six antimicrobial agents'
effectiveness on titanium implants surface oral biofilm. They performed acrylic upper
jaw splints (14 specimens in every splint) fixed on titanium specimens for this study.
Those splints were worn for 12 hours at night by four patients. Various antimicrobial
agents such as Sodium hypochlorite 1%, Hydrogen peroxide 3%, Chlorhexidine
gluconate 0.2%, triclosan 0,3%, Listerine, citric acid 40% were used for 1 min on the

titanium implants and used as control saline solution. Afterwards, the bacterial biofilm
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was measured thanks to fluorescence microscopy. All the antimicrobials agents lead to a
reduction in the bacterial biofilm, with higher results for Sodium hypochlorite, Hydrogen
peroxide 3%, Listerine, Chlorhexidine gluconate 0.2% compared to citric acid and
triclosan 0,3%. (62)

Strooker et al. in 1998 carried out a study to compare the effects of mechanical
debridement with chemical therapy, using orthophosphoric acid at 35%. Two implants in
each hemiarch were treated with: orthophosphoric acid at 35% for one minute and rinse
for 15 seconds or mechanical debridement with plastic curettes. This treatment is repeated
monthly for five months. At the end of the following period, a reduction in the gingival
index and probing depth was observed in both groups, with a better outcome in the group
receiving chemical treatment. Indeed, a more significant reduction in the gingival index
and the number of bacterial colony-forming units was achieved thanks to the chemical
therapy. (60)

Ntrouka et al. in 2010, conducted an in vitro study to evaluate the antibacterial capacity
of different products. In this study, titanium discs were incubated with Str. Mutants on
one side and with patient saliva on the other side to obtain polymicrobial samples. In this
case, the antimicrobial agents were: EDTA 24%, citric acid 40%, hydrogen peroxide
10%, Ardox-x (bleach and antiseptic rinse combination), cetyl pyridinium chloride
(CPC), chlorhexidine 0.2% and water as control. The results of the destruction of Str.
Mutants show a significant reduction when using hydrogen peroxide, Ardox-X and the
best outcome were obtained with citric acid, compared to the other antimicrobial agents.
The results show that citric acid or combinations of citric acid achieve a significant
reduction in removing multispecies from the salivary culture. (63) However, the extended
administration of citric acid solution is not recommended since it could alter the implant's

quality of the titanium bony. (4)
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In 2014, Ji et al. demonstrated the effectiveness of the mechanical debridement in the
treatment of peri-implantitis with or without the adjunctive use of antiseptic rinses. (64)
The efficacy of sodium hypochlorite has been highlighted through an ex vivo study.
Indeed, sodium hypochlorite was the only antiseptic to present significant results
compared to other commercially available antiseptics such as: hydrogen peroxide,
chlorhexidine gluconate and citric acid. (24) (38) Even if hypochlorite presents exciting
results, the toxicity of the latter decreases its utility. (24) (38)

In a recent study, McKenna et al. attempt to compare the effects of ozone and hydrogen
peroxide in treating mucositis. They selected 20 patients who had at least four implants.
Splints were made to cover the implants during brushing. The patients were divided into
four treatment groups: (1) air + saline, (2) air + peroxide, (3) ozone + hydrogen peroxide
and (4) ozone + saline. Patients treated with ozone + saline and ozone + hydrogen
peroxide achieved a significant reduction in plaque index, modified gingival index and
bleeding index, with similar results between the two groups, while patients treated with
air + saline had the worst results (Figure 16.). From this study, it is concluded that ozone

therapy has the potential for the control of mucositis. (65)

Figure 16. HealOzone handpiece with

silicone cup and cannula.

Further in vivo researches are necessary to learn more about the extension and

effectiveness of adjunctive antiseptic therapy.

You can find in the Annexes 11.2 one a table that compares all the different studies.
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7.3  ADJUNCTIVE ANTIBACTERIAL THERAPY

Mechanical debridement can also be associated to an adjunctive local or systemic
antibacterial therapy to increase the outcome of the periodontal treatment. Bacteriostatic
or bactericidal products have the role of inhibiting plaque formation. Unfortunately, they
present a time-limited effect, which means they must be used several times.

Positive results have been observed with local antimicrobials such as minocycline
microspheres in combination with the mechanical debridement. They are bioresorbable
polymeric scaffold, and the antibiotic is contained inside. The distribution of the antibiotic
is produced through maintained liberation as the scaffold breaks down over time. (66)
Indeed, two RCTs conducted in 2008 and 2012 have shown the effectiveness of the
minocycline microsphere at the clinical and microbiological level, as an adjunctive
antibacterial treatment following the mechanical debridement. After 12 months, we can
see that the minocycline microspheres result in an improvement at the BOP level and PD
also. Thanks to this treatment we manage to achieve a reduction of 38% of the BOP and
more or less 0,3mm of PD. In the deepest site, we couldn’t observe any specific
differences concerning the amount of bacterias but a reduction up to 0,6 mm in the
probing depth, after 12 months. We need further studies concerning the use of
minocycline microspheres as an adjunctive antibacterial therapy in peri-implant lesions.
For durable success, the treatment needs to be repeated. Both systematic review by
concludes that the use of systemic antibiotics produces an improvement in the clinical
parameters of peri-implantitis. (67) (68) (69)

In another prospective RCT, Schir et al. highlighted the value of the minocycline
microsphere in comparison with antimicrobial photodynamic therapy (PDT). All patients
received mechanical treatment with curettes and glycine powder spray. After 6 months,

this study shows that both therapies equally induce a reduction of the mucosal
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inflammation in the initial stages of peri-implantitis. None of the treatment modalities
produced a clinical attachment gain. At the end, both options does not lead to a complete
resolution of the inflammation. (70) (71)

Salvi et al. showed the effectiveness of the minocycline for the treatment of peri-
implantitis for a short period. (1) In 2007, they evaluated the effect of the application of
minocycline microspheres (Arestin) as an adjuvant to mechanical debridement. In this
study, they evaluate the clinical, radiological and microbiological results but do not
compare the results with a control group. The study involved 31 implants diagnosed with
peri-implantitis. Firstly, they performed mechanical debridement, then applied 0.2%
chlorhexidine gel, and finally, minocycline microspheres were placed in the peri-implant
pocket. Results at 12 months show a statistically significant reduction in probing depth
(mean 1.6mm) and BOP. The second part of the study shows the microbiological results:
a significant reduction in the bacterial count is achieved after ten days. At the end of 12
months, only A. Actinomycetemcomitans are lower than the initial values. (69)

Buchter et al. demonstrate the usefulness of doxycycline through a randomized RCT.
Indeed, in his study he shows the advantages of the local and controlled application of
Atridox, which is a solution that contains 8,5% of doxycycline in combination with the
mechanical debridement. The application of the Atridox, lead to an improvement in the
BOP (P=0,001), a huge amelioration in the probing attachment of 1,15mm and a reduction
of the pocket depths about 1,15mm, in the short term. (72)

Mombelli et al. estimated mechanical debridement with local delivery of tetracycline
fibers. 2 patients were excluded from the trial because they presented tenacious peri-
implantitis and suppuration on probing. We could observe an improvement of the bone
level and a reduction of the PD and BOP. The treatment of peri-implantitis by local

delivery of tetracycline presented a positive impact on clinical and microbiological
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parameters. However, it is noted that in cases of narrow and deep defects, the direct
contact of the fibers with the entire implant surface is complicated, and therefore the
desired effects may not be achieved. (1) (73) Furthermore, it seems that tetracycline
excites fibroblast increase in the interested area. (4)

Schenk et al. in 1997, conducted a study to evaluate the effectiveness of tetracycline
hydrochloride (HCL) fibers as an adjunct to mechanical treatment in mucositis and peri-
implant hyperplasia cases (Figure 17 a-b-c). After mechanical debridement, tetracycline
fibers were placed in the test group and not in the control group. The results show that in
the group test, a reduction in mucosal hyperplasia and BOP is achieved, while in the
control group, no changes were observed. However, these results were obtained only on

a small sample of 8 patients. (74)
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Figure 17.a. Peri implant mucosal
hyperplasia at endosseous implants in left and

right lower canine position

Figure 17.b. Scaling and controlled local
delivery of tetracycline HCL resulted in
elimination of the mucosal hyperplasia at the
patient's left implant after 12 weeks (test).
Scaling alone did not affect the mucosal
hyperplasia at the patient's right implant
(control)

Figure 17.c. After completion of the
randomized controlled trial, also the patient's
right implant had received controlled local
delivery of tetracycline HCL and 12 weeks

later, i.e., 24 weeks after baseline, the

mucosal hyperplasia was also eliminated at
this implant.

Unfortunately, we have a limited knowledge concerning the use of systemic antibiotics
for the remedy of peri-implantitis.

In 1992, through Mombelli et al. presented the power of antibiotics administration over
the subgingival microbiota in peri-implant infections. The treatment is based on
mechanical debridement, chlorhexidine irrigation and systemic antimicrobial cure (1 gr
of Ornidazole for 10 days). At the end of the treatment, we can see a reduction concerning

BOP and after one years, the BOP is still low. We can also observe a decrease of the PD
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after one year, except in one case. We have a general improvement of the microbiota
accompanied by a decrease of the subgingival bacterial mass and anaerobic bacterias.
This therapy has positive outcome for patients suffering from peri-implantitis. (75)

This is in contradiction with a more recent studies (2012 and 2013), that didn’t show the
effectiveness of antibiotic in the treatment of periimplantitis. In the RCT of 2012, after 6
months, no improvement concerning the PD was observable, but we can observe a
decrease in the BOP from 82,6% to 27,3%. Regarding the bacterial count, no difference
was noticed. The BOP improvement may be credited to the enhancements in oral health.
The use of systemic antibiotic in the treatment of periimplantitis does not have specific
relevance. (39)

In 2013, Rams et al. conducted an in vitro study in which they cultured subgingival plaque
samples from 160 implants with peri-implantitis. These cultures were tested for
susceptibility to amoxicillin, doxycycline, clindamycin, metronidazole and the
combination amoxicillin and metronidazole. Some of the pathogenic bacteria of the peri-
implant mucosa are resistant to a single administration of clindamycin, amoxicillin,
doxycycline or metronidazole, but there are few cases of resistance to the combination
amoxicillin and metronidazole. (76)

A study directed by the Barcelona School of dentistry also demonstrated that the
combination of amoxicillin and clavulanic acid presented the antibiogram's best results.
4

A clinical study conducted in 2012 by Hallstrom et al. aims to compare the outcome of
mucositis treatment with or without the use of systemic antibiotics. They evaluated 48
patients with mucositis, and after receiving mechanical debridement, half of them were
given 500mg of azithromycin for four days, and the other half did not receive antibiotics.

At six months follow-up, a decrease in probing depth was observed with no differences
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between groups. However, concerning BOP, the control group achieved a more
significant reduction than the test group, but these differences were not significant. There
were also no differences in the composition of the bacterial flora between the two groups
at six months. According to the results of this study, the use of systemic antibiotics does
not help treat mucositis. (39)

The results of the 2013 study is that the effectiveness of an antibiotic therapy for the
treatment of periimplantitis remains questionable. (66)

The combination of mechanical debridement with adjunctive local antibacterial cure may
serve as a good choice for the remedy of peri-implantitis. Regarding the use of systemic

antibiotics, broader studies are needed to evaluate their effectiveness.

You can find in the Annexes 11.3 one a table that compares all the different studies.

7.4 LASER-ASSITED THERAPY

The term laser means "light amplification by stimulated emission of radiation". A laser
can be defined and characterized as a device that produces electromagnetic radiation at a
well-defined wavelength. Laser therapy present bactericidal and detoxification effects.
The laser decontamination mechanism is based on their thermal effect, which propagates
cell necrosis by denaturalizing proteins. (4) It presents some advantages: extremely low
mechanical stress, no formation of a smear layer, and the removal of the epithelium lining
and inflammation tissues present in the periodontal pocket. (77) It is a technique that
requires lots of precision. This therapy leads to the reduction of periodontal pocket and
bleeding on probing. We will list different studies that tried to demonstrate both their
effectiveness in surface decontamination and the effects they could produce on the

implant surface. (78)
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Nowadays, we have a big variety of lasers, such as CO2, Er: YAG, Nd: YAG, which are
the most commonly used in dentistry. Studies explained that some lasers, due to their
ineffectiveness in decreasing calculus, are only used as an adjunctive treatment to
mechanical debridement. (79)

We also have the diode laser that is a non-ablative instrument directly in contact with the
implant surface and does not cause deformation, melting, or cracking the implant surface.
(77) Due to its high melting temperature, this laser presents a bactericidal effect that was
confirmed throughout an in vivo study using DNA probes that detect periodontal
pathogens. (79) Indeed, his thermal effect reduces the chemical adhesion of bacteria,
helping its removal by curette or ultrasonic devices. (79) The diode laser is also said to
produce bio stimulation of fibroblasts and osteoblasts that drives significant collagen
creation but also improves healing in smokers, in addition to mechanical therapy.

In 2013, a case report was performed to demonstrate the 810-nm diode laser's
effectiveness to treat a 7 mm pocket around an implant through a non-surgical therapy.
The case of a 45 years -old male presents swelling, suppuration, and inflammation at one
of his mandibular implant (Nobel Biocare). (Figure 18. a-b.) Due to the disease's
extension, surgery was planned, but an emergency intervention was organized to decrease
the pain and the inflammation using the 810-nm diode laser. (Figure 18.c.). The patient
did not receive any anesthesia or systemic antibiotic for the treatment. The diode laser
therapy was performed twice a year for three years, parallel with home care periodontal
therapy (Figure 18.d.). We could observe a reduction of the probing depth from 7 to 3
mm and the absence of bleeding on probing. Bone level improvement can also be
observed on the five-year post-operative X-ray (Figure 18.e.). It is also important to
underline that the patient did not present postoperative ache and shown high compliance

to home care procedures. (77)
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Figure 18.a. Clinical examination revealed 7-mm
probing depths, circumferentially around a mandibular
implant, bleeding on probing, and the presence of

exudate and gingival inflammatory edema.

Figure 18.b. Periapical radiography shows bone loss
for five-fixture threads on the most distal mandibular

left implant.

Figure 18.c. Patient treated using an 8 10-nm diode
laser to disinfect the area and facilitate bacterial
biofilm removal by mechanical and manual

periodontal instrumentation.

Figure 18.d. Clinical probing depth: 5-year follow-up

Figure 18.e. Periapical radiograph: 5-year follow-up
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Kreisler et al., in an in vitro study, evaluated the damage that four types of laser can
produce on various implant surfaces. They concluded that Nd: YAG and Ho: YAG lasers
should not be used in the decontamination of implant surfaces due to the alterations and
damage they produce, regardless of the power at which they are used. Concerning the
CO2 and Er: YAG lasers, they concluded that they could be used by limiting their power.
The GaAlAs laser has been considered relatively harmless about the possible alterations
on the implant's surface. (78)

In 2007, Deppe et al. highlighted, in an in vitro study, the efficacy of the CO2 laser in
eliminating both aerobic and anaerobic bacteria. (80)

Giannini et al. in 2006 carried out a study to evaluate the effects of the Nd: YAG laser on
the implant, assessing its effects on the implant surface and its capacity for
decontamination. These studies show that at 20 mJ with a 50 or 70 Hz repetition rate, no
alterations are produced on the implant's surface. About the decontamination capacity, its
effect was tested on two species: 4. actinomycetemcomitans and E. coli; the results show
that this type of laser achieves a significant reduction in the bacterial load. (81)

We also have the Er: YAG laser that is the most usually utilized laser for the therapy of
peri-implantitis and is characterized by a wavelength of 2940 nm; this particular
wavelength allows maximum water absorption. This absorption capacity is 15 times
higher than that of the CO2 laser and 2000 times higher than that of the Nd: YAG laser.
(82) Studies have demonstrated the effectiveness of Er:YAG laser in the decontamination
of bacterial biofilm without harming the implant surfaces. Its mechanism is based on a
rise of internal pressure following calculus detection due to increased temperature and
water vapor production. The effects of the rays on biological tissues are based on a so-
called "thermomechanical" tissue effect. The laser's wavelength (2940 nm) allows it to be

absorbed by the tissues, and the water suddenly changes from liquid to vapor. This sudden
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evaporation causes an increase in pressure and a micro-explosion for a short period,
making it possible to eliminate hard tissue without thermal damage. (41) (42)

This laser can cautiously eliminate, debride and degranulate calculus surrounding the
implant surface. It is a good option for hard tissues. (27) The Er: YAG lasers are highly
justified considering that they do not negatively impact the implant. Indeed, they do not
overheat the surrounding tissues. (4)

Schwarz et al. in 2005 carried out a clinical study to evaluate the effect of the Er: YAG
laser in the treatment of peri-implantitis based on the clinical studies carried out by
Schwarz himself for the treatment of periodontitis with Er: YAG laser and the
experimental studies also carried out by the author on the effects of the laser on the surface
of the implant. The study consisted of 20 patients with moderate to advanced peri-implant
lesions on 32 implants. They were divided into two groups randomly assigned to two
treatment modalities: one group was treated with Er: YAG laser with a conical glass fiber
tip that allows entry into the peri-implant pocket; a second group received mechanical
treatment with plastic curettes and irrigation with 0.2% chlorhexidine. The results at six
months show a significant reduction in BOP for both groups, being significantly higher
with the laser. Regarding probing depth, the reduction was significant for both groups but
with no difference between them. (83)

A pilot study, demonstrate the benefit of an Er:YAG laser in comparison to the
mechanical debridement using plastic curettes and antiseptic therapy with CHX
digluconate. Indeed, Er:YAG laser presented a bigger diminution of BOP than the
mechanical debridement with CHX. But this laser presents some limitations, especially
in case of advanced periimplantitis and its effectiveness seems to be limited to 6 months.

(84)
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In 2002, Kreisler et al. evaluated in an in vitro study the Er: YAG laser's bactericidal
capacity on seventy-two titanium platelets three implant surfaces: sandblasted and acid-
etched, titanium plasma-blasted and hydroxyapatite-coated. The discs were incubated
with Str. Sanguinis suspension and subjected to laser irradiation at 60 and 120 mJ.
Compared to a control group, the results show a reduction in bacterial load of between
98.3% and 99.94% for the different surfaces and treatment modalities studied. Therefore,
even at low energy densities, the Er: YAG laser demonstrated a high bactericidal power
in vitro without producing damage to the implant's surface. (85)

In 2011, Kim et al. carried out a study to evaluate the Er: YAG laser's effect on the
surfaces of double acid-etched implants, using different levels of energy and application
time. They recommend using the Er: YAG laser with less than 100 mJ/pulse parameters
at 10 Hz and for less than two minutes to decontaminate this type of implant without
producing surface alterations. (32) Another study also have demonstrated the limited
power of this laser in comparison to the traditional mechanical treatment. (7) (86) In
2011, Schwarz failed to demonstrate the Er: YAG laser's qualities compared to manual
debridement with plastic curettes and cleaning with saline solution. (34)

In 2010, Renvert et al., for six months, compared the potency of the Er: YAG laser
(Figure 19.) with an air-abrasive device (Figure 20.). A significant improvement in
suppuration of probing can be observed from both groups. Concerning the BOP, the
results are quite similar, with only 5% of differences. None of the implants in either group
had a concrete conclusion. The clinical treatment effects were restricted and alike between

the two systems. (1) (86)
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Figure 19. Use of the Er: YAG laserat an  Figure 20. Use of the air-abrasive device

infected site with the supra-structure at an infected site with the supra-structure

e, removed.

A randomized controlled clinical trial compared the effect of the Er: YAG laser with a
newly developed air-abrasive device. After six months, both systems presented a
decreased in BOP and PD (0.8 mm for the Er: YAG laser and 0.9 mm for the air-abrasive
device). (86)

Persson et al. in 2011 conducted a clinical study to compare two non-surgical treatment
modalities for peri-implantitis: Er: YAG laser compared to glycine abrasive spray
(Figure 21.). Forty-two patients were divided into two groups randomly assigned to each
treatment modality. Follow-up is performed to evaluate clinical changes and to obtain
microbiological data. The reduction in probing depth at six months was 0.9 mm for the
laser group and 0.8 mm for the abrasive spray. At 3 and 6 months, neither of the two
treatments options succeeded in reducing the bacterial count and in some cases, an
increase was observed. According to the authors, these in vivo results contradict those in
vitro studies that demonstrated both the laser and the abrasive spray's ability to be

effective in decontaminating the implant. (87)
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Figure 21. Debridement of peri-
implant biofilm using a glycine-

based air-abrasive system.

Another type of laser with a low thermal effect is the Er, Cr, YSGG (WaterlaseTM), with
a symbolizes enhancement over the Er: YAG's technical attributes and which
undoubtedly has a bright future in this area. (4)

Photodynamic therapy (PDT) is another option for non-surgical treatment of peri-
implantitis. Also, the combination of different types of low-intensity laser with
photosensitizing substances such as eosin, toluidine or methylene blue has shown
excellent results in in vitro studies for the inactivation of gram-positive and gram-negative
periodontopathogenic bacteria.

Haas et al. in 1997 conducted an in vitro study to evaluate the effect of PDT on different
implant surfaces. Smooth-surfaced discs with different surface treatments are incubated
with suspensions of A. actinomycetemcomitans, P. gingivalis and Prevetolla intermedia.
The contaminated discs are treated with a toluidine blue solution and a 905 nm diode laser
for one minute (Figure 22.). (77) The combined laser and photosensitising treatment
achieved complete elimination of all bacteria, while in the control group that did not

receive treatment, an increase in the number of bacteria was observed. (88)
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Figure 22. The diode laser has mainly a
bactericidal effect. Threaded implants have
a different morphology than root surfaces;

therefore, debridement instruments may

differ. The laser may facilitate

detoxification of the implant surface.

In 2013, Deppe et al. also performed a study to evaluate the efficacy of photodynamic
therapy (PDT) in the non-surgical treatment of peri-implantitis. In this case, patients are
divided into two groups depending on whether the bone loss is more significant or less
than 5 mm, but there is no control group. The treatment protocol was prophylaxis and
irrigation with 0.2% chlorhexidine and, after two weeks, the application of PDT using a
photosensitizing dye with methylene blue (Figure 23.). This PDT was performed using
the medical hand-held battery-operator diode laser HELBO, operated in a continuous
laser beam delivery mode (Figure 24.). A 6-month follow-up was carried out: at three
months, there was a significant reduction in BOP and probing depth for both groups;
however, at six months in the group with deep defects, this reduction was not maintained,
and a slight increase in probing depth with a slight radiological bone loss was observed.
In the group with moderate defects, at six months, the reduction in probing depth is
maintained, and there are no signs of bone loss. The authors in their discussion consider
that non-surgical treatment with PDT is an effective treatment to improve clinical
parameters and stop bone loss in moderate defects, but not in cases of advanced peri-
implantitis. They argue on the one hand that by not doing a surgical treatment, we can
control the disease without creating recessions and on the other hand that if peri-
implantitis is considered as a chronic disease that requires maintenance, PDT is a simple

method to complement mechanical treatment in maintenance treatments. (89)
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Figure 23. Clinical aspect following Figure 24. Nonsurgical intervention:

application of photosensitizer. application of diode laser light.

The laser-assisted therapy seems to be effective only in the short term, and there is
insufficient confirmation on the predictability of laser therapy's potentially profitable
outcomes in the nonsurgical treatment of periimplantitis, primarily if the laser treatment

is performed alone.

You can find in the Annexes 11.4 one a table that compares all the different studies.
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8 CONCLUSION

Concerning the treatment of peri-implantitis, there is no specific proof that demonstrates
what the most effective therapy is. On the one hand, many trials have presented favorable
short-term results. On the other hand, disease perseverance, progression or recurrence
were also reported. (1) A treatment planning that will completely eradicate peri-
implantitis has not been found yet. This situation is related to the lack of high-quality data
about the potency of established therapy. Notwithstanding, there is some credit in the
current method. (24) The success of the treatment is highly dependent on the detection
and care of the disease, and prevention is the most reliable form of treatment. Nonsurgical
treatment, combined with regular supportive care, leads to positive results and increases
the implant survival rate; despite the unpredictable outcome of peri-implantitis. Routine
check-ups and close monitoring of the treated implants is crucial to prevent relapse and
recolonization by peri-odontopathogenic microorganism, in order for peri-implant tissues
to heal. (24) (90) There is no conclusive confirmation proposing which could be the best
interventions for managing peri-implantitis. (34) However, several studies have
demonstrated the improvement of implant surface thanks to mechanical debridement, and
this method appears to be very effective especially in mild cases of peri-implantitis (with
pockets less than 3 mm). Nevertheless, it has some limitations. (36) Indeed, various
authors do not recommend using metal curettes because of the alterations they can cause
on the implant’s surface but also due to the fact that they can promote future plaque
accumulation. (57) Non-metallic instruments such as plastic curettes and abrasive sprays
cause minimal or no damage to the implant surface. Some new tips, such as one made of
copper metal, have a bright future because they have extreme efficient in bacterial

detoxification, but at the same time produce minimal harm to the implant surface. (37)

48



(56) Regarding the use of antiseptics as an adjuvant to mechanical debridement, studies
conclude its inutility in resolving the disease; we can especially observe this fact for the
studies conducted over chlorhexidine, where we can observe that the inflammation can
be resolved with mechanical treatment without the need for antiseptic treatment. (58) (60)
(61) Citric acid and hydrogen peroxide seem to be the best antiseptics because they
significantly reduce the bacterial load. However, their extended administration presents
some toxic effect in the long term but can also alter the implant quality. (25) (60) (62)
Positive results have been observed with local antimicrobials such as minocycline
microspheres or by local delivery of tetracycline, compared to systemic antibiotic
ingestion to remedy peri-implantitis. (1) (39) (66) (69) (74) The use of lasers are
becoming more and more common in contemporary practice, but remains controversial.
Lasers could be used as an alternative or as an adjunctive remedy to conventional
periodontal treatment. (79) It is considered a worthy option to detoxify and decrease the
number of bacteria surrounding the implant and present a better postoperative recovery.
According to some authors, laser treatments improve clinical parameters over six months,
especially in moderate defects. The Er: YAG laser demonstrated many advantages, such
as a high bactericidal power without damaging the implant's surface. Oher types of lasers
with a low thermal effect including the Er, Cr, YSGG (WaterlaseTM), which present
technical attributes over the Er: YAG's undoubtedly have a bright future in this area. (4)
(78) The non-surgical treatment presents some weaknesses, especially in advanced
lesions, where surgical treatment might be the best option. (36) This study illustrates that
peri-implantitis is a complex disease, and it requires frequent follow-ups as relapse is
common. (24) More investigations are required with significant sample sizes and longer
follow-ups to reinforce these outcomes and their long-term stability to optimize the results

and provide more effective evidence-based approaches.
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9 RESPONSIBILITY

In our society, where life expectancy is increasing, living well becomes vital: chewing,
smiling are essential elements for a good quality of life. Thus, for more than 25 years,
dental implants have been used to treat partially or entirely edentulous subjects. They
present a high rate of success over a long time. Peri-implantitis is considered as the
leading cause of morbidity of an implant. Nowadays, we are confused and lacking clinical
experience about the effectiveness of non-surgical treatment of peri-implantitis.

Through this study, we evaluate several treatments, their effectiveness and limitations.
Those recommendations will orientate us towards better management of this pathology.
The current trajectory of human civilization is one that is concerned with environmental
sustainability. This study aims to add to the significant body of research available to aid
in improving human health. As Branemark, the father of implantology, says, "No one

should die with their teeth sitting on a glass of water".
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11 ANNEXES

11.1 MECHANICAL DEBRIDMENT

Authors | Type of | Number of Treatment Time — Results Conclusion
(year) study patients Evaluat
and ed
implants period
Karring | Controlled | 11 patients | Oral hygiene instruction | 6 PI: The use of either the
et  al | study 22 implants | + months | a. 23,7-9,1% [ Vector system or
(2005) | (randomize a. Vector system b. 23,7-18,2% | carbon-fiber curettes
(35) d split b. Carbon-fiber curette PD: did not consistently
mouth) a. 5,8-5,8 [ allow the healing of
mm peri-implantitis.
b. 6,2-6,3
mm
BOP:
a. 63,6-36,4%
b. 72,7-81,8%
Renvert | Double- 31 patients | a. Titanium curette 6 Plaque  index | No differences
et al. | blind 31 implants | b. Ultrasonic  system | months | (PI): (P<0,01) between both groups
(2009) randomized with specially BOP: (P=0,026)
(44) clinical designed tip PD: (P=0,30
study All  implants  were
polished with rubber
cups and polishing paste
+ oral hygiene
instructions
Sahm et | Prospective | 25 patients | All the patients | 12 BOP: Both studies present
al. s with mild to | underwent under an oral | months | a. 41,2-29,5 % | similar improvement
(2011) | randomized | moderate hygiene program and b. 16,6-33,4% | except with some
(51) , controlled | peri- were randomly treated: PD: limitation in the
clinical implantitis [ a. AAD (amino acid a. 0,5-0,9mm | CAL. We can see that
study glycine powder) b. 0,4-0,9 mm | the AAD
b. mechanical CAL: demonstrated better
debridement  using a. 0,6-1,3mm | BOP decreases than
carbon curettes and b. 0,5-1,1 mm | MDA.
antiseptic  therapy
with  chlorhexidine
digluconate
(mechanical
debridement (MDA)
Kawashi | In Vivo | 14 patients | a. Piezoelectric 3 to 9 | No difference in | Piezoelectric  scaler
ma et al. | study ultrasound  scalers | months | the amount of | with non-metallic tips
(2007) with a carbon tip plaque and | leave a  smooth
(47) b. Ultrasound with a calculus surface, the
plastic tip between the 3 | conventional metal-
c. Ultrasound with a systems tipped ultrasound
metallic tip produces surface
damage.
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11.2 ADJUNCTIVE ANTISEPTIC THERAPY

Authors | Type of Number Treatment Time - Results Conclusion
(year) study of Evaluat
patients ed
and period
implants
Gosau y | In vivo | 14 Various After 12 | Higher results | All tested antiseptics
cols. human specimens | antimicrobial hours with: appear to be able to
(2010) study in every | agents were placed Sodium decrease the amount of
(59) splint. in the tray such as hypochlorite, bacterial biofilm
Those Sodium hydrogen growing on titanium
splints hypochlorite 1%, peroxide, surfaces.
were Hydrogen peroxide Listerine and
worn for | 3%, CHX.
12 hours | Chlorhexidinglucon
atnightby | ate 0.2%, triclosan
four 0,3%, Listerine,
patients. | citric acid 40%
were used for 1 min
on the titanium
implants and used
as control saline
solution.
Ciancio | Controlled | 20 healthy | a. Antiseptic 3 a. Plaque We can see a reduced
et  al | double- adult mouth  rinse | months index: 2,0 - | plaque  levels  and
(1995) blind, patients, (Listerine: 20 0,8 and | swelling in both groups.
(56) randomized | each  of ml, twice a day BOP: 0,6 — | The rinse as an adjuvant
clinical trial | whom had for 30 sec) 0,3 did not produce
at least [ b. Placebo rinse b. Plaque improvements in
two dental (5% index: 1,8 | probing  depth  or
implants hydroalcohol; — 1,6 and | insertion level for either
twice daily for BOP: 0,7 — | group.
30 sec) 0,5
Levin et | Prospective | 40 At home use of |3 Probing depth | supplement the response
al. RCT patients water jet  with | months | reductionanda | to nonsurgical treatment
(2015) chlorhexidine great reduction | for peri-implantitis
91) (CHX) gel of BOP lesions. Further, larger-
cohort  studies  are
warranted
Trejo et | Experiment | 9 a. mechanical | 6 weeks | a - b. | Mucositis can  be
al. al study monkeys | debridement Improvement | resolved with
(2006) b. mechanical without  any | mechanical treatment
(57) debridement  with specific without the need for
chlorhexidine distinctions antiseptic treatment.
irrigation and a concerning the
0.2% chlorhexidine probing depth,
gel gingival and
c. control group (no plaque index +
treatment) absence of
inflammation.
c. Inflammati
on
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Heitz. RCT 29 All patients | 1 Both  groups | Chlorhexidine does not
Mayfiel patients received months | presented  a | improve the results of
d et al diagnosed | mechanical reduction  of | mechanical treatment.
(2011) with debridement  and the  gingival
(55) mucositis | were then divided index and
into two groups: probing depth
a. 0.2% but with no
chlorhexidine  gel significant
twice a day for a differences.
month
b. placebo
Thone- | Pilotstudy | 13 "Full-mouth" 8 After 24 hours, | After eight months, any
Miihling partially | procedure: months | the bacterial | group  presented a
y cols. edentulou | mechanical count is | significant bacterial
(2010) s patients | debridement with or reduced  for | reduction.
(58) and 36 | without both  groups.
dental chlorhexidine  gel After eight
implants | and rinse. months, both
with present
mucositis treatment
improvement
without
significant
differences.
Machtei | Multicenter | 32 Ultrasonic 2, 4, 6, | Decrease  of | Need further studies
et al. |, placebo- | patients debridement  with | 6, 12 | BOP and PD | concerning the
(2012) | controlled adjunctive use of an | and 18 | with increase | frequency of the CHX
(92) RCT antiseptic CHX | weeks. | in the CAL chips application
chips, placed in| Then 6
pockets >5mm months
later
reassess
ment
Stein et | Porspective | 45 Combine therapy of | After 12 | Big reduction | Significant clinical
al. clinical trial | patients ultrasonic months | of PD (1.4 + | improvement of dental
(2017) comprisin | debridement, soft 0.7 mm), CAL | implant. The povidone
(93) g 164 | tissue curettage, (1.3 £ 0.8 mm) | iodine may be used as an
screw- glycine powder air and BOP (33.4 | antiseptic agent with
typed polishing and a + 17.2%). combination therapy.
implants | repeated In deep
submucosal pockets (PD
application of >6mm)
povidone-iodine changes of
mean PD (2.3
+ 13 mm),
CAL(20x1.6
mm) and BOP
(44.0 = 41.7%)
were more
pronounced.
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Ji et al. | RCT 24 a. All patients | 3 a. PD: 3,5 - | Limitation of the
(2014) patients received  oral | months 3,1 and | adjunctive glycine
(61) hygiene  and BOP: 1,5 — | powder air polishing
supragingival 1,0 compared with
scaling b. PD: 3,6 — | mechanical debridement
(implant treated 3,2 and | alone
with ultrasonic BOP: 1,4 -
scalers with 1,1
carbon-fiber
tips)
b. Test group +
glycine powder
air polishing
Strooker | Clinical 16 Two implants in |5 A reduction in | A better outcome in the
et  al | trial patients each hemiarch were | months | the  gingival | group receiving
(1998) with treated with: index and | chemical treatment:
(57) lower a. Orthophosphori probing depth | more significant
overdentu c acid at 35% was observed | reduction in the gingival
res for one minute in both groups | index and the number of
and rinse for 15 bacterial colony-forming
seconds units.
b. Mechanical
debridement
with plastic
curettes
McKenn | Double- 20 B treatments | 2 weeks | Patients treated | Ozone therapy has a
a et al. | blind RCT | patients groups: with ozone + | great potential for the
(2013) 80 a. air+ saline hydrogen control of mucositis.
(63) implants | b. air + peroxide, peroxide (c)
4 c. ozone + and ozone +
implants hydrogen saline (d)
each) peroxide achieved a
d. ozone + saline. significant
reduction  in
plaque index
and optimal
gingival
health, with
similar results
between  the
two groups,

while patients
treated with air
+ saline (a) had
the worst
results
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11.3 ADJUNCTIVE ANTIBACTERIAL THERAPY

Authors Type of | Number of Treatment Time - Results Conclusion
(year) study patients Evaluated
and period
implants
Renvert | Controlled | 30 patients | Oral hygiene | 12 months | PI: We have a better
et al. | study 30 implants | instruction + Supra a. 50-27% reduction of the
(2006) randomized and submucosal b. 45-21% probing depth and
(65) scaling + rubber cup PD: BOP in the
polishing + a. 3,9-3,6mm | minocycline group
submucosal b. 3,9-3,9mm | compare to the CHX
administration of BOP: group.
a. 1 mg of arestin a. 88-71%
(minocycline b. 86-78%
microspheres)
b. 1 mgof 1% CHX
gel
Renvert | Single- 32 patients | a. Minocycline 12 months | PL: slight | We had a moderate
et al. | blind, 95 implants HCL decrease in both | improvement for the
(2008) randomized, microspheres group plaque index in both
(66) two-arm (Arestin) PD: group.
clinical trial b. 0,1% CHX gel a. 48-42mm | No significant
b. 5,0-4,5mm | difference in both
BOP: group for the BOP
a. 100-74% and PD.
b. 100-89%
Salvi et | Clinical 25 patients | Firstly, they | 12 months | Reduction  in | Minocycline are very
al. (2007) | study 31 implants | performed probing depth | effective for the
(67) mechanical (mean 1.6mm) | treatment of peri-
debridement,  then and BOP. | implantitis for a short
applied 0.2% Microbiological | period.
chlorhexidine  gel, results: a
and finally, significant
minocycline reduction in the
microspheres ~ were bacterial count
placed in the peri- is achieved after
implant pocket. ten days.
Schir et | RCT 40 patients | All patients received | 6 months | BOP: Both treatments are
al. (2012) 40 implants | mechanical treatment a. 1,47102,20 | equally effective in
(68) with curettes and b. 1,66to 1,28 | the reduction of
glycine powder Absence of | mucosal
spray. inflammation: inflammation. None
a. Mechanical a. 15% of | of the treatment
therapy + local cases modalities produced
drug delivery b. 30% of | a clinical attachment
(minocycline cases gain at six months.
microspheres)
b. Mechanical
therapy + PDT
Bassetti RCT 40 patients | a. Mechanical 12 months | PI: Both treatments are
et al. 40 implants therapy + local a. 021 equally effective in
(2014) drug delivery b. 0,1 the reduction of
(69) (minocycline PD: mucosal
microspheres) a. 0,56mm inflammation
b. Mechanical b. 0,11 mm
therapy + PDT
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Mombelli | Case series | 9 patients Calculus removal + | 12 months | BOP: 1,6-0,7 General
& Lang 9 implants | polishing with PD: 5,9-3,4mm | improvement.
(1992) pumice and rubber Gram-negative-
(73) cup + pocket anaerobic rods:
irrigation with 0,5% 40-16%
CHX + systemic Radiographic:
antibiotics “Regrowth of
(ornidazole; 1000 bone” in some
mg, once daily for 10 patients
days)
Mombelli | Case series | 5 partially | Mechanical 1,3,6,and | BOP: 90-40 % | No significant
et al. edentulous | debridement with | 12 months | PD: 6,0-4,Imm | reduction of the
(2001) patients, 30 | polymeric CAL: 5,2-4,9 | mucosal margin. We
(71) implants. tetracycline HCI- mm can observe a big
2 patients | containing fibers reduction in the
suspended percentage of
due to bleeding on probing
persisting and in the presence
active peri- of bacterial biofilm.
implantitis
and pus.
Schenk | Case series | 8 patients Mechanical 12 weeks | a. reduction in | Tetracyclines fibers
et al. a. Group | debridement with mucosal lead to a reduction in
(1997) test tetracycline fibers hyperplasia | mucosal hyperplasia
(72) b. Control and BOP and BOP.
group b. no changes
Hallstrom | RCT 48 patients | All patients received | 6 months | Decrease in | Systemic antibiotics
et al. (Five mechanical probing depth | does not help treat
(2012) subjects debridement and then was observed | mucositis.
were were divided into 2 with no
excluded groups: differences
due to | a. Group test: between
antibiotic 500mg of groups.
medication) azithromycin a. BOP
(Azithromax) for reduction
four days from 82,6%
b. Control group: to 27,3%
nothing b. BOP
reduction
from 80%
to 47,5%
Rams et | In vitro | 120 a. 4 mg/l of - The best results | Few cases of
al. (2013) | study patients doxycycline are obtained resistance to the
(75) 160 b. 8 mg/l of using combination
implants amoxicillin amoxicillin and | amoxicillin and
with peri- |c. 16 mg/l of metronidazole; | metronidazole.
implantitis metronidazole only 6,7% of
d 4 mg/l of species are
clindamycin resistant to this
e. Combination of combination.

amoxicillin and
metronidazole
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11.4 LASER-ASSITED THERAPY

Authors Type of Number of Treatment Time - Results Conclusion
(year) study patients and Evaluated
implants period
Kreisler | In vitro | Various Nd:YAG, Ho:YAG, - Nd: YAG and Ho: | The GaAlAs
et al. | study implants Er:YAG, CO2, and YAG lasers should | laser has been
(2002) GaAlAs lascrs at not be used in the | considered
(77) various power decontamination of | relatively
settings implant  surfaces | harmless about
due to the | the possible
alterations and | alterations on the
damage they | implant's surface.
produce. CO2 and
Er: YAG lasers,
they concluded that
they could be used
by limiting their
power.
Schwarz | Pilotstudy |20 patients | The patietns were | 6 months | BOP: Significant
et al. with randomly  divided a. 83%to31% reduction in BOP
(2005) moderate to | into 2 groups: b. 80% to 58% for both groups,
(82) advanced a. Er: YAG laser CAL: being
peri- with a conical a. 58to5,1 significantly
implantits glass fibre tip b. 6,2t05,6 higher with the
b. mechanical laser. Regarding
treatment  with probing  depth,
plastic curettes the reduction was
and irrigation significant  for
with 0.2% both groups but
chlorhexidine with no
difference
between them.
Schwarz | Controlled | 20 patients Hygiene program 2 | 12 months | PD: In both groups,
et al. | study 40 implants | weeks before a. 4,5-43mm plaque index was
(2006) (parallel treatment b. 5,9-5,5 mm significantly
(83) design) a. Implant scaling BOP: higher at 12
(plastic curette) a. 0,8-0,5mm months
+ CHX (0,2%) b. 0,8-0,6 mm compared with

b.

irrigation +
CHX gel in
pocket

Er: YAG laser

Maintenance:
“Supragingival
professional
implant/tooth

cleaning

and

reinforcement of oral
hygiene” at 1, 3, 6
and 12 months

baseline.

Limited
effectiveness of
both therapies.
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Kreisler | In vitro | 72 titanium | 3 implant surfaces: - Bacterial reduction | The Er: YAG
et al. | study platelets a. sandblasted and at 60 mlJ pulse | laser
(2002) acid-etched (SA) energy: demonstrated a
(84) b. titanium plasma- a. 99.51% high bactericidal
sprayed (TPS) b. 98.39% power in vitro
c. hydroxyapatite- c. 99.6% without
coated (HA) Bacterial reduction | producing
at 120 mJ pulse | damage to the
energy: implant's surface
a. 99.92%
b. 99.85%
c. 99.94%
Persson | RCT 42 patients a. Er: YAG laser 6 months | PD: Neither of the
et al. b. Glycine abrasive a. 09to0,8mm |two treatments
(2011) spray b. 0,8t00,5mm | options
(86) No difference in | succeeded in
the bacterial count | reducing the
for both. bacterial  count
and in some
cases, an increase
was observed.
Renvert | RCTs 21  patients | 2 groups: 6 months | BOP: None of the
et al. with 55 |a. ErYAG a. 100% to | implants in either
(2010) implants for treatment 70% group had a
(85) Er:YAG b. Air-abrasive b. 100% to | positive result.
group and 21 device 75%
patients with PD: The clinical
45 implants a. 25% of the | treatment effects
for the air patients were limited and
abrasive have  an | alike between the
group average two systems.
PD
reduction >
I mm
b. 38% of the
patients
have an
average
PD
reduction >
1 mm.
Deppe et | Clinical 16 patients The treatment | 6 months | BOP: PDT is a simple
al. pilot study | 18 implants | protocol was a. Reduction not | method to
(2013) 2 groups: prophylaxis and maintained complement
(88) a. Deep irrigation with 0.2% b. Reduction mechanical
defects chlorhexidine and, maintened treatment in
b. Moderate | after two weeks, the PD: maintenance
defects application of PDT a. Slight increase | treatments.

using a
photosensitising dye
with methylene blue.

b. Maintained
Bone loss:

a. Mild bone loss
b. No bone loss
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The Therapy of Peri-implantitis: A Systematic Review

Lisa J. A. Heitz-Mayfield, BDS, MDSc, Odont Drl/Andrea Mombelli, Prof Dr Med Dent?

Purpose: To evaluate the success of treatments aimed at the resolution of peri-implantitis in patients
with osseointegrated implants. Materials and Methods: The potentially relevant literature was assessed
independently by two reviewers to identify case series and comparative studies describing the treatment
of peri-implantitis with a follow-up of at least 3 months. Medline, Embase, and The Cochrane Library were
searched. For the purposes of this review, a composite criterion for successful treatment outcome was used
which comprised implant survival with mean probing depth < 5 mm and no further bone loss. Results: A
total of 43 publications were included: 4 papers describing 3 nonsurgical case series, 13 papers describing
10 comparative studies of nonsurgical interventions, 15 papers describing 14 surgical case series, and 11
papers describing 6 comparative studies of surgical interventions. No trials comparing nonsurgical with
surgical interventions were found. The length of follow-up varied from 3 months to 7.5 years. Due to the
heterogeneity of study designs, peri-implantitis case definitions, outcome variables, and reporting, no meta-
analysis was performed. Eleven studies could be evaluated according to a composite success criterion.
Successful treatment outcomes at 12 months were reported in 0% to 100% of patients treated in 9 studies
and in 75% to 93% of implants treated in 2 studies. Commonalities in treatment approaches between
studies included (1) a pretreatment phase, (2) cause-related therapy, and (3) a maintenance care phase.
Conclusions: While the available evidence does not allow any specific recommendations for the therapy of
peri-implantitis, successful treatment outcomes at 12 months were reported in a majority of patients in 7
studies. Although favorable short-term outcomes were reported in many studies, lack of disease resolution
as well as progression or recurrence of disease and implant loss despite treatment were also reported. The
reported outcomes must be viewed in the context of the varied peri-implantitis case definitions and severity
of disease included as well as the heterogeneity in study design, length of follow-up, and exclusion/inclusion

criteria. INT J OraL MaxiLLOFAC IMPLANTS 2014;29(SuppL):325-345. doi: 10.11607/jomi.2014suppl.g5.3

Key words: peri-implantitis, systematic review, treatment, therapy

Peri-implantms—an infectious condition of the tis-
sues around osseointegrated implants with loss of
supporting bone and clinical signs of inflammation
(bleeding and/or suppuration on probing)—has a
prevalence on the order of 10% of implants and 20%
of patients 5 to 10 years after implant placement.! The
numbers of patients with a history of periodontitis and
those who are smokers in a cohort, as well as the type
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and frequency of aftercare, are factors that influence
these prevalence data. Furthermore, the prevalence
of peri-implantitis will vary depending on the bone
loss threshold and/or probing depth threshold used
for case definition. Various clinical protocols for pre-
vention and treatment of peri-implantitis have been
proposed, including mechanical debridement, the
use of antiseptics and local or systemic antibiotics, as
well as surgical access and regenerative procedures.
Several attempts to combine the data of the available
literature in a meta-analysis have failed in the past due
to insufficient data.2-® In a recent review on a part of
this literature,” it was noted that almost all reports on
the treatment of naturally occurring peri-implantitis
in humans do in fact not satisfy the strict criteria for
a randomized controlled trial (RCT). The absence of
a true control group (no treatment or placebo) was a
common limitation. Trials at the highest level of evi-
dence compared test procedures, both of which had
an unclear outcome. As it is difficult to recruit suffi-
cient numbers of patients with peri-implantitis to take
part in a true randomized trial, some studies may have
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Dental Implant Market Size & Share |
North America, Europe, & APAC
Industry Forecasts 2026: Graphical
Research

Major dental implants market players include Osstem
Implants, Straumann Group, Nobel Biocare, Zimmer
Biomet, Dentsply Sirona, Henry Schein, A.B. Dental
Devices Ltd., and Danaher Corporation.

April 19, 2021 06:00 ET | Source: Graphical Research

Pune, India, April 19, 2021 (GLOBE NEWSWIRE) --

The global dental implant market size is poised to grow substantially from during the forecast
period. Dental implants are artificial and surgical components that are fixed into the teeth
structure to support dental prosthetics. They are used as a replacement for natural teeth and
are suited for patients suffering from tooth decay or loss due to some underlying periodontal
disease that causes loss of calcium in the teeth. They help improve a person's overall
appearance and boosts their self-confidence as well.

Over the course of time, however, dental implants market has seen some groundbreaking
innovations to improve the global dentistry scene. These innovations have not only made these
implants more accessible and affordable to the public, but they have simplified the procedures
as well, thereby reducing the time spent to carry out these procedures. Computer-aided
technology is being used to customize dental implants to make them tailor-made to the patient's
medical requirements.
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The aim of this study was to evaluate the clinical and radiographic long-term outcomes of dental implants with an anodized TiUnite
surface, placed in routine clinical practice. Two clinical centers participated in the study. One hundred and seven implants (80 in
the maxilla and 27 in the mandible) in 52 patients were followed in the long term. Both one- and two-stage techniques were used for
38 and 69 implants, respectively. Thirty-eight single tooth restorations and 22 fixed partial prostheses were delivered, according to a
delayed loading protocol, within 4 to 12 months since implant placement. All implants were stable at insertion and at the long-term
follow-up visit, which occurred between 7 and 8 years of functional loading. The mean followup was 7.33 + 0.47 years. The mean
marginal bone level change at the long-term followup as compared to baseline was 1.49 + 1.03 mm. No implant failure occurred.
Healthy peri-implant mucosa was found around 95% of implants, whereas 91% of implants showed no visible plaque at the implant
surfaces at the long-term followup. The study showed that dental implants with the TiUnite anodized surface demonstrate excellent

long-term clinical and radiographic outcomes.

1. Introduction

The long-term success of the original Branemark machined-
surfaced osseointegrated dental implants is clearly demon-
strated in the scientific literature. Numerous clinical evi-
dences prove the consistency of the guidelines suggested in
the original Branemark protocol, where osseointegration of
dental implants can be achieved and maintained for a long
time under functional loading [1-6]. Over the years, the
original Branemark protocol underwent many modifications
that further increased the applicability and predictability of
implant treatment. For example, the reduction of the healing
period with the advent of early and immediate loading
protocols, and the placement of implants in fresh postex-
traction sockets, or in regenerated bone, allow clinicians to
extend implant therapy to a broader population of patients
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as well as improve the clinical success of such treatment. The
macroscopic and microscopic features of the fixtures have
also dramatically changed, due to a series of modifications
aimed at optimizing the mechanical anchorage as well as
the osseointegration process in different clinical situations.
The role of implant surfaces has long been considered as
critical for the success of the treatment, which relies upon a
proper osseointegration [7, 8]. It has been demonstrated that
titanium per se does not establish an intimate direct contact
with the surrounding bone [9, 10]. Conversely, the surface
layer of titanium oxide, which spontaneously forms when the
surface is exposed to the atmosphere, is highly biocompatible
and permits implant osseointegration [11]. One of the most
significant breakthroughs in implant dentistry was the intro-
duction of implants having a textured surface. The latter were
developed with the aim of allowing for more predictable and



Infecciones orofaciales / Orofacial infections

Periimplantitis

Periimplantitis / Peri-implantitis

M* Angelos Sédnchez Garcés Y, Cosme Gay Escoda @

(1) Profesora asociada de Cirugia Bucal. Profesora del Master de Cirugia Bucal e Implantologia Bucofacial. Facultad de Odon-

tologia de la Universidad de Barcelona

(2) Catedratico de Patologia Quirtrgica Bucal y Maxilofacial. Director del Master de Cirugia Bucal e Implantologia Bucofacial.
Facultad de Odontologfa de la Universidad de Barcelona. Servicio de Cirugfa Bucal, Implantologia Bucofacial y Cirugia Maxi-

lofacial del Centro Médico Teknon. Barcelona

Correspondencia:

Cosme Gay Escoda

Centro Médico Teknon

C/ Vilana n® 12

08022 Barcelona

E-mail: cgay@ub.edu

E-Mail: hup:liwww.gayescoda.com

Sdnchez-Garcés M‘A,Gay-Escoda C. Periimplantitis. Med Oral
Patol Oral Cir Bucal 2004;9 Suppl:S63-74.

2 Medicina Oral S. L. C.LF. B 96689336 - ISSN 1137 - 2834

RESUMEN

La rehabilitacién bucodentaria mediante implantes proporciona
un porcentaje de éxito muy elevado. En este trabajo se describen
algunas de las complicaciones de esta técnica, como la enfer-
medad periimplantaria y, dentro de ella, la periimplantitis, una
reaccién inflamatoria donde coexiste, junto con la inflamacién,
una pérdida del soporte 6seo del implante.

La etiologia de la enfermedad estd condicionada por el estado
del tejido periimplantario, el diseno del implante, el desajuste
de sus componentes, la morfologia externa del mismo y la so-
brecarga mecdnica.

Los microorganismos mds relacionados con el fallo de integra-
cién de un implante son las espiroquetas y las formas méviles
Gramnegativo anaerobias, salvo que el origen sea debido a una
sobrecarga mecénica pura.

El diagnéstico se basa en los cambios de coloracion de la encia,
sangrado y profundidad del sondaje de las bolsas periimplan-
tarias, supuracion, radiologia y pérdida progresiva de la altura
dsea que rodea al diente.

El tratamiento serd diferente segln se trate de una mucositis o
una periimplantitis. Se basard en corregir los defectos técnicos,
aplicar un tratamiento quirirgico y utilizar técnicas de descon-
taminacién (arenado con particulas de carbono, dcido citrico,
tetraciclinas de aplicacién tdpica y laser quirtirgico).

En este trabajo también se expone un estudio microbiolégico de
la periimplantitis efectuado en la Facultad de Odontologia de
la Unniversidad de Barcelona que determina que el antibidtico
que demostré una mayor eficacia, en el antibiograma, fue la
asociacion de amoxicilina con dcido clavuldnico.

Palabras clave: Enfermedad periimplantaria, mucositis, pe-
riimplantitis, etiologta, diagndstico, tratamiento.

INTRODUCCION
La rehabilitacién bucodentaria mediante implantes es hoy en dia
una técnica de resultados altamente predecibles. Por este motivo
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forma parte del abanico de alternativas en el tratamiento de los
pacientes total o parcialmente edentulos (1). El porcentaje de
éxito a corto y largo plazo es muy elevado, pero se describen
también algunas complicaciones relacionadas con esta terapia
(2), entre ellas habria que resenar” la pérdida progresiva del
hueso alveolar que rodea al implante”.

Se denomina enfermedad periimplantaria a los cambios patol6-
gicos de tipo inflamatorio de los tejidos que rodean un implante
sometido a carga (3). Para algunos autores es la complicacién
mds frecuente en la implantologia bucofacial (4).

Dentro del concepto de enfermedad periimplantaria se describen
dos entidades:

- Mucositis: cuadro clinico que se caracteriza por la aparicién
de cambios inflamatorios limitados a la mucosa periimplantaria
que, con el tratamiento adecuado, es un proceso reversible (5)
(Figuras 1y 2).

- Periimplantitis: cuadro clinico en el que, junto a la reaccién
inflamatoria de la mucosa periimplantaria, coexiste una pérdida
del soporte 6seo del implante, evidenciada clinica y radiolégi-
camente (6). Los signos y sintomas que pueden presentarse en
este caso son:

- Enrojecimiento de la mucosa periimplantaria.

- Supuracién purulenta (en ocasiones).

- Sangrado al sondaje.

- Aumento de la profundidad de la bolsa periimplantaria.

- Dolor a la percusién o al apretar los dientes.

- Pérdida radiolégica de la altura ésea periimplantaria.

- Movilidad progresiva del implante (en casos avanzados).

La oseointegracion se define como la conexién directa entre el hueso
vivo y un implante endodseo en funcién (6-8). En esta definicién,
es importante destacar el término “en funcién”, que implica que
el contacto entre el hueso vivo y la superficie del implante debe
mantenerse a lo largo de su periodo activo o de carga.

Cuando se habla de periimplantitis también debe insistirse en
esta puntualizacion. El implante debe estar “en funcién”, ya que
asi quedan excluidos todos los demads cuadros clinicos de origen
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A Proposed Classification for
Peri-Implantitis

Stuart J. Froum, DDS*
Paul S. Rosen, DMD, MS**

The lack of a standardized classification to differentiate the various degrees of
peri-implantitis has resulted in confusion when interpreting the results of studies
evaluating the prevalence, treatment, and outcomes of therapy. The purpose of
this paper is to propose a classification for peri-implantitis based on the severity
of the disease. A combination of bleeding on probing and/or suppuration,
probing depth, and extent of radiographic bone loss around the implant is used
to classify the severity of peri-implantitis into early, moderate, and advanced
categories. The rationale and method of measurement for the classification

are presented and discussed. This classification should help in communication
between researchers and clinicians and thus provide a better understanding

of peri-implantitis. {Int J Periodontics Restorative Dent 2012;32:533-540.)

*Clinical Professor and Director of Clinical Research, Department of Periodontology and
Implant Dentistry, New York College of Dentistry, New York, New York; Private Practice,
New York, New York.

**Clinical Associate Professor of Periodentics, Department of Periodontolegy, Baltimore
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Yardley, Pennsylvania.

Correspondence to: Dr Stuart J. Froum, 17 W. 54th Street, Suite 1C/D, New York, NY
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Peri-implantitis was first introduced
as a term in the 1980s and then
modified in the 1990s to describe
an inflammatory disease that results
in loss of supporting bone around
an implant.’? This entity has clearly
been differentiated from mucositis,
in which the inflammation in the
mucosa around an implant is not
accompanied by bone loss and is
reversible.? The general term peri-
implantitis has been often applied
to any implant with varying degrees
of bone loss if accompanied by
probing depths (PDs) = 4 mm and
bleeding and/or purulent exudate
on probing.*# However, as noted in
a literature review by Zitzmann and
Berglundh,’® the clinical definition of
peri-implantitis has differed in many
studies. For example, Berglundh et
al® defined peri-implantitis as having
a PD > 6 mm or attachment loss or
bone loss of = 2.5 mm.¢ Although
the pathogenesis of peri-implantitis
has been described as the early le-
sion, established lesion, and ad-
vanced lesion, this peri-implantitis
staging pertained to a histologic,
not clinical, differentiation.” To date,
there have been no standardized

Volume 32, Number 5, 2012
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TREATMENT PLANNING FOR PERIMPLANT IMSEASES

Povyzots

ao

Treatment Planning for Periimplant
Mucositis and Periimplantitis

can be challenging, and as a result,

carcful consideration should be
given 10 a number of factors and param-
cters before the treatment commences,
The aim of this review was 10 propose
a simple and evidence-based step-by-step
process  for weatment planning  afier
a diagnosis of periimplant  mucositis
andéor peritmplantitis. Treatment guide-
lmes for periimplant diseases are evolv-
ing, and much of the proposed treatment
modahities are based on empincal evi-
dence,  Exssting  evidence,  however,
shows that periimplant  mucositis s
reversible. Theretore, and since periim-
plant mucositis may develop into periim-
plantitis, carly detection and treatment of
periimplant mucositis is of paramount
importance.'  Successtul  treatment  of
periimplant mucositis will prevent its
progression 1o perimplantitis, which
can be challenging to manage even for
experienced clinicians.?

Tmalmcm of periimplant discases

MATERIALS AND METHODS

A literature scarch was performed
in MEDLINE through PubMed data-
base of the US National Library of
Medicine, the Web of Science, und the
Cochrane library databases for articles
published until Janvary 2018 using
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Purpose: A lirerature  search
was performed in a number of health
care databases for articles published
unn! January 2018.

Discussion: A mumber of ana-
tomical factors, risk indicators, pos-
stble aesthetic  complications, and
financial implications have to be
taken into  consideration  before
treatment conmmences. When diag-
nosed early, peritmplant mucositis is
a problem that can be easily man-
aged as long as the patient is
maotivated and maintaing good levels
of oral hyvgiene. Periimplantinis s
more difficult 1o treat and results can
be unpredictable, Nonsurgical ther-
apy has limited effectiveness on the
treatment of periimplantitis, but it
showld always precede a surgical

intervention. Clinically predictable
surgical  owtcomes  seem  to rely
mainly on the configuration of the
bone defecs, the position of the
affecred implant, and the patient’s
ability 1o pecform good oral kygiene.
Conclusions: Thorough treal-
mens planning of periimplant dis-
cases is paramownt for the success of
the rearment that follows. Local and
general factors as well as patients’
expectations have to be considered
before proceeding, but  Ireatment
planning  showld  alse  allow  for
a degree of flexibility, which will
accommodate the unknown
parameters. {Implant Dent
2019;28:150-154)
Key Words: periimplant  pocket,
infection, treatment plan

Medical Subgect Heading search terms
+ free extterms and in different combi-
nations, To be included in the anticle,
studies had o be wnitten in English lun-
guage and published in an interational
peer-reviewed joumal.

Review

Treatment Planning of
Periimplant Mucositis

Based on the consensus report of
workgroup 4 of the 2017 world work-
shop on the classification of periodontal
and periimplant diseases and condi-
tions, “the diagnosis of periimplant mu-
cosilis requires presence of bleeding
and/or suppuration on gentle probing
with or without increased probing depth
compared 10 previous examinations,”

Health, Inc. Unauthonized re
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In addition, it requires “absence of bone
loss beyond crestal bone level chunges
resulting from initial bone remodel-
ing.™ When periimplant mucositis is
diagnosed, a treatment plan has to be
constructed to effectively resolve the
inflammation. A number of nsk indica-
tors for the development of periimplant
mucositis have been identified over the
past few years including inadequate or-
al hygiene, not participating in mainte-
nance visits, remnants of cement, and
smoking. Other issues such as systemic
discases, lack of kerutinized tissue, and
abutment characteristics could contrib-
ute to the presenting inflammation and
should be taken into consideration.*

It is now well documented that
plaque accumulation at implants will
resultin the development of periimplant

rticle 1s prohibited
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Predisposing conditions for retrograde
peri-implantitis, and treatment
suggestions

Key words: endodontics, dental implant, implant fallure, marginal bone loss, peri-apical
lesion, peri-implantitis, periodontology, retrograde peri-implantitis

Abstract

Background: Recent case reports introduced the term retrograde peri-implantitis as a
lesion (radiclucency) around the most apical part of an ossecintegrated implant. It
develops within the first months after insertion, This retrospective study aimed

to find predisposing conditions for such peri-apical lesions and to evaluate treatment
strategies,

Methods: All single implants (426 in the upper, 113 in the lower jaw, all Brainemark system”
type) placed at the department of Periodontology of the University Hospital {Catholic
University Leuven) were Included In this retrospective evaluation to chedk the incddence of
retrograde peri-implantitis. Eventual predisposing factors such as patient characteristics
(age, madical history), recpient site {local bone quality and quantity, cause of tooth loss),
periodontal and endodontic conditions of neighboring teeth, implant characteristics
(length, surface characteristics), and surgical aspects (guided bone regeneration, osseous
fenestration, or dehiscency) were considered. Moreoves, implants with retrograde peri-
implantitis were followed longitudinally to verify their treatment outcome by means of
different parameters (Periotest” values (PTV), marginal bone level, radiological size of peri-
apical defect).

Results: Seven implants in the upper (1.6%) and 2 in the lower jaw (2.7%)

showed retrograde peri-implantitis, before or at abutment connection, I COMParson
with successful implants, such peri-apical lesions occurred preferably at sites

with a history of an cbvious endodontic pathology of the extracted tooth 10 be

replaced. The incidence of retrograde peri-implantitis was significantly higher

(P<0.0001) for Tilnite " implants when compared with the machined implants

(&80 vs. 2/455). The machined implant surface, however, shawed a higher failure rate
(6.8%) than the TiUnite implants (2.5%). Failures with machined surfaces preferably
occurred at extraction sites of teath with a history of endodontic pathalogy or sites
adjacent to teeth with an obvious endodontic pathology. No other predisposing factors
could be Identified, A curettage of the paerl-apical lesions and the use of a bone substitute
material prevented further progression of such lesions in the upper jaw {implants
maintained their marginal bone and low PTV scores). A treatment in the lower [aw was less
successful.

Condusions: Within the limitations of a retrospective study, these results seem to indicate
that retrograde peri-implantitis is provoked by remaining scar or granulomatous tissue at
the recipient site: endodontic pathology of extracted tooth (scar tissue-impacted tooth) or
possible endadontic pathology from a neighboring tooth.
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Abstract

Issues related to peri-implant disease were discussed. It was observed that the most
common lesions that occur, i.e. peri-implant mucositis and peri-implantitis are caused
by bacteria. While the lesion of peri-implant mucositis resides in the soft tissues, peri-
implantitis also affects the supporting bone. Peri-implant mucositis occurs in about
80% of subjects (50% of sites) restored with implants, and peri-implantitis in between
28% and 56% of subjects (12—40% of sites). A number of risk indicators were
identified including (i) poor oral hygiene, (ii) a history of periodontitis, (iii) diabetes
and (iv) smoking. It was concluded that the treatment of peri-implant disease must
include anti-infective measures. With respect to peri-implant mucositis, it appeared
that non-surgical mechanical therapy caused the reduction in inflammation (bleeding
on probing) but also that the adjunctive use of antimicrobial mouthrinses had a positive
effect. It was agreed that the outcome of non-surgical treatment of peri-implantitis was
unpredictable. The primary objective of surgical treatment in peri-implantitis is to get
access to the implant surface for debridement and decontamination in order to achieve
resolution of the inflammatory lesion. There was limited evidence that such treatment
with the adjunctive use of systemic antibiotics could resolve a number of peri-
implantitis lesions. There was no evidence that so-called regenerative procedures had
additional beneficial effects on treatment outcome.
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The diagnosis and treatment of

peri-implantitis

ANDREA MOMBELLI & NIKLAUS P. LANG

Peri-implantitis is defined as an inflammatory pro-
cess affecting the tissues around an osseointegrated
implant in function, resulting in loss of supporting
bone (1st European Workshop on Periodontology
{4)). The term peri-implant mucositis has been pro-
posed for reversible inflammations of the soft tissues
surrounding implants in function. The purpose of
this chapter is to discuss the requirements for diag-
nostic procedures to prevent and intercept these dis-
eases and to outline the options for therapy at differ-
ent stages. This will be based on the hypothesis that
microbial colonization of dental implants and infec-
tion of the peri-implant tissues can cause peri-im-
plant bone destruction and may lead to implant fail-
ure. (Disease conditions associated with implants
not designed for osseointegration, and primary fail-
ures to achieve tissue integration are not discussed
in this chapter.)

Evidence for a microbial cause of
peri-implant infections

Although it is clear that multiple factors can contrib-
ute to implant failure, an increasing number of

studies point to the detrimental effect of anaerobic
plaque bacteria on peri-implant tissue health. There
are essentially five lines of evidence supporting the
view that microorganisms play a major role in caus-
ing peri-implantitis: (i) an experiment in humans,
showing that deposition of plaque on implants can
induce peri-implant mucositis, (ii) the demon-
stration of distinct quantitative and qualitative dif-
ferences in the microflora associated with successful
and failing implants, (iii) placement of plaque-reten-
tive ligatures in animals leading to shifts in the com-
position of the microflora and peri-implantitis, (iv)
antimicrobial therapy improving the clinical status
of peri-implantitis patients, and (v) evidence that the
level of oral hygiene has an impact on the long-term
success of implant therapy (Table 1).

Experimentally induced peri-implant mucositis

The experimental gingivitis model, originally de-
scribed by Loe et al. (55) and representing the ulti-
mate proof for a cause-and-effect relationship be-
tween bacterial plaque accumulation and gingivitis,
was duplicated with regard to the peri-implant situ-
ation (74). Following a period of 6 months with

Table 1. Sources of evidence for a bacterial cause of peri-implantitis

Source

peri-implant mucositis

associated with successful and failing implants

_Experimenlally induced peri-implant mucositis: plaque accumulation or'{'implah(s leads to

Demonstration of distinct quantitative and qualitative differences in the microflora

References
12, 74

6,9, 11, 26 69, 80, 82, 86, 87

expenence no shifts in microbial composition over time

Peri-implant microflora is established shortly after hﬁplant placement. Successful impla.n'isw

" Periodontal pa(hogcns may be transmitted from residual teeth to lmplams

1,7,13, 47, 60, 65 -

:.34 38 49 64 15

than do subjects with good hygiene

Induction of peri-implantitis by placement of plaque retentive ligatures in animals 41, 50
Therapy aimed at a reduction of the peri-implant microflora lmproves clinical conditions 24, 25, 62
Edentulous patients with poor oral hygiene have more bone resorption around fixtures 52
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Peri-implantitis is defined as an inflammatory pro-
cess affecting the tissues around an osseointegrated
implant in function, resulting in loss of supporting
bone (1st European Workshop on Periodontology
{4)). The term peri-implant mucositis has been pro-
posed for reversible inflammations of the soft tissues
surrounding implants in function. The purpose of
this chapter is to discuss the requirements for diag-
nostic procedures to prevent and intercept these dis-
eases and to outline the options for therapy at differ-
ent stages. This will be based on the hypothesis that
microbial colonization of dental implants and infec-
tion of the peri-implant tissues can cause peri-im-
plant bone destruction and may lead to implant fail-
ure. (Disease conditions associated with implants
not designed for osseointegration, and primary fail-
ures to achieve tissue integration are not discussed
in this chapter.)

Evidence for a microbial cause of
peri-implant infections

Although it is clear that multiple factors can contrib-
ute to implant failure, an increasing number of

studies point to the detrimental effect of anaerobic
plaque bacteria on peri-implant tissue health. There
are essentially five lines of evidence supporting the
view that microorganisms play a major role in caus-
ing peri-implantitis: (i) an experiment in humans,
showing that deposition of plaque on implants can
induce peri-implant mucositis, (ii) the demon-
stration of distinct quantitative and qualitative dif-
ferences in the microflora associated with successful
and failing implants, (iii) placement of plaque-reten-
tive ligatures in animals leading to shifts in the com-
position of the microflora and peri-implantitis, (iv)
antimicrobial therapy improving the clinical status
of peri-implantitis patients, and (v) evidence that the
level of oral hygiene has an impact on the long-term
success of implant therapy (Table 1).

Experimentally induced peri-implant mucositis

The experimental gingivitis model, originally de-
scribed by Loe et al. (55) and representing the ulti-
mate proof for a cause-and-effect relationship be-
tween bacterial plaque accumulation and gingivitis,
was duplicated with regard to the peri-implant situ-
ation (74). Following a period of 6 months with

Table 1. Sources of evidence for a bacterial cause of peri-implantitis

Source

References

_Experimemally induced peri-implant mucositis; plaque ‘accumulation on Aim_pléhts leads to
peri-implant mucositis

12, 74

Demonstration of distinct quantitative and qualllauve differences in the microflora
associated with successful and failing implants

Peri-implant microflora is established shortly after implant placement. Successful nmplanls
experience no shifts in microbial composition aver time

" Periodontal pathogens may be transmitted from residual teeth to lmplams

6,9, 11, 26, 69, 80, 82, 86, 87
1,7,13,47,60, 65

:.34 38 49 64 15

Induction of peri-implantitis by placement of plaque retentive ligatures in animals 41, 50
Therapy aimed at a reduction of the peri-implant microflora lmproves clinical conditions 24, 25, 62
Edentulous patients with poor oral hygiene have more bone resorption around fixtures 52
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Peri-implant diseases: diagnosis
and risk indicators

Heitz-Mayfield LJA. Peri-implant diseases: diagnosis and risk indicators. J Clin
Periodontol 2008; 35 (Suppl. 8): 292-304. doi: 10.1111/].1600-051X.2008.01275.x

Abstract

Background: Peri-implant diseases include peri-implant mucositis, describing an
inflammatory lesion of the peri-implant mucosa, and peri-implantitis, which also
includes loss of supporting bone.

Methods: A literature search of the Medline database (Ovid), up to 21 January 2008
was carried out using a systematic approach, in order to review the evidence for
diagnosis and the risk indicators for peri-implant diseases.

Results: Experimental and clinical studies have identified various diagnostic criteria
including probing parameters, radiographic assessment and peri-implant crevicular
fluid and saliva analyses. Cross-sectional analyses have investigated potential risk
indicators for peri-implant disease including poor oral hygiene, smoking, history of
periodontitis, diabetes, genetic traits, alcohol consumption and implant surface. There
is evidence that probing using a light force (0.25 N) does not damage the peri-implant
tissues and that bleeding on probing (BOP) indicates presence of inflammation in the
peri-implant mucosa. The probing depth, the presence of BOP, and suppuration should
be assessed regularly for the diagnosis of peri-implant diseases. Radiographs are
required to evaluate supporting bone levels around implants. The review identified
strong evidence that poor oral hygiene, a history of periodontitis and cigarette
smoking, are risk indicators for peri-implant disease. Future prospective studies are
required to confirm these factors as true risk factors.
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Peri-implant disease following success- include suppuration, increased probing

ful integration of an endosseous implant
is the result of an imbalance between
bacterial load and host defence. Peri-
implant diseases may affect the peri-
implant mucosa only (peri-implant
mucositis) or also involve the support-
ing bone (peri-implantitis), (Zitzmann &
Berglundh 2008). Correct diagnosis of
peri-implant disease is critical for appro-
priate management of peri-implant dis-
ease. Bleeding on probing (BOP) is
always present with peri-implant
disease (Zitzmann & Berglundh 2008).
Other clinical signs of disease may
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depths relative to baseline, mucosal
recession, a draining sinus (fistula)
and peri-implant mucosal swelling/
hyperplasia. If undiagnosed, peri-
implant disease may lead to complete
loss of osseointegration and implant
loss.

This review excludes post-operative
complications and early implant loss. In
this paper, diagnostic parameters rele-
vant to peri-implant diseases are
reviewed with the aim of providing
guidelines for clinical practice and
future research. The review also aims
to identify potential risk factors asso-
ciated with peri-implant diseases.

Material and Methods
Search strategy

A literature search was performed of the
Medline database (Ovid) from 1 January

1950 to 21 January 2008. The search
strategy used included the terms ‘peri-
implantitis or peri-implant mucositis or
peri-implant disease$ or peri-implant
infection$ or peri-implant complica-
tion$ or peri-implant bone loss’> OR
“‘dental implant$ and diagnosis’> OR
“‘endosseous implant$ and diagnosis’’
OR ‘‘dental implant$ and risk’”> OR
“‘endosseous implant$ and risk’’. The
search was limited to the English
language and resulted in 1113 articles.
Titles and abstracts were screened
and the full text of publications report-
ing on peri-implant diseases (peri-
implantitis or peri-implant mucositis)
were obtained (138). All levels of
evidence were included. Case reports
were included if 10 or more patients
were reported with a follow-up of
at least 6 months. In addition, the refer-
ence lists of review papers were hand
searched.

© 2008 The Author

Journal compilation © 2008 Blackwell Munksgaard
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Abstract

Objectives: To report the clinical outcomes for patients with implants treated for
peri-implantitis who subsequently received supportive care (supportive peri-implant/
periodontal therapy) for at least 3 years.

Material and methods: A systematic search of multiple electronic databases, grey
literature and hand searching, without language restriction, to identify studies
including =10 patients was constructed, Data and risk of bias were explored
qualitatively. Estimated cumulative survival at the implant- and patient-level was
pooled with random-effects meta-analysis and explored for publication bias (funnel
plot) at different time intervals,

Results: The search identified 5,761 studies. Of 83 records selected during screening,
65 were excluded through independent review (kappa = 0.94), with 18 retained for
qualitative and 13 of those for quantitative assessments. On average. studies inchuded
26 patients {median, IQR 21-32), with 36 implants {median, IQR 26-45). Study
designs (case definitions of peri-implantitis, peri-implantitis treatment, supportive
care) and population characteristics {patient, implant and prosthesis characteristics)
varied markedly. Data extraction was affected by reduced reporting guality, but over
75% of studies had fow risk of bias. Implant survival was 81,73%-100% at 3 years
{seven studies), 74.09%-100% at 4 years (three studies), 76.03%-100% at 5 years
{four studies) and 69.63%-98.72% at 7 years (two studies), Success and recurrence
definitlons were reported In five and two studies respectively, were heterogeneous,
and those outcomes were unable to be explored quantitatively,

Conclusion: Therapy of perl-implantitis followed by regular supportive care resulted
in high patient- and implant-level survival in the medium to long term, Favourable
results were reported, with clinical Improvements and stable peri-implant bone levels
in the majority of patients,

KEYWORDS

dental implants, dental restoration fadure, long-term care, meta-analysis, peri-mplantitis,
periodontal malintenance, suppartive periodontal therapy, surgical treatment, surdval,
systematic review
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Hierarchical decisions on teeth
vs. implants in the periodontitis-
susceptible patient: the modern

dilemma

NikoLaos Donos, LARS LAURELL & Ni1koLA0OS MARDAS

Osseointegrated implants were originally introduced
for the reatment of fully edentulous jaws (25). Now,
dental implants are frequently used to restore partially
edentulous jaws. Dental implants are also increasingly
being used as a means of oth replacement in the
management of patients with pedodontal disease to
replace teeth lost as a result of periodontitis.

The extraction of a periodontally compromised
tooth and its subsequent replacement with a dental
implant, as opposed to its retention by means of
comprehensive pertodontal therapy, Is one of the
most complex and debatable decisions that a dentist
must make during everyday clinical practice. Usually,
the decision to extract a tooth is based on multiple
patient and site risk factors, determined according to
periodontal, endodontic and restorative criteria,
which are also associated with the strategic role of the
tooth in the dentition. The choice of treatment may
not be influenced solely by the scientific evidence on
the efficacy of these two treatment principles (i.e. 1o
maintain and treat the tooth or to extract the tooth
and replace it with an implant). The dentist’s per-
sonal clinical experience, access 1o technology and
postgraduate education, as well as patient prefer-
ences and economic parameters, will also affect the
decision-making process (77, 156, 157).

Current clinical evidence has positioned implants
as one of the first cholees of reatment for partally or
fully edentulous patients and has infleenced the
decision to extract periodontitis-affected teeth, which
in a number of cases may be treatable (27, 52, 108}, It
has been suggested that “pro-active’ or “strategic
extractions’ will prevent further bone destruction in a
potential Implant site  (78).

However, such an

84

approach is not always supported by the current
evidence {50), especially If we consider that any 1ooth
extraction will result in resorption of alveolar bone
that cannot be completely controlled by either alve-
olar ridge-preservation techniques (110} or Immedi-
ate implant placement (9, 20},

The concept of eardy extraction of periodontally
involved teeth and their replacement with dental
implants is based on a perceived advantage of im-
plants over teeth in terms of: (i) unpredictability of
tooth survival following treatment of periodontal
discase, (i) better long-term prognosis of implant-
supported restorations in comparison to teeth or
teoth-supported restorations, {ill) lack of complica-
tions in comparison with teeth, (iv) better function
than teeth, {v) better long-term cost-benefit, (vi)
better esthetics, and {vii) better patient satisfaction.
However, it is questionable to which extent these
postulations are supported by the current evidence.

1t is also important 10 emphasize that the extrac-
tion of perindontitis-affected teeth does not resolve
or eliminate the underlying host response-related
problems that may have contributed 1o the develop-
ment of periodontal disease and which may be
predisposing  factors for the development of
peri-implantitis. Therefore, it could be argued that
periodontally compromised teeth should be treated
for as long as possible, being extracted and replaced
by some means only when successful periodontal
treatment is no longer possible. Admittedly, the
good’ or “poor” prognosis of periodontally involved
teeth is not always easy to predict,

Unfortunately, it seems that
documented and evidence-based

traditional well-
means 1o treat
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Abstract Periodontitis is a common chronic inflammatory
disease characterised by destruction of the supporting struc-
tures of the teeth (the periodontal ligament and alveolar bone).
It is highly prevalent (severe periodontitis affects 10-15% of
adults) and has multiple negative impacts on quality of life.
Epidemiological data confirm that diabetes is a major risk
factor for periodontitis; susceptibility to periodontitis is
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increased by approximately threefold in people with diabetes.
There is a clear relationship between degree of hyper-
glycaemia and severity of periodontitis. The mechanisms that
underpin the links between these two conditions are not
completely understood, but involve aspects of immune
functioning, neutrophil activity, and cytokine biology. There
is emerging evidence to support the existence of a two-way
relationship between diabetes and periodontitis, with diabetes
increasing the risk for periodontitis, and periodontal inflam-
mation negatively affecting glycaemic control. Incidences of
macroalbuminuria and end-stage renal disease are increased
twofold and threefold, respectively, in diabetic individuals
who also have severe periodontitis compared to diabetic
individuals without severe periodontitis. Furthermore, the risk
of cardiorenal mortality (ischaemic heart disease and diabetic
nephropathy combined) is three times higher in diabetic
people with severe periodontitis than in diabetic people
without severe periodontitis. Treatment of periodontitis is
associated with HbA,. reductions of approximately 0.4%.
Oral and periodontal health should be promoted as
integral components of diabetes management.

Keywords Diabetes - Diabetes complications - Periodontal
diseases - Periodontitis - Type 1 diabetes mellitus - Type 2
diabetes mellitus

Abbreviations
CRP C-reactive protein

ESRD End-stage renal disease

GCF Gingival crevicular fluid

INVEST  Oral Infections and Vascular Disease
Epidemiology Study

MMP Matrix metalloproteinase

NHANES National Health and Nutrition Examination

Survey
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Is a High Level of Cholesterol or Vitamin D
Deficiency a Risk Factor for Dental Implants or

Bone Grafting Failure?

Hassan H Koshak*
Periodentist and mplantelogist, Soud Aradi

Submission: Septeseker 14, 2017; Published: Septeseder 21,2017

*Correspending author: Hassin H Xoshak, Head of the Deatal Deparvsent sad Dental Educator at Compechensive Specialized Falydinic, Ministry
of Interior Security Porces Medical Services, Jeddah Kingdom of Saudi Arabia, PO Box 108599, Jeddak 21352, KSA, Tel: +966 (1) S5550703%

Easail: Koshalhh®@gmalloom

Introduction

The search for a biological anomaly labeled as a risk factor
before dental implants is limited to disease states such as
diabetes, periodontitis and smoking. However, It seems in
recent years cholesteral and vitamin D levels should be more
systematically Iovestigated [1). There is also clearly a dose
relationship between cholesterol, and vitamin D. It Is interesting
to note that cholesterol and vitamin D Bave the same precursor,
namely, 7- Dehydrocholesterol [2], There is good cholesterol
(high-density lipoprotein [HDL]) and bad cholesterol (low-
density lipoprotein [LDL]) [3). Vitamin D B8 one of the most
important vitamins related to bone growth hormones. In
addition, vitamin D also plays a role in reducing the effects of
inflammation and helps improve the body’s natural immune
reactions [4)

Cholesterol and Bone Metabolism

A, What is the role of LDL?: According to Luegmayr et
al, 2004 elevated levels of cholesterol may lead to an imbalance
in the bone-remodeling process, a reduction of bone mass by
increasing the activity, and a differentiation of osteoclasts |5).
Krieger 1998 |6] demonstrated an increase in the number
of osteodasts, the inhibition of vsteoblastic activity, and &
decreased bone remodeling in hyperliptdemic rats. An increase
of circulating levels of oxidized LDL induces alveolar bone loss
and is assoclated with the severity of the local Inflammatory
response to bacteria as well as the susceptibility to periodontal
disease In diabetic patients (7).

The bone releases eneymes that are involved in the oxidation
of LDL It is possible that the coadized LDL accumulated in the
bone could Induce subsequent deleterious cellular effects on
bone density [B]. Hyperliptdemla causes a reductton of bone
density In vivo due to the inhibition of esteoblast differentiation
by btoactive lipids [9]. Oxidized LDL caused an Inhibition of the

alialine phosphatase activity and also mineralization, which
are markers of osteoblast differentiation. In addition, it has
recently been shown that oxidized LDL also induces cell death
by apoptosis of osteohlastic cells [10). Hirasawa et al. [11) 2007
confirmed that atherogenic conditions (high LDL levels) caused
the death of osteoblasts Oxidized low-density lipoprotein
particles have been shown both to stimulate the proliferation
and promote spoptosis of bane-forming osteoblasts [12Z].

Oxidized low density lipoproteins {OxLDL) are known to
promote atheroscerosis, but it is only recently that OxLDL
have been assoclated with alterations of the functions of
bone-forming osteoblasts and osteoporosis, HDL3 prevemt
the cell death induced by OxLDL in human osteoblastic cells
Simultaneous exposure of the cells to HDL3 and OxLDL abolished
the reduction of cell viability monitored by MTT activity
measurement and the induction of apoptosis determined by
annexin V staining indicating that HDL3 prevent the apoptosis of
esteoblasts induced by OxLDL. This protection correlated with
the displacement by HDL3 of OxLDL association to osteoblasts,
signifying that OxLDL binding and/or internalization are/fis
necessary for thelr cytotoxic effects [13).

B Whatis the role of HDLY: Various antioxidants carried
by HDL may interrupt the cascade of events leading to the
cxwdation of LDL [14). Another important property of HDL Is its
ability to inhibat cell death indwced by coddized LDL In particular,
Ithas been reported that HDL inhibits the apoptosis of monocytic
cells by Inducing cholesterol effiux and thas preventing the
accumulation of cholesterol caused by the presence of oxidized
LDL. HDL should be considered as a bone cell protector [15]
Brodeur et al, 2008 found that osteoblastic cells to HDL3 prior
to incubation with OxLDL reduced cell death and preserved the
lysosomal imegrity,
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A high-faz (HF| diet inducing hyperdipidemia has been assoclated with the pathophysiolegy of major deseases, such as atherosclerosts and

osteoporosis. A HF diet has significant adverse effects on bane, including lower bone density, valume, and strength. Statins, drugs that lower
serun cholesterol leveds have beneficial effacts on bone metabolism. Since the host’s bore guantity, qualty, and bealing potential play a

crudial rode in ossecintegration of demal implants, we hypothesized that hypedipideméa may negatively affect implant ossecintegration In the
present study, we evaluated the effects of hypedipidemda on implant osseaintegration i mice. Atherasclerosis susceptinle CS7TBLG) male mice
were randomiy placed on a cantrol chow or a HF diet. After 12 weeks on the diet, each mouse recewed a titankum implant in the proximal
metaphyss of the femur. The animalks were humanely kiled at 4 or § weeks after the implant surgery. Results showed that the mice fed a HF
diet had sigrificantly mcreased implant loss as well as decressad formation and strength of bone-to-mplant nterface, These results support

the hypothesis that & HF diet can significantly Compromise ossesintegration, causing poor sutcome in dental implant therapy,

Key Words: high-fat diet, hyperlipidemia, dental implant, ossecintegration

IurrooucTion

he atherogenic or high-fat (HF} diet induces hypedip-

idemia, characterized by an elevation of lipids in the

bloodstream, Hyperlipidemia s widespread in our

sockety, with total cholesterol leveds above 200 mg/
mi for over 45.0% of people 20 years of age or older.” HF diet s
associated with the pathophysiology of major diseases,
Including atherosclerosts and osteoporasis.”™ Interestingly,
both hypedipideria and atherosclerosis have been knked to
periodontal disease,” "

A HF diet has significant adverse effects on bone health,
leading to lower bone mineral density and to higher risk of
osteoporosls and bone fracture™” Statins, HMG-CoA reductase
Inhibitors that lower cholestero! levels, have beneficial effects
on bone metabolism by inducing bone formation and mineral
density as well as decreasing the risk of hip fractures,'” '* At
the cellular level, osteoblasts are capable of oxidizing low-
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density lipoprateins, possibly increasing the local concentration
of oxidized reactive praducts in bone milieu,'* Oxidative stress
generated in hyperlipidemic conditions inhibits the differenti-
ation of bane cells,’™'® Statins enhance osteoblastic differen-
tiation and mineralization'’ and suppress osteoclastogenesis.'
Furthermore, around Implants, statins Increase osteagenesls,
suppress osteodast formatlon, and Increase bone volume.'”
The effects of hyperlipidemia on bone health may also
nterfere with dental implant therapy since the host’s bone
quantity, quality, and healing potential play an important role
n osseoimegration.m'” Currently, the role of hyperlipidemia in
implant osseointegration is unknown. Because of the delete-
rious effects of hyperlipidemia in bane, we hypothesized that
hypedipidernia negatively affects implant ossecintegration. The
present study evaluates implant osseointegration in hyperip-
idemic mice at 4 and 8 weeks after Implant placement,

MareriLs ano METHODS
Mice and diets

Four-week-old C5TBL/G) male mice {atherosclerosis susceptible
strain, The Jackson Laboratories, Bar Harbor, Maine) were

Journal of Oral Implantology @7
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Abstract

Purpose: The patient population varies in nutrational deficiencies, which may confound
the host response to biomaterials. The objective of this study was to evaluate the effect
of a common deliciency of vitamin D on implant osseointegration in the rat model.
Materiaks and Methods: Male Sprogue-Dawley rots were maintained under the ces-
sation of vitamin D intake and UV exposure. The serum levels of 1.25(0H);D;, 25
OHD;, Ca, and P were determined. Miniature evlindrical Ti6AHY implants (2-mm
long, I-mm diameter) were fabricated with double acid-etched {DAE) surface or mod-
ifled DAE with discrete erystalline deposition (DCD) of hydroxyapatite sanoparticles.
DAE and DCD implants were placed in the femurs of vitamin D-insufficient and con-
trol rats. Alter 14 days of bealing. the femur-implant samples were subjected 1o implant
push-in test and nondecakeified histology. The surfaces of recovered implant specimens
after the push-in test were further evaluated by scanning electron microscopy (SEM).
Results: The decreased serum level of 25 OHD, demonstrated the establishment of
vitamin [ insufficiency in this model. The implant push-in test revealed that DAE and
DCD implants in the vitamin D-insufficient group (1594 £ 820N, n =7, 1563 =
396N, n = 7, respectively) were significantly lower than those of the control group
(2499 % 792N, n=T.p < 005 37.48 + 1758 N, n = 7. p < 0.01. respectively).
The transcortical bone-to-implant contact ratio (BIC) was also significantly decrensed
in the vitamin Daansufficient group. SEM anulyses further suggested that the calkcitied
tssucs remaining next to the implant surface after push-in est appeared unusually
fragmented.

Conclusions: The effect of vitamin D insufficsency significantly impairing the estab-
lishment of TIGAMV implant osseointegration in vivo was unexpectedly profound,
The outcome of Ti-based endosseous implants may be confounded by the increasing
prevalence of vitamin D insufficiency in our patient pepulation.

Once placed in the host environment, biomaterials are subjected
o a complex process of oellular and extracellular reactions in-
volving intrinsic and extrinsic factors. Thus, behaviors of a
given biomaterial may vary i different bosts, who carry pre-
disposing pathophysiological conditions, For example, when
ttamum-based endosseous implants are placed in chemically
induced diabetic rodents, the degree of bone-to-implant inse-
gralion or esseomntegration was significantly decreased loe the
Jong term:’ ¥ however, other studies found that bone remodel-
ing around the implant during early healing periods was not
affected by the diabetic condition.”* Besides diagnosed or un-
diagnosed chronic disorders, our patient populations may be
suffering from vanous degrees of nulritional deficsencies. A

report by the Institute of Medicine of the National Academy of
Sciences has indicated that approximately 0% of women in
the United States are potentially vitamin D deficient.

Vitamin D 15 a fat-soluble hormone transformed into an ac-
tive form through the liver and kidney: it plays an essential role
in mamtaming normal bleod levels of calcium and phosphorus,
and thus affects sound bone remodeling.”” While severe vita-
man D deficiency causes rickets in chaldren and osteomalacia in
adults, there is evidence that Jesser degress of vitamin D insuf-
ficiency can cause deleterious effects on bone tissues. Increased
unmineralized osteoid has been reported in biopsy specimens
collected in winter months,* and hip fracture patients have been
assoctated with vitamin D insufficiency.”!”
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The relationship of smoking on peri-implant tissue: A retro-

spective study

Robert Hans, MD, DMD* Werner Haimback, MD,* Georg Mailath, MD,
DMD, and Georg Watzek, MD, DMD*
University of Vienna, School of Dentistry, Vienna, Austria

The term “peri-implantitis™ is used to describe the formation of deep mucosal
pockets around dental implants, inflammation of the peri-implant mucosa,
and increased resorption of peri-implant bone. It has been speculated that
when left untreated, peri-implantitis can result in implant failure. This
retrospective study examines a possible correlation between smoking and the
appearance of peri-implantitis. The clinical and radiographic observations of
366 implants in 107 patients who smoke were compared with those of a group
of 1000 implants in 314 nonsmoking patients. Despite the retrospective nature
of this study, a comparison between the two groups was possible. The mean
follow-up period, mean patient age, implant locations, and percentages of
fixed partial dentures and overdentures were consistent in both groups. There
was no significant difference in the mean maxillary and mandibular hygienic
indices between the group of smokers and that of nonsmokers, However, the
group of smokers showed a higher score in the bleeding index, the mean peri-
implant pocket depth, the degree of peri-implant mucosal inflammation, and
radiographically discernible bone resorption mesial and distal to the implant.
In the maxilla of the smoking group, these observations were significantly
higher than both the mandibular observations for smokers and the maxillary
observations of the group of nonsmokers (p <0.01), No differences between the
two groups were observed in the mandible, Aside from the systemic effects of

tobacco smoking on the human organism, local cofactors seem to be respon.
sible for the higher incidence of peri-implantitis in smokers and have a
particularly negative effect on the maxilla. These findings confirm that
smokers treated with dental implants have a greater risk of development of

peri-implantitis, (J Prosthet Dent 1996;76:592-6.)

There is no doubt about the negative effects of
active cigarette smoking on the human organism. The
oral cavity, too, is affected adversely by cigarette smoke;
an increase in plaque accumulation,' *a higher incidence
of gingivitis and periodontitis,*'? increased resorption of
the alveolar ridge,*'"'* and a higher rate of tooth loss'
have been found. However, only a few studies deal with
the consequences of smoking for the prognosis of dental
implants.

Bain and Moy reported a significant decrease in the
survival of 390 implants in smokers when compared with
nonsmokers. In a study examining 208 screw-shaped
implants, De Bruyn and Collaert’ found that smokers
demonstrated a significantly higher failure rate before
functional loading of implants than the nonsmokers.
Small et al.” found disturbed wound healing in smokers
who underwent combined sinus floor elevation and place-
ment of dental implants. After a period of nonsmoking
and administration of antibiotics, the wounds healed
properly.

Implant failure is the result of a multifactorial pro-

*University Assistant, Department of Oral Surgery.
*Researcher, Depurtmvst of Oral Surgery.
‘Assistant Professor, Department of Oral Surgery.
“Professor and Head, Department of Oral Surgery.
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cess. Significant factors influencing the prognosis of im-
plants include the length of the implant,” bone qual-
ity ™ patient’s sex,” time of implant placement,” loca-
tion of the implant,”## and indication for implant treat-
ment.” From a statistical point of view, a
one-dimensional evaluation of the influence of smoking
on implant prognosis can often result in considerable
problems. Particularly for a retrospective study, it is dif-
ficult to assess the adverse effects of smoking on the prog-
nosis of implants on the basis of implant failure alone
because of the multifactorial genesis of implant failure.
In contrast, a possible effect of smoking on the condition
of the peri-implant mucosa and bone, on the develop-
ment of peri-implantitis, can be assessed.

The purpose of this retrospective study was to exam-
ine the possible influence of smoking on the peri-implant

tissue.

MATERIAL AND METHODS

This study was based on the data of patients treated
with implants who underwent regular recall examina-
tions and whose smoking habits were known. Another
eriterion for inclusion was masticatory-functional load-
ing of the implant for at least 1 year. Patients with a
fixed suprastructure and patients with removable par-
tial dentures (RPDs) (overdentures) were included (Table
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Influence of alcohol and tobacco habits
on peri-implant marginal bone loss:

a prospective study

Key words: alcohol, dental implants, implant fallure, peri-implant marginal bone loss, peri-

implantitis, tobacco

Abstract: A prospective clinical study was conducted to explore the possible link between
peri-implant bone loss and the widespread habits of tobacce smoking and alcohol
consumption. One hundred and eighty-five patients who received $14 implants were
followed up for 3 years. Peri-implant marginal bone loss was evaluated by digital
panoramic radiography and image analysis techniques. Multivariate analysis showed that
peri-implant marginal bone loss was significantly related to a daily consumption of =109
of alcoheol, tobacco use and increased plague levels and gingival inflammation. The present
results indicate that daily alcohol consumption and tobacco use may have a negative
Influence on predictable long-term Implant treatment outcomes, producing perl-implant
bone loss and compromising restorative treatment with implant-supported prostheses,

Alcobol consumption has been associated
with a moderately increased severity of
periodontins  |Larato 1972, Tezal et al
2001). Individuals who use aleobol may
have inadeguate nutntion or a vitamin
deficit, which can lead to a poor response
of oral ussues w implant technigues
|Schuckit 1979). Alcobol has a taxic action
on the liver and can disrupt the production
of prothrombin and vitamin K, affecting
coagulation mechanisms (Walker & Shand
1972). It can produce a delay in the healing
of surgical wounds, even when only mod-
erate amounts are consumed and there is
o vitamin deficit (Williamson & Davis
1971]. Akeohol consumption is associated
with deficiencies in the complement sys-
tem and an alteranon in the functon of
neutrophils, reducing their adherence, mo-
bility, and phagocytic activity (Christen
1983; Drake 1995 and it also modulates
T lymphocyte activity |Waltenbaugh et al.
1998; Taieh et al. 2002).
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Mareover, some substances contained in
alecholic drinks, such as fusel oil, nitrosa-
mines and ethanol, can produce bane re-
sorption and block the stimulation of bane
neoformation |Farley et al, 1985).

Tobacco use is considered 2 majoe etio-
lagic factor in the carly onset or sggravation
of periodontitis and peri-implantitis (FHaber
et al. 1991, Smoking Is sssociated with
higher failure rates for machined titanium
implants, probably because of its negative
cffects an bone blood flow during early
bealing (Bain 2003). In fact, numerous
factoes may be involved in the greater
bome loss observad among tobacco users.
Nocati et al. |2000] demonstrated that ni-
cotine increases alveolar bone Joss rates,
and tohacco atself can directly produce
periodontal bone loss |Gonzilez et al
19646, regandless of hactenial plague kevels
|Bergstrion & Eliasson 1987). Tobacco also
has a harmful effect on the soft nssues of
the oral cavity, because nicotine is a potent
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Glycation and oxidative stress in the failure of
dental implants: a case series

Davide Pietropaoli’, Fleonora Ortu, Marco Severing, Irma Ciarrocchi, Roberto Gatta and Annafisa Monaco

Abstract

Background: The aim of this case senes/control study is to investigate the presence of the Advanced Glycation
End peochacts (AGES) and cxidative stress in pesiimplantitis,

The study group was composad of five dental implants, faded within & months after implantation, taken from 5
subjects (3 M2 F) aged between 43-57 years and stored in isotonic liguid before freezing 8t ~BOC, according te
kerature. All the Implants had been placed using traditional submerged technigue. The whale saliva was also
collected using Salimetrics device and stored at ~-80°C, to assess molecular analyss, Two age-matched control
aroups were examined: they consisted of 5 subjects encountening dental extraction for checnic pericdontal disease
{2 M/3 F) and 5 healthy subjects (3 M/2 F] who needed extraction for dental trauma. Their whole saliva was
callected with the same method. The implants and the 100th of contiol groups were processed 1o assess Westem
Blotting for identification of AGEs. The case/contral whole saliva was used to perform ThicBarbituric Acid Reactive
Substances (TBARS) for axidative stress evaluation,

Findings: The Western Biotting analysis on periimplantitis and pencdontal disease tissues showed marked Increase
of AGEs when compared 1o healthy control tissues. Also TBARS assay of whole saliva confirmed the expectations,
showing higher oadative stress levels In perdimplantitis and perodantitis groups than in healthy group.

Conclusions: With the limitation of the sample size, these results showed that oxidatave stress coukd be mwalved in

.

the aetiology of perlimplantitis. This hypothesis could lead to new therapeutic strateqies In penimplantitis, usng
antioxidant approach in addition to conventional treatments.

Keywords: Dental implants, Pestimplantitis, Oxidative stress, Glycation, Advanced glycation end products, AGEs, ROS [

Findings
To date it is commonly accepted that the failure of dental
implants can be defined as the inability of tissue to estab-
lish or maintain osteointegration, caused by host response
and opportunistic infection. In fact, the Sixth European
Workshop on Periodontology in 2008 has confirmed that
“peri-implant  diseases are infectious in nature. Peri-
implant miucositis describes an inflanimatory lesion that
resides in the mucosa, while periimplantitis also affects the
supporting bove” [1].

To date many studies suppose that oxidative stress plays
and important role in the aetiology and severity of peri-
odontal discases, but there are no researches in this ficld
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for periimplantitis, We suppose that the same mechanisms
are involved in the failure of dental implants.

Substantially, the periodontal bacteria promote the
flogistic events that lead to an increase in intracellular pro-
duction of physiological Reactive Oxygen Specses (ROS).
The latter are highly reactive compounds due to the pres-
ence of shell electrons with unpaired valence. The most
relevant radicals are OH and H,O,. ROS are formed as
natural products of normal oxygen metabolism and play
important roles in cefls signaling and homeostasis. How-
ever, during inflaimmation, ROS levels can dramatically in-
crease. This may result in the increase of oxidizing
conditions, thus leading to cell structures damage. Cumu-
latively, this is known as oxidative stress [2]. Normally,
cells defend themselves against ROS damage with enzym-
atic and non-enzymatic systems. Alpha-1-microglobulin,
superoxide dismutases, catalases, lactoperoxidases, gluta-
thione peroxidases and peroxiredoxins are considered an
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Implant surface characteristics
influence the outcome of
treatment of peri-implantitis: an
experimental study in dogs

Albouy J-P, Abrahamyson I, Persson LG, Berglundh T. Implant surface charactenistics
inflwence the ourcome of treaiment of peri-implaniizis: an experimenral srudy in dogs, J
Clin Periodontol 2011; 38: 5864, doi: 1011114 1600-051X.2010.01631 x.

Abstract:

Alm: To analyse the effect of surgical treatment of peri-implantitis without systemic
antibiotics at different types of implants.

Materinl and methods: Four implants representing four different implant systems —
turned (Biomet 3i), TiOblast (Astra Tech AB), SLA (Straumann AG) and TiUnite
{Nobel Biocare AB) were placed in the Jeft side of the mandible in six dogs, 3 moaths
after tooth extraction, Experimental peri-implantitis was initiated by placement of
ligatures and plague foemation. The ligatures were removed when about 40-50% of the
supporting bone was lost. Four weeks later, surgical therapy including mechanical
cleaning of implant surfaces was performed. No systemsc antibioties or kocal chemical
antimicrobaal therapy were used. Aller 5 months, block biopsses were obtained and
prepared lor hastodogical analysis.

Results: Two of the Tillnite implants were lost after surgical thernpy, Radsographic
bone gain occurred at implants with turned, TiOblast and SLA surfaces, while at
TiUnite implants additional bone loss was found after treatment. Resolution of
peri-implantitis was achieved in tissues surrounding implants with turmed and TiOblast
surfaces,

Conclusion: Resolution of peri-implantitis following treatment without systemic or
local antimicrobial therapy is passible but the outcome of treatment is influenced by
implant surface characteristics.
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Peri-implantitis is a common biological
complication in implant therapy and is
charactenized by inflammatory keszons in
peri-implant tissues and an associated
loss of supporting bone (Zitzmann &
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Berglundh 2008), It is by definition an
infectious discase and the inflammatory
lesson i per-implant tissues develops
as a result of accumulation of bacteria
on implant surfaces. In a consensus
report from the Sixth European Work-
shop on Periodontology, it was stated
that because the disease is caused by
bacteria. treatment should include anti-
mfective measures (Lindhe & Meyle
2008).

Different protocols have been sug-
gested in the treatment of peri-implan-
titis. Nomesurgical  procedures  alone
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appear to be insufficient to resolve
pen-implantitis lesions (Renvert et al.
(2008), whale surgscal procedures may
promote access for removal of the bio-
film formed on the implant surface and
thereby atain resolution. There is lim-
ited information on the long-term out-
come of treatment of peri-implantitis
Claffey et al. (2008) in a review article
reported that data obtained from case
senies and animal experiments indicate
that no single cleaning method including
chemical agems wsed during surgscal
treatment of peri-implantitis was proven

000 Joba Wiley & Scms AS



Peri-implantitis. Part 3:
Current modes of management

A Alani*' and K. Bishop?

Peri-implantitis is an inflammatory condition fuelled by the presence of bacteria on the implant surface, As such,ina
similar manner to periedontal disease management, the removal of biefilm from the implant surface should result in
regression of the disease process. The optimal manner with which this is achieved has yet to be realised. This may be
unsurprising due to the relative surface complexity of the implant surface when compared to natural tooth root. Other
maragement strategies include surface decontamination, the remaoval of implant threads known &s implanteplasty, and in
severe cases the need to explant. Favourable defects ¢can be reconstructed utilising guided bone regeneration techniques.
The current review appraises some of the techniques for the management of peri-implantitis.

INTRODUCTION

Peri-implantitis presents o significant
challenge to both the cliniclan and o the
patient.! The implant surface has a high
surface energy and surface area, which aids
osseointegration. This is best exempliled
by comparing the surface area of natural
teeth and implants: the root surface area
of a mandibular central inciser has been
shown 10 be approximately 250 mm’ while
implants can have surface arca of 650 mm’
or greater [Fig, 1)~ However, the metheds
used to Increase surface area and surface
energy may also make the implant more
vulnerable to peri-implantitis since the
surface isell, once exposed, is populated
rapidly by microorganisms amd provides
an ddeal environment for the formation of
extensive and robust biofilms.*

Currently the management ol peri-
implantitis 1s based on methods used to
treat periodontal discase,” Unfortunately,
despite & number of studies Into § varkety of
technlques, there Is neither a strong consensus
or a recognised treatment modality thar will
predictably ermdicate peri-implantitis** This
is largely due 10 an absence ol high quality
evidence into the eflicacy of curment treatment
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modalities,** Despite these shortcomings
there Is some merit In appraising currently
avaitable methods,

NON-SURGICAL MANAGEMENT

Periodontal instruments have continually
devdoped over the course of the Last 100 years
or so. These have largely been designed to
instrument a relatively flat surface. It scems
shightly strange that instruments used to
treat teeth are now engaged to debride a
surface that Is markedly different to that for
which they were arlginally designed. Indeed
instrumentation utilising a sickle scaler shape
generally begins at the bottom of the pocket
moving upwards 1o remove biofilm on a
roul surface with each stroke. This cannot be
achieved with implants due to the presence of
threads that bring an abrupt stop to any such
modion. These mechanical aspects of implants
provide significant challenges in achieving
effective non-surgical debridement, Standard
metalllc scalers utilised for rooe surfaces result
in damage to the titankim oxlde surface, which
can result n the corrasion of the implant
and subsequent breakdown ™" Morcover
utilisation of standard metal scalers may result
in i surface that is even more plague retenlive
due to micrascopic grovve development.™”
Local factors may also further compromise
debridement such as the presence of hulky
restorations. These may require removal
before instrumentation (Fig. 2).

Due to the above Issues modifications and
innovations have been made to periodontal
Instruments used for pert-implantitss,

For example scalers made from plastic
have been produced to prevent damage to the

2014 Macrmlan Puifchers Limited. Al nghts sesorsed
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Fig. 1 An implant and 3 root surface,

The relative differences in the surface
characteristics are clear in that the implant
surface is roegher with an increased surface
area. The thread asvangement provides

a perfect sheltered niche for bacteria to

populste when pared 1o the relatively
smooth surface of a natural tooth. The
implant presents a difficult surface to
decontaminate and disinfect

ey .
Fig. 2a Implant retained beidge spanning with
implants in the 11, 21, 22 and 23 sites. The
patient found interproximal deaning difficult
to achieve

surface of the implant, These, In the suthor's
experience, make debridement of the implant
sutface difficult, The purchase produced is
poor as is the rake angle 1o dislodge retentive
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Abstract

Background: There exists a relation between the presence and location of the micro-gap and the loss of peri-implant
bone. Several authors have shown that the treatments based on the use of platform switching result in less peri-im-
plant bone loss and an increased tissue stability. The purpose of this study was to analyse the effect of the platform
switching on the distribution of stresses on the peri-implant bone using the finite element method.

Material and Methods: A realistic 3D full-mandible finite element model representing cortical bone and trabecular
bone was used to study the distribution of the stress on the bone induced by an implant of diameter 4.1 mm. Two
abutments were modelled. The first one, of diameter 4.1 mm, was used in the reference model to represent a con-
ventional implant. The second one, of diameter 3.2 mm, was used to represent the implant with platform switching.
Both models were subjected to axial and oblique masticatory loads.

Results: The analyses showed that, although no relevant differences can be found for the trabecular bone, the use
of platform switching reduces the maximum stress level in the cortical bone by almost 36% with axial loads and
by 40% with oblique loads.

Conclusions: The full 3D Finite Element model, that can be used to investigate the influence of other parameters
(implant diameter, connection, ...) on the biomechanical behaviour of the implant, showed that this stress reduction
can be a biomechanical reasons to explain why the platform switching seems to reduce or climinate crestal bone
resorption after the prosthetic restoration.

Key words: Dental implant, platform switching, finite element method.
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patsenty, Fisation stabibty could be imgroved by almeng lockisg wrews at bone volemes with becter
propertics, The aans of the study were [0 mvestigate the booe regiom engaged by the Jocking screms

Acocpeed 7 Aprd 2012 of 3 Proximal Humesal Nail [MultiLos FRINL and t evalsae the Infiuence of peri-screw bone qualiy on
n bore-nad constnxe stabifity
m'n Muterinds snd meheds: Twaehee cadaveric bamen wese divided imto twa groups. Thie distal lecking part of
Locking wrvws The PHN was fixed 1o the specimens, The 2ails were remoaed and the doaes scamed ising R pQCT. Bone
Nastion sabity peoperties were evaluated at the bcations where the proccmal bcking screws would have been positicned
HL-pOCT aller complote imtrusimiabon A theee-purt fracture soded was wed for mechurncal tesng of the
nstramenned bones, consideriag asial displaceme e and varws defonmathon & parameters of nterest
Fesalts The secomdary locking screws tarpesed bane valumes in the posseramedial pare of the bamernus
with statistically signifcant hgher quaity, thas redecing varus delormaton, Sygeificant cormelatan
was found between aial dsplacement and bone prepeitcs o the primary peostmal screws. Signl-
cant coerefanion was foumd betweea the varus defsemation and Jpgarent BND x the socondary focking
wrewma
Conohsben The findings of this study confi rmed that deecting the prosimal locking screws o Boae regions
with betrer propesties Can impeose fxation ssabdlity,
© 2017 11, Published By Hsevier Lid. AR rights reserved,
1. Introduction quality of cancellous bone in the proximal humerus has already

Froomal humen fractures are the third most common frac-
tures in people over the age of 65 years. Axation with plates
or intramedullary nails are very common among different oper-
ative treatment opeions, because the pramary angular stabdiey s
improsed bry insertaeg sterocking screws im the humeral bead 1]
Although the use of new locking techniques 13 beneficial for the
trearment of these frachares, recent studies stll repoct secondary
fragment dedocations in a begh percentage of patients [ 231 A pos-
sible reasom coudd be that the Implant design Is not optimczed for
Doese charactenstics of asteopenic and osteopoenlic patients |4}
Fixation stability could be improved by aiming locking screws a
regions with betrer boowe quality, as several in vitre investigations
have confirmed a direct relabioesdep between mechanical and den-
sitometric properties for different anatomical regwns |5.6). The

* Cormmpond g scthoe - MO Resesrchi
Ptz Setzeriand
Sy odveas, reamrc M mafafound ataevang (D SOl
Uit anthans contriaiad equully 00 Ths wark,

L Clirvackcd 57270 Deran

been investigated. Higher bone nssseral dersaty (BMD) was found
m its proximal aspect a5 well as in the medial and posterior regions
[47 2], while the peak values of booe strength were found to
mcrease from anterior to postenior [8] The supence antenor part
was found to have 2 significanely lower BMD and pull out stresgth
thae &l other regions |41 Toe influence of kecal peri-implant bone
properties om implant stability has also been recently investigated
with mucro-finite element modeling |9), suppoting the need for a
tood 10 quantify pen-screw bone guality in ceder to help surgical
Incerventions In reaching bester cinical outcomes.

We recently dewloped 3 method, based on 4 high-cesolution
peripheral quantitatiwe computed tomography [HR-pQCT) to
lvestigate local BMD diaribution and Bone micro-architectuse
(BMA] around the expected paths of the locking screws [10] Thas
method can be apphed to any locking smplant and can b used to
wrprove the desin of Socking implants by finding the optimal patihs
fior the anchoring elements. This movel method needs to be vali-
dared in order to demonstrare that implane stahility and Nxacion
outcomes can be smproved by finding those regions with higher
bone quaiicy for the proximal locking screws. The same method
Bas already Boen used 10 evaluate BMD arcund the peoxisal screw

15045305 - wv frore mucer © 2012 IPEM Pubiiabed By Elorvier Lol A rghis seserved.
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Nonsurgical Treatment of Periimplantitis

Chin-Wei Wang, DDS, DMSc,* Stefan Renvert, DDS,1 and Hom-Lay Wang, DDS, MSD, PhDf

Ithough the main etiology of

periimplantitis is the establish-

ment of a bacterial plaque at an
implant in susceptible hosts, it is
important to recognize that various risk
factors and contributing conditions
may coexist. Currently, most studies
of nonsurgical treatment primarily
have focused on different methods of
debridement with antibacterial adjunc-
tive measures. Limited information is,
however, available about the impor-
tance of other variables and contribut-
ing factors, such as presence of
residual cement, implant position,
prosthesis, occlusion, and host sys-
temic conditions. For nonsurgical
treatment of periimplantitis, it is essen-
tial to identify and address all potential
problems in conjunction with the anti-
infective therapy, before we can assess
the overall outcome of the nonsurgical
treatment. In some cases with multiple
unmodifiable factors, implant removal
may be advised (Fig. 1). The aim of
this narrative review was to examine
published original studies on nonsur-
gical treatment of periimplantitis and
evaluate their effectiveness and limita-
tions.
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Purpose: Periimplantitis  has
become an emerging challenge faced
by practicing dentists worldwide.
When treating periimplantitis, we
should attempt to manage this prob-
lem via nonsurgical therapies that
include addressing all modifiable sys-
temic risk factors and local contribut-
ing factors. Hence, the aim of this
narrative review was to examine pub-
lished studies on nonsurgical treat-
ment of periimplantitis and evaluate
their effectiveness and limitations.

Materials and Methods: A liter-
ature search was performed in MED-
LINE via PubMed database up to
December 31, 2017. Current pub-
lished clinical approaches focused
on mechanical debridement, adjunc-
tive antiseptic therapy, adjunctive
antibiotic therapy, laser-assisted ther-
apy, and combination approaches
were included in this analysis.

Results: Nonsurgical therapy of
periimplantitis may result in complete
healing of the disease and the patient
is then placed on a supportive main-
tenance program. If the disease is not
resolved and surgical intervention is
not an option, active nonsurgical
retreatment may be considered. In
many cases where disease is not
resolved, surgical therapy or implant
removal could be considered.

Conclusions: Nonsurgical treat-
ment of periimplantitis usually pro-
vides  clinical improvements in
reducing bleeding tendency and in
some cases pocket reduction. Early
diagnosis, detection, and interven-
tion remain the key for managing
periimplantitis. ~ (Implant  Dent
2019;28:155-160)

Key Words: dental implant, periim-
plant disease, debridement, antisep-
tic, antibiotics, laser

MATERIALS AND METHODS

A literature search was performed
in MEDLINE via PubMed database of
the US National Library of Medicine,
for articles published until December
31, 2017 using Medical Subject Head-
ing search terms and free text terms and
in different combinations.

To be included in the data screen-
ing and further analyses, studies have
to:be written in the English language;to
be published in an international peer-
reviewed journal;be human clinical tri-
als or studies.

Review of the Literature
Current published studies on non-
surgical therapy for periimplantitis

include mechanical debridement and/
or adjunctive antiseptic therapy,
adjunctive antibiotic therapy, and
laser-assisted therapy. There are limited
studies available with significant het-
erogeneity comparing test approaches
with the control group, which not only
includes the mechanical debridement
but also with different combination of
adjunctive measures.

Additionally, depending on the
definition, sometimes the line between
periimplant mucositis and periimplan-
titis can vary among the published
studies. A few clinical trials!* pub-
lished under the title of periimplant mu-
cositis accept bone loss up to 3 mm,
whereas others may already consider
these lesions as periimplantitis. For the

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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ABSTRACT

Objectives: The purposes of the present study were 1) to systematically revsew the literature oa the sargical non-regencrative
Ircatments of peri-implantits and 2) 10 determene a predsctable thempentic option foe the clinwal masagement ol pen-
Implastites lesivos

Material and Metheds: The study search was performed on primary datahsse MEDLINE and EMBASE from 2008 wwil
2016, Sequential screemings at the title, abstract, and fall-text Jevels were performed. Clinical human studies in the English
language that had reported changes in probing depth (PD) andioc bleeding co probang (BOP) and/or radiologic marginal
bone level changes afler per-mmplantitis surgical noa-regenerative treatment at f-month follow-up or knger were includad
scoordingly PRISMA guidelines,

Results: The first edectronic and hand search resulted in 765 citations, Fram 16 full-text artcies reviewed, 6 were included
in this systematic review. Surgical non-regenenative mechods were found to be efficient i reducing clinical parameters. BOP
and PD values were sagnificantly decreased following implantoplasty and systematic admanistration of antibacterials, bt not
after local application of chemical compounds or diode laser. Simalarky, significant improvement m clinical and radsographac
parametens wis found only afler smplantoplasty comgared with reseciive sungery aloes. We foand sagnificant hetserogeneily
i stady designs and treaements provided among the pookad studies. Al of the studies revealed an unclear of high risk of bas.
Caonclasions: Surgscal non-regenerative trestment of peri-implantitis was found 10 be effective o reduce the soft tissue
inflammation and decrease probing depeh. Moce mndomized controlled climical tmals are needed 10 assess the efficacy of
surgical non-regenerative therapy of peri-implantitis.

Keywords: alvoolsr bone kss; oral surpery; nonsusgical penodontal debodement, peri-implantins; review,
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ManAGEMENT OF PEREMPLANT DiSEASES
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Decision Making for Management of
Periimplant Diseases

Khaled Sriab, DLS,* Carles Garaicoa-Pazmino, DDS, MS.1 and Hom-Lay Wang, DDS, MSD, PhDz

ental implants are considered
D the treatment of choice 0

replace missing teeth for eden-
tulous patients and proven effective
based on high survival rates and
long-term predictable outcomes. Wide-
spread use of implants has led 10 an
increasing trend of technical and bio-
logical  complications  commonly
grouped as penimplant diseases.

In recent years, Derks and Tomasi®
reported an alarming prevalence of 43%
for penimplant mucositis and 22% for
perimplantitis, Both entities are com-
monly related with an inflammatory on-
gin due to dysbiosis surrounding the
periimplant tissues and distinguished
on clinical and radiographic parame-
ters. According to the American Acad-
emy of Periodontology (AAP), the
pathogenesis of periimplant mucositis
is confined to soft tissues, with no
apparent bone loss beyond physiologi-
cal bone remexdeling, whereas periim-
plantitis has been described as an
inflammatory process including both
soft and hard tissves, with evident signs
of progressive bone loss beyond biolog-
ical bone remodeling.® Despite the
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Introduction: Nonswrgical and
surgical management of periimplant
mucosing and peciimplantins have
shown promixing results in arresting
periimplant  marginal  bone  loss
(MBL) and preventing implanr loss.
However, management of periim-
plans diseases still remains unpre-
dictable for full reconsirucrion of
lost nisswes and completely arrests
disease progression. The present
studv proposes a decision Iree thar
compiles both clinical and radio-
graphic presenmtation of failing im-
planis to aid in the decision making
Jor thewr management,

Materials and Methods: An
extensive literature review was per-
Jormed using 3 electronic databases
(PubMed. Ovid MEDLINE, and Co-
chrane Central) on the most recent
treatment modalities for the manage-
ment of periimplant diseases.

Discussion: Evidence-based
treatment sSuggestions were primar-
iy derived from periimplant defect
morphology, presence, and severity
of periimplant MBL. More evidence
is required supporting  soft-tissue
augmentation for the eaimens of
periimplant diseases,

Conclusion:  Managemens  of
peribmplant  diseases can  include
lasers, mechanical instrumentation,
chemical detoxification, and antinu-
crobial agems for nonsurgical ap-
proaches.  On  the  other  hand,
remaoval of failing implants, resective
surgery, gaided bone regeneration,
and soft-tissue  grafting are  pre-
sented as valid options for the sur-
zical treatment of periimplaniis,
(Implant Dent 2018:27:276-281)
Key Words: dental implants, periim-
plantitis, periodontal plastic sur-
gery, soft tissue

current understanding of periimplant
discases, the management of these con-
ditions remains unpredictable, with no
general acceptable consensus.
Seemingly. nonsurgical approaches
are sufficient for the management of
periimplant mucositis because its patho-
genesis possesses a reversible nature and
often resembles gingivitis lesions. Schin-
caglia et al® explored the impact of bio-
film and changes i the microblome
around implants in a human experimental
perimplant mucositis model. Findings
from their work confirmed that remstiu-
ton of oral hygiene was efficacions for
resolution of inflammation  combined

wuthorized reproduction of

with a heterogencous response on the
periimplant microbiome.

Conversely, it is of paramount
importance to treat periimplantitis with-
out delay to avoid implant koss.* Surgical
therapies combined with regenerative or
resective modalities have been reported
for the management of periimplant dis-
eases and attempeed to fill or remove peri-
implant  bone  defects, reduction in
probing depths (PD), and signs of inflam-
mation.® In addition, emerging technolo-
gies feg, lasers) and  antimicrobial!
chemical agents (eg, chlochexiding, citnic
acid, manocyching, and ethylenedinmine-
tetraacetic acid) had been proposed for

this article 15 prohibited
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Clinical approaches to treat
peri-implant mucositis and

peri-implantitis

STEFAN RENVERT & IoanNis N. PoLyzois

[n 1994, Albrektsson & Isidor (1) defined peri-implant
mucositis as “a reversible Inflammatory change of the
peri-implant soft tissue without bone loss (Fig. 1a,b).
They further described peri-implantitis as ‘an inflam-
matory process resulting in loss of supporting bone’
(Fig. 23 (1), A few years later, at the 6th European Work-
shop on Periodontology (in 2008), the new term “peri-
implant disease’ was Introduced as a ‘collective term
for inflammatory reactions in the tissues surrounding
the implants' (78). The description of inflammation
around implants s congruent with inflammation
around natural teeth and this may explain why all ther-
apies proposed for the management of peri-implant
disease are primarily based on the treatments available
for targeting periodontitis,

Just as the subgingival microflora assoclated with
periodontitis  becomes the
exposed surface of natural teeth, dental implants
become contaminated soon after installation into the
oral cvity. The development of this adherent biofilm
on the implant surface seems to play a significant role
in the inidation and progression of peri-implant dis-
eases. This process mimics the establishment of sub-
gingival microflora around the exposed surface of
natural teeth, a process that has been associated with
periodontitis (36, 74). Furthermore, the peri-implant
diseases have been associated with predominantly
gram-negative anaeroble bacteria, similar o those
found around natural teeth in patients with advanced
peniodontitis (27, 31, 34). As a result, elimination of
the established biofilm from the implant surface is
the main objective in the treatment of peri-implant
mucositis and peri-implantitis.

Implant surface debridement is stlll a common way
of treating peri-implant diseases. However, implant
design, implant surface characteristics and the design
of the may hamper

established  around

superstructure mechanical

100

nonsurgical therapy, resulting in an ineffective
treatment (Fig. 3). Adjunctive theraples for additional
surface decontamination include the use of antibio-
tics, antiseptics, lasers and air-abrasive devices [40).
In some cases, following successful decontamination,
the bone that was lost as a result of infection may be
regenerated using surgical approaches. The ultimate
goal is re-osseointegration of the exposed implant
surface, For this purpose a number of resective
and regenerative surgical techniques have been
introduced, In a recent review of the literature it
was concluded, based on animal studies, that re-
ossepintegration is possible at a previously infected
implant surface (41).

Clinical approach to treatment of
peri-implant mucositis

1t is generally believed that peri-implant mucositis is
the precursor of peri-implantitis, in the same way that
gingivids is the precursor of periodontitis. In the con-
sensus report of the 7th European Workshop on Peri-
odontology it was concluded that the ‘epithelial
sealing' around implants is similar 1o that of teeth
and that evidence leading us to believe that the exist-
ing structural differences can significantly affect the
host response to the bacterial challenge were lacking
(26, 34, 76, 77). Furthermore, we currently have
enough evidence to suggest that peri-implant muco-
sitls, like gingivitis, is reversible when effectively trea-
ted with the indicated therapeutic regimens (26, 34)
When signs of inflammation are identified around
the implant head, mechanical therapy (with or with-
out adjunctive use of antiseptic rinses) is usually the
initial treatment of choice. However, in two studies,
professional irrigation of the sulci with chlorhexidine,
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The effect of erbium-doped: yttrium, aluminium
and garnet laser irradiation on the surface
microstructure and roughness of double acid-
etched implants

Ji-Hyun Kim', Yeek Herr'?, Jong-Hyuk Chung', Seung-11 Shin, Young-Hyuk Kwon'*"
‘Department of Pericdentology, ‘Institute of Oral Biclogy, Kyung Hee University School of Dentistry, Seoul, Korea

Purpose: One of the most frequent complications related to dental implants is peri-implantitis, and the characteristics of im-
plant surfaces are closely related to the progression and resolution of inflammation. Therefore, a technical modality that can
effectively detoxify the implant surface without modification to the surface is needed. The purpose of this study was to evalu-
ate the effect of erbium-doped: yitrium, aluminium and gamet (ExYAG) laser irradiation on the microstructural changes in
double acid-etched implant surfaces according to the laser energy and the application duration.

Methods: The implant surface was irradiated using an ErYAG laser with different application energy levels (100 m]/pulse, 140
m]pulse, and 180 m|/pulse) and time periods (1 minute, 1.6 minutes, and 2 minutes). We then examined the change in surface
roughness value and microstructure,

fesults: In a scanning electron microscopy evaluation, the double acid-etched implant surface was not altered by ERYAG la-
ser irradiation under the condition of 100 m]/pulse at 10 Hz for any of the irradiation times, However, we investigated the re-
duced sharpness of the specific ridge microstructure that resulted under the 140 m]/pulse and 180 m/pulse conditions, The
reduction in sharpness became more severe as laser energy and application duration increased. In the roughness measure-
ment, the double acid-etched implants showed a low roughness value on the valley area before the laser irradiation. Under all
experimental conditions, ErYAG laser irradiation led to a minor decrease in surface roughness, which was not statistically sig-
nificant.

Conclusions: The recommended application settings for ErYAG laser irradiation on double acid-etched implant surface s
less than a 100 mfpulse at 10 Hz, and for less than two minutes in order to detoxify the implant surface without causing sur-
face medification.

Keywords: Dental implants, Peri-implantitis, Lasers.

INTRODUCTION that can achieve faster and more stable osseointegration dur-
ing a short pericd of time, and 2 higher success rate over time.

As dental implant therapy has become more common, many ~ However, as better results and higher success rates are re-
original products have been flowing onto the dental implant  ported annually, implant-related complications have also
market. Their common aim is to develop an implant design ~ been increasing. One of the most frequent complications is
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Peri-implantitis. Part 3:
Current modes of management

A. Alani*' and K. Bishop®

Peri-implantitis is an inflammatory condition fuelled by the presence of bacteria on the implant surface. As such, ina
similar manner to pericdontal disease management, the remaoval of biofilm from the implant surface should result in
regression of the disease process. The optimal manner with which this is achieved has yet to be realised. This may be
unsurprising due to the relative surface complexity of the implant surface when compared to natural tooth root. Other
management strategies include surface decontamination, the removal of implant threads known as implantoplasty, and in
severe cases the need to explant. Favourable defects can be reconstructed utilising guided bone regeneration techniques.
The current review appraises some of the techniques for the management of peri-impiantitis,

INTRODUCTION

Peni-Implantitis presents a significant
challenge to both the clinician and to the
patient.! The implant surface has a high
surface energy and surface area, which aids
vsseointegration. This is best exemplified
by comparing the surface area of natural
teeth and implants; the root surface area
of a mandibular central incisor has been
shown to be approximately 250 mm’ while
Implants can have surface area of 650 mm’
or greater [Fig, 1. However, the methods
used to Increase surface area and surface
energy may also make the Implant more
vulnerable to peri-implantitis since the
surface itsell, once exposed, is populated
rapidly by microorganisms and provides
an keal environment for the formation of
extensive and robust biohlms.*

Currently the management of perie
implantitis 15 based on methods used to
treat periodontal discase,” Unfortunately,
despite a number of studies into a varkety of
techniques, there [s neither a strong consensus
or a recognised treatment modality that will
predictably eradicate peri-implantitis.** This
is Jargely due 10 an absence ol high quality
evidence into the eflicacy of current trealment
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modalities,** Despite these shortcomings
there s some merit In appraising currently
avillahle methods

NON-SURGICAL MANAGEMENT

Periodontal instruments have continually
developed over the course of the Last 100 years
or %0. These have largely been designed to
mstrument a relatively flat surface. It scems
slightly strange that instruments used to
treat teeth are now engaged to debride a
surface that is markedly different to that for
which they were arlginally designed. Indead
Instrumentation utilising a sickle scaler shape
generally begins at the bottom of the pocket
moving upwards to remove biofilm on o
roul surface with exch stroke. This cannot be
achieved with implants due to the presence of
threads that bring an abrupt stop to any such
motion. These mechanical aspects of implants
provide significant challenges in achieving
effective non-surgical debridement, Standard
metallic scalers utilised for root surfaces result
in damage 10 the teankim oxide surface, which
can result in the corrosion of the implant
and subsequent breakdown ™" Moreover
ulilisation of standand metal scalers nsxy result
ina surface that is even more plague retentive
due to micrascopic groove development.™"
Lacal factors may also further compromise
debridensent such as the presence of hulky
restorations. These may require removal
before instramentation (Fig. 2).

Due ta the ahove Issues modifications and
innavations have been made to perlodontal
instruments used for pert-implantits,

For example scalers made from plastic
have been produced to prevent damage Lo the

2004 MAac e lon Pubiishers Linstsed. AN epdils tessrsad

102

Fig. 1 An implant and & root surface,

The relative differences In the surface
characteristics are clear in that the implant
surface is rougher with an increased surface
area. The thread arrangement provides

a perfect sheltered niche for bactena to
populste when compared to the relatively
smooth surface of a natural tooth. The
implant presents a difficult surface to
decontaminate and disinfect

Fig. 2a Implant retained bridge spanning with
implants in the 11, 21, 22 and 23 sites. The
patient found interproximal deaning difficult
to achieve

surface of the implant, These, In the author's
experience, make debridement of the implant
surface difficult, The purchase produced is
poor as is the rake angle 10 dislodge retentive
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Interventions for replacing missing teeth: treatment of
perimplantitis (Review)
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Treatment of peri-implantitis
by the Vector™ system
A pilot study

Key words: curettes, peri-implantitis, randomized controlled clinical trial, ultrasonic instru-
ment, Vector " system

Abstract

Aim: To compare the effectiveness of treatment of peri-implantitis with a novel ultrasonic
device, the Vector " system, with that of subgingival debridement with carbon fiber
curettes,

Material and methods: The study, comprising 11 patients with at least two screw type
implants with bleeding on probing (BOP), probing pocket depth (PPR) = Smm, and at
least 1.5 mm radiographic bone loss and exposed implant threads, was carried cut as a
single blind randomized cinical trial. At baseline one randomly chosen implant in each
patient was treated by the Vector " system (test) while the other implant (control) was
treated by submucosal debridement with a carbon fiber curette. After 3 months, the same
treatments were repeated. Plague, BOF, and PPD were recorded on all implant surfaces at
baseline, and after 3 and 6 months. Bone levels were recorded on radiographs taken prior
to the start of the study, and after 6§ months,

Results: Cral hygiene around both test and control implants was improved at 3 and 6
months compared with baseline. At 6 months, four of the Vector * -treated sites, and only
one site treated with curettes, had stopped to bleed. In neither the test nor the control
group, were there any differences between baseline and 6 months regarding PPD and bone
levels.

Condusion: Although there was a greater reduction in the number of sites with BOP
following treatment with the Vector* system than following instrumentation with carbon
fiber curettes, there was no significant difference between the two methods.

Peri-implanuitis is an inflammatory pro-  as part of prasthetic rehabilitasion, Ttis well

cess affecting the tissues around osseo-
integrated implants resulung in loss of
supporting bone. When the inflammatory
process 1s confined 1o the soft tissue com-
partment around the implane, the conds-
tion is termed  perl-implant  mucasitis
|Albrektsson & Isdor 1994).

Pert-implant mucosits and pert-implan-
titzs have become an increasing problem in
recent vears boecause of the more and mare
frequent use of endosseous dental implants
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docurmented that microbial colonization of
the implant surface is the main causative
factor in the pathogenesis of these discases
[for a review, see Mombelll 1999)
Although some structural differences exist
between the tssiues surrounding teeth
arxl implants (Berglundh et al. 1991), the
composition of the microblots cansing in-
flammation andor hreakdown of their sup-
porting tissucs is similar [Mombelli et al.
1987, Sanz et al. rogo; Augthun &
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In vitro cleaning potential of three
different implant debridement methods

Key words: air flow, debridement, nonsurgical, peri-implantitis

Abstract

Objectives: To assess the cleaning potential of three different instrumentation methods commonly
used for implant surface decontamination in vitro, using a bone defect-simulating model.
Materials and methods: Dental implants were stained with indelible ink and mounted in resin
models, which represented standardized peri-implantitis defects with different bone defect
angulations (30, 60 and 90°). Cleaning procedures were performed by either an experienced dental
hygienist or a 2nd-year postgraduate student. The treatment was repeated 20 times for each
instrumentation, that is, with a Gracey curette, an ultrasonic device and an air powder abrasive
device (PAD) with glycine powder. After each run, implants were removed and images were taken

to detect color remnants in order to measure planimetrically the cumulative uncleaned surface
area. SEM images were taken to assess micromorphologic surface changes (magnification 10,000x).
Results were tested for statistical differences using two-way ANOVA and Bonferroni correction.

Results: The areas of uncleaned surfaces (%, mean + standard deviations) for curettes, ultrasonic
tips, and airflow accounted for 24.1 + 4.8%, 18.5 + 3.8%, and 11.3 + 5.4%, respectively. These
results were statistically significantly different (P < 0.0001). The cleaning potential of the airflow
device increased with wider defects. SEM evaluation displayed distinct surface alterations after
instrumentation with steel tips, whereas glycine powder instrumentation had only a minute effect

on the surface topography.

Conclusion: Within the limitations of the present in vitro model, airflow devices using glycine
powders seem to constitute an efficient therapeutic option for the debridement of implants in
peri-implantitis defects. Still, some uncleaned areas remained. In wide defects, differences between

instruments are more accentuated.

Implant therapy has become a successful
standard treatment in dentistry (Jung et al.
2008; Romanos et al. 2012), and thus, an
increasing number of implants is being
placed (http://www.aaid.com; Brennan et al.
2010). However, biological and technical
complications are a clinical reality as well,
and peri-implantitis has been shown to occur
in 28-56% of patients with dental implants
(Zitzmann & Berglundh 2008), thereby consi-
tuting the main biologic reason for long-term
implant failure (Aglietta et al. 2009; Jung
et al. 2008). As a consequence, peri-implanti-
tis cases emerge as well in the general dental
practice, and peri-implantitis treatment itself
is becoming more and more an integral part
of standard treatment protocols (Schmidlin
et al. 2012).

© 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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The primary etiologic factor for these
inflammatory conditions is the establishment
of bacterial biofilms on the implant surfaces
(Heitz-Mayfield & Lang 2010). Within this
biofilm, bacteria show an extreme resistance
to topical disinfectants and systemic antibiot-
ics (Stewart & Costerton 2001). Accordingly,
the aim of any cause-related therapy still
remains the effective mechanical removal of
the intact biofilm (Mombelli & Lang 1994).
For this purpose, manual curettes, ultrasonic
and air-polishing devices are commonly used
(Romanos & Weitz 2012; Mombelli et al.
2012). However, due to the special implant
and defect-specific characteristics, access to
all affected areas is limited. As a conse-
quence, nonsurgical techniques still do not
provide predictable and successful outcomes,

1



Evaluation of different methods to clean

titanium abutments

A scanning electron microscopic study

Speelman JA, Collzert B. Klinge B. Evaluation of different methods to
clean titamuem abutments. A scanning electron microscopic study.
Clin Oral Impl Res 1992: 3: 120127,

The cleaning effectivencss of different treatment methods for titanium
abutments was evaluated using scanning electron microscopy (SEM). In
the mandible of 4 beagle dogs, 25 titanium abutments were mstalled
(modum Brinemark). After 16 weeks of plaque accumulation, mineral-
ized deposits had formed on 23 abutments. Each of these abutments was
subjected to one of the following treatment methods: sculing with (1) metal,
(2) plastic, or (3) ultrasonic instruments; (4) air-polishing, (5) weekly
rubber cup polishing or (6) daily brushing with a conventional tcothbrush.
Fourteen abutments were removed immediately after treatment, On 9
abutments, the scaling procedures and air-polishing were repeated afler
another 16 weeks of plague accumulation. The abutments were prepared
for SEM, and each of them was viewed and photographed at 3 different
magnifications. The photomicrographs were evaluated by 3 examiners
who, guided by reference pictures, gave each abutment a “cleanliness”
score, ranking from 0 to 5. Regular rubber cup polishing and regular
brushing resulted in the highest surface cleanliness, while the air-polishing
procedure showed the lowest cleanliness score. None of the 3 scaling
methods created a cleanliness score better than 1. The 3 scaling methods
were considered equal in their cleaning effectiveness. No differences could
be observed between surfaces treated | x or 2x . Taken the present findings
and those of other studies concerning the effects of scaling on the surface
roughness and biocompatibility into consideration, it was concluded that
plastic scalers may be the instruments of choice for debndement of ti-
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tanium implant surfaces.

The use of osseointegrated implants is becoming a
common treatment procedure in the replacement
of missing teeth. A large number of implant sys-
tems are available, and many are manufactured of
commercially pure titanium. For natural teeth, 2
cause-effect relationship between dental plaque
and periodontal discase has been established. The
peri-implant tissues seem to be affected by bacteria
in a similar way (Adell et al. 1986, Lekholm et al.
1986a, b, Mombelli et al. 1987, Mombelli et al.
1988, Apse ct al. 1989). Poor oral hygiene after
implant placement leads to a weaker tissue attach-
ment apparatus surrounding the implants (Koth et
al. 1988). Morcover, oral hygiene appeared to be
the most important factor assoctated with marginal
bone loss around implant fixtures over a period of
6 years (Lindgvist et al. 1988).

In generzl, the same oral hygiene methods are
advocated for implants and natural teeth (Halpert
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1962

1979, Adell et al. 1981, Fallschussel 1984, Tetsch &
Dohm 1984, Balshi 1986). However, the implant
surface creates a specific problem. Although ti-
tanium is a strong metal, it is easily scratched and
marred, especially by metal instruments (Balshi
1986). Scratches or cuts change the surface rough-
ness, increasing plague retention. fr vitro studies
have applied several treatment procedures on vari-
ous implant materials and have found them to
create surface changes of different extents (Thom-
son-Neal et al. 1989, Parham ct al. 1989, Fox et al.
1990, Dmytryk et al. 1990, Rapley et al. 1990).
The 1st aim of this scanning electron microscopic
(SEM) study was to compare the cleaning potential
of (1) metal, (2) plastic, and (3) ultrasonic scalers,
and (4) air-polishing, (5) rubber cup polishing and
(6) brushing on titanium implants. The 2nd aim
was 10 evaluate if the one-time application of the
different instruments would make a 2nd treatment
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The effect of various topical peri-implantitis antiseptics on
Staphylococcus epidermidis, Candida albicans, and Streptococcus
sanguinis
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ARTICLE INFO ABSTRACT

Artick histary: Objective: Although peniimplantitis has presented an ever increasing problem in modern

Acceptod 28 January 2012 dentistry, satisfying therapeutic strategies or scientifically based treatment recommenda-
tions are still not available. The main object of the present study was to evaluate the

Keywords antibacterial efficacy of six different topical antiseptics on three test microarganisms

Antimicrobial agent attached to titanium implant specimens,

[mplant surface Material ond methods: For blofilm formation, plane titan specimens were Incubated elther in

Oral bacteris Candida albikcans, Strepeococcus sanguinis, or Staphylkcoccus epldermidis far 2 b, The specimens

Peri-implantitis were then treated with different wplcal antiseptics for 603 (sodlum hypochlerite 10%,

hydrogen peroxide 3.0%, chlorhexidine gluconate 0.2%, citric acid 40.0%, Pax, or Listerine)
and with sterile saline as control. Remaining vital fungi were quantified by means of a
bloluminometsic assay and the bacterial load and the viability of adhering S. epidermidis and
S. sanguinis by live or desd cell Jabelling in combination with fluorescence microscopy.
Resuits: Sedium hypochlorite was effective against all three species, wheress hydrogen
peroxide was solely effective against C. albicans, CHX and Listerine showed antimicrobial
activity against S. sanguinis and C. albicans and citric acd and Plax against both tested
bacteria
Conclusions: None of the tested antimicrobial agents, except for sodium hypechlorite,
showed a significant in vitro effect on all three test microbes. Considering the possible
toxacty of sedium hypechlorite, none of the tested - and so far widely used - antiseptics
showed any broad spectrum antimicrebial effect and could therefore not be recommended
for the topical disinfection and detoxificatson of infected implant surfaces.

1" 2012 Elsevier Ltd. All nghts reserved

species - and its dynamic interactions with implant surfaces
are the defining factors for both short-term and long-term
success or failure of an ossecintegrated implant.'? Peri-
In modern dentistry (titanium) implants are one of the most implantitis, i.e. infection of the oral tissues surrounding an
frequently used treatment aptions for tooth replacement. The  implant, is an inflammatory disease due to bacteria and
oral microflora - consisting of over 600 different microbial biofitm formation on an implant, which can lead to bone

1. Introduction

* Corresponding author at: Department of Prosthetic Dentistry, Regensburg University Medical Centre, Franz.Josef Strauss-Allee 11, 93053
Regensburg, Germany. Tel: +49 941 944 6059, Fax: <49 941 944 6171,
E-mall address: ralf buergers@klinik uni-regensburg.de {R. Birgers).
0003-9269% - 500 front matter « 2012 Elsevier Ltd, All rights reserved.
doi:10.1016/).archoralbio 2012.01.01%
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Systemic antibiotics and
debridement of peri-implant
mucositis. A randomized clinical
trial

Hallsirome H. Perssom GR, Linderen S, Olofsaon M, Remver? S0 Systemic
amibionics and dehridenvens of perisimplany mucasitis. A randomized clinical trial. J
Clin Peviodkomiod 2002; 39: 574-581. doi: JOTI1T 1600051 X 205201884 .x.

Abstract

Background: This RCT compared non-surgscal treatment of peri-implant mucosi-
ts with or without systemic antibiotcs.

Materials and Methods: Forty-cight subjects received non-surgical debridement
with or without systemic Azithromax * (4 days), and were followed during

& months, The checkerboard DNA-DNA hybridization method was used to ana-
lyse the microbiological matenal

Results: Five subjects were excluded due 1o antibiotic medication during follow-
up. At bascline,1 and 3 months no group differences were found. Statistical anal-
ysis faibed to demonstrate differences in probing pocket depths (PPD) values at

6 months (Mean diff PPD: 0.5 mm. SE: =0.4 mm. 95% CL —02, 1.3, p = 0.16).
Mean% implant bleeding decreased between baseline and month 6 from 82.6%
1o 27.3% in the test. and from 80.0% to 47.5% m the control group (p < 0.02).
Throughout the stly, no study group differences in bacterial counts were found.
Conclusion: No short-term differences were found between study groups. The
clinical improvements observed at 6 months may be attributed to improvements
in oral hygiene. The present study doss not provide evidence for the use of sys-
temic antibiotics in treatment of peri-implant mucositis,
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et al. 2006, Lindhe et al. 2008, Zitz-
mann & Berglundh 2008). The infec-
wous  aetwology  of  pen-implant
mucositis 15 well documented (e
Renvert et al. 2007, Ata-Ah et al.
2001, Lang etal, 2011), Assuming
that peri-implant mucositis may trans-
fer to irreversible peri-implantitis, it is
important to establish healthy condi-
tions through effective  interceptive
treatments of peri-implant mucositis,

Oral  per-implant  mucositis is a
reversible prevalent mflammatory pro-
cess of the periaimplant soft lsswes
not ancluding  alveolar bone  loss
(Ferreira et al. 2006, Roos-Jansiker
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Few stodies have documented
H“‘m::' Region Halland spon- efficacious  treatment  methods  of
y- per-implant mocosits. Mechanacal
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debradement of implants with peri-
mmplant mucositis can result in dini-
cal improvements and  bactenal
reductions over 3 months (Maximo
et al. 2009). Although non-surgical
full-mouth debridement may have no
impact on the microbiota, a decrease
in blkoding. and probing pocket
depth at implants with peri-implant
mucositis is possible {Théne-Mihling
et al. 2010). Nevertheless. following
non-surgical  debridement.  bleeding
on probing at implants with a diag-
nosss of perimmplant mucositis may

© 2012 John Wiley & Sons A'S
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Lasers in minimally invasive
periodontal and peri-implant

therapy

Koj1 Mi1zuTtani, AKIRA Aokl, DoNALD CoLuzzi, RAYMOND YUKNA,
CHEN-YING WANG, VERICA PavLic & YulcH! Izumi

‘Pain free’ and ‘simple procedure’ are two of the most
attractive phrases to patients who are otherwise
reluctant to accept any dental treatment (138). Mini-
mally invasive dental therapy (81) could satisfy the
demands of such patients. The procedures can be
comfortable, although not necessarily without any
pain; and be effective for disease control whilst pre-
serving more healthy dental tissue.

Scaling and root planing is an example of a mini-
mally invasive procedure because it is a conservative,
cause-related therapy that attempts to eliminate etio-
logic factors from the root surface (26). Scaling and
root planing can result in improved clinical outcomes
such as reduced bleeding on probing and decreased
periodontal pocket depth. However, some calculus
occasionally remains on the ‘scaled’ and ‘planed’ root
surface. Moreover, treatment outcomes may not
always be successful for moderate and deep peri-
odontal pockets (95). In those cases, and after further
evaluation, surgical procedures may be performed in
an attempt to eliminate the remaining etiological fac-
tors, as well as to achieve regeneration of lost peri-
odontal tissue. Although periodontal surgery is not
minimally invasive, it will produce better results if
preceded by scaling and root planing (47).

Clearly, if predictable treatment could be estab-
lished for moderate periodontitis without surgery or
with minimally invasive flapless surgery, it would pro-
vide a significant benefit to many patients with
chronic periodontal disease, as well as to dentists
providing their care. Thus far, conventional mechani-
cal therapy has not resulted in such an ideal treat-
ment outcome, even when using power-driven
devices. Moreover, antimicrobial therapy using
systemic or locally delivered antibiotics has only
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occasionally demonstrated effectiveness.
Recent evidence demonstrates that laser treatment
has the potential to improve therapeutic outcomes
and therefore be a valuable addition to conventional
treatments (55). Currently, high-power-output lasers
are used adjunctively with scaling and root planing or
as minimally invasive surgery. Also, very-low-power-
output lasers are employed for cellular stimulation
and/or activation of antimicrobial agents following
scaling and root planing. Both of these laser applica-
tions can be considered as minimally invasive
approaches to periodontal disease treatment.

The aim of the present review was to survey the rele-
vant literature of the clinical application of lasers as
minimally invasive treatment in periodontal and
implant therapy for periodontists, general practition-
ers and dental hygienists who are the primary provi-
ders of initial treatment of these periodontal diseases
and conditions. This paper will focus on the potential
therapeutic benefits of photonic energy produced by
laser instruments and exclude discussions of other
nonlaser optical devices, such as light-emitting diodes.

some

Lasers in periodontics and
peri-implant therapy

Laser applications for periodontal and implant therapy
have gradually expanded as a result of the increase in
published basic and clinical investigations using diode,
carbon dioxide (CO,), neodymium-doped yttrium
aluminium garnet (Nd:YAG), erbium-doped yttrium
aluminium garnet (Er:'YAG) and erbium, chromium-
doped: yttrium, scandium, gallium, garnet (Er,Cr:
YSGG) lasers. All of these wavelengths with moderate

185
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Full- vs. Partial-mouth Disinfection
in the Treatment of Periodontal Infections:

Short-term Clinical

and Microbiological Observations

M. Quirynen, CM.L. Bollen, B.N.A. Vandekerckhove, C. Dekeyser, W. Papaioannou, and H. Eyssen’

Catholic University of Leuven, Faculty of Mediane: Department of Periodontology and 'Rega Institute, Labaratory of Micreblology,

Capuctinenvoer 7, B-3000 Leuven, Belgium

Abstract. [n a standard periodontal treatment strategy with
consecutive root planings (per quadrant at a one- to two-week
interval), re-infection of a disinfected area might occur before
completion of the treatment. This study examires, both dinically
and microbéologically, whether a full-mouth disinfection withirn
24 hours significantly improves the outcome of periodontal
treatment. Ten with advanced chronic perindantitis were
randomly allocated to 2 test and a control group. The patients
froe the controd group recetved scalings and root planings as wedl
as oral hygiene instructions per quadrant at two-week intervals,
Full-mouth disinfection in the test group was sought by the
removal of all plagque and calauhss (in two visits within 24 hours),
[n addition, at each of these visits, the tomgue was brushed with a
1% chiorhexidine gel for one min and the mouth sinsed with a
0.2% chlorhexidine solution for two min. Furthermore,
subgingival chlorhexddine (1%) immigation was performed in all
pockets. The recolonization of the pockets was retarded by oral
hygiene and 02% chlorbexidine rinses during two weeks. The
clinical parameters were recorded, and plaque samples were
taken from the right upper quadrant at bascline and after one and
two mantths. The best group patients showed a significantly higher
reduction 1n probing depth for deep pockets at both follow-up
wisits (p < 006), At the one-month visit, differential phase-contrast
microscopy revealed significantly lower proportions of
spirochetes and motile rods in the test group (p = 001, Culturing
showed that the test group harbored significantly fewer
pathogenic organisms at ane month (p = 0005), Al two months,
the same sites harbored singifiantly more “beneficial” bacteria (p
= (L2). Moreover, all sites of the test group initislly harboring P.
Qimgtoalis 6,/10) became negative after treatmend. These findings
suggest that & is possible to achseve a significant improvement of
the treatment cutcome (both microbiologically and clinically) with
a one-stage full-mouth dismiection.

Key words: bacterial infection, chlorhexidine, dental
plague, dental calculus, periodontal disexse, periodontal
therapy, root planing,
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Introduction

The concept of bacterial specificity in periodontal infections
has become largely accepted (Slots and Rams, 1991;
Socransky and Haffajee, 1992). Three factors are currently
considered for the establishment of an active periodontal
infection: (1) a susceptible host, (2) the presence of
periodontopathogens, and (3) the absence of beneficial
species (Socransky and Haffajee, 1992; Wolff of al., 1994),
Whereas Actinobacillus actinomycetemcomitans, Bacteroides
forsythus, Eikenella corrodens, Fusobacterium nucleatum,
Peptostreploceccus micros, Porplyromonas gingiealis, Prevotella
intermedia, Campylobacter rectus, and spirochetes are
frequently associated with pericdontal destruction,
Actinomyces species, Streptococcus mitis and sanguis,
Veillonella parvula, and Capnocytophaga ochracea are
considered beneficial, although their role is not always well-
understood (Socransky and Haffajee, 1992; Wolff of al, 1994),
Some of these periodontopathogens should be considered as
exogenous (P, gingionlis, A, actinomycetemcomifins), whereas
others are endogenous (Slots, 1986; Van Winkelhoff, 1994),
This has been confirmed by the observed transmission of
identical bacteria between spouses or family members
(Alaluusua of al., 1991; Petit ef al, 1994). The degree of
elimination of the exogenous pertodontopathogens, ¢.g., by
antibiotic therapy, was found to have a major impact on the
treatment outcome (Slots and Rams, 1990; Pavicic o af,,
1994). Therefore, the target organisms during periodontal
therapy are the exogenous species.

Several pathogenic micro-organismns have been found to
spread subgingivally, including at sites without clinical loss
of periodontal attachment (Van Winkelhoff et of, 199M),
Moreover, they can also colonize other intra-oral niches
such as the tonsils, the tongue, and other mucous
membranes (Van Winkelhoff «f al,, 1986, 1988a; Asikainen of
al., 1991; Danser ef al., 1994). Studies on artificial
transgingival abutments have also illustrated the possibility
of an intra-oral transmission of periodontopathogens
{Papaioannou, 199%4; Quirynen «f of , 1995},
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Comparison of the Use of Different
Modes of Mechanical Oral Hygiene
in Prevention of Plaque and Gingivitis

Nanning A.M. Rosema.* Mark F. Timmerman,* Paula A. Versteeg,*
Wim H. van Palenstein Helderman,' Ubele Van der Velden,* and G.A. Van der Weljden*

Background: The objective of this study was to evaluate the
effect of an oscillating/rotating/pulsating powered toothbrush
on plaque and gingivitis prevention over a 9-month period.

Methods: The study had an examiner-masked, random-
ized, three-group parallel design. A total of 122 subjects 218
years of age in good general health and with at least five teeth
per quadrant and no pockets 25 mm were included. A 3-week
preexperimental period of extensive oral home care, including
rinses, was started to improve gingival health. Professional
oral hyaiene instruction with a manual brush was provided.
At baseline, subjects were assigned to one of three regimens:
twice daily brushing with a manual teothbrush, a manual
toothbrush and the use of floss, or a powered toothbrush. Sub-
jects were professionally instructed in their regimen and given
a prophylaxis. Two weeks later, oral hygiene reinforcement
was provided, Gingival bleeding, plaque, staining, and gingi-
val abrasion were assessed during the preexperimental period
and at baseline, 10 weeks, and 6 and 9 months.

Results: There was a significant reduction in plaque and
gingivitis from the preexperimental period to baseline, At 10
weeks and 6 and @ months, the level of plaque was statistically
significantly lower with the powered toothbrush versus the
other two regimens (P <0.002). At 10 weeks and 6 months,
the level of bleeding in the powered toothbrush group was
statistically significantly lower versus manual brushing alene
(P=0.024).

Conclusions: The powered toothbrush maintained lower
plague levels for 9 months following the 3-week treatment
phase better than the manual toothbrush with or without
floss. The powered toothbrush showed significant benefits in
preventing gingival bleeding versus manual brushing alone,
All regimens were safe for oral tissues. J Periodontol 2008, 79:

1386-1394,

KEY WORDS
Dental floss; dental plaque; gingivitis; toothbrushing.

* Deportment of Pertodontalogy, Academic Center for Dentistry Amsterdam, Amstercdam
Tha Nethwrlands

1 Department of Preventive and Restorative Dentistry, Radboud Universky Mymegen

Medica Center, Njmagen, The Nethwdands.
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he presence of high levels of plagque

found in most people is largely

responsible for the widespread
prevalence of gingivitis, which is socially
and clinically undesirable, Loe et al.’
established the importance of plaque in
the etiology of gingival inflammation,
They also demonstrated that the rein-
statement of thorough tooth cleaning
after a period of no cleaning resulted in
the reestablishment of healthy gingivae.
Powered toothbrushes are now generally
regarded to be more efficacious than
manual toothbrushes in removing plaque
and maintaining or improving the gingi-
val condition.®* Experience has shown
that they are efficient and surprisingly
appealing to patients.” Because of these
reasons, they have a definite place in the
oral hygiene program.

Studies® 13 overthe past decade showed
that certain powered tocthbrushes (e.g.,
oscillating-rotating) are effective at
plaque removal and reducing the signs
of ginglval inflammation. They are capa-
ble of effectively reestablishing gingival
health after a period of experimentally in-
duced inflammation.'*-1®

Although it is generally recognized
that mechanical cleaning is potentially
useful in contrelling supragingival plaque,
the expectation that each individual will
maintain a good standard seems to be be-
yond most people’s capabilities. Few peo-
ple can sustain the dedication required to

doc 10.1902/jop 2008.070654



In Vitro Studies on the Effect of
Cleaning Methods on Different Implant

-
Surfaces
Michael Augthun, Joachim Tinschert, and Amja Huber

THE EFFECT OF SPECIFIC CLEANING PROCEDURES was examined on the surfaces of 3
implant types with different coatings and shapes (plasma sprayed [PS]: hydroxyapatite
coated [HA] implants; and smooth titanium surface screws) using a scanning electron
microscope. Each implant was treated for 60 seconds per instrument with one of 6
different hygiene measures: plastic curet. metal curet, diamond polishing device, ul-
trasonic scaler, air-powder-water spray with sodium hydrocarbonate solution, and
chlorhexidine 0.1% solution rinse. The air-powder-abrasive system, chlorhexidine
rinse, and curettage with a plastic instrument caused little or no surface damage in all
but the hydroxyapatite-costed fixtures, Therefore, these 3 methods were tested to de-
termine their cleaning efficacy in a second clinical study, which did not include the
HA-coated fixture. Two implants were placed on the facial aspects of both upper molar
regions using individual acrylic plates. Thus, 2 fixtures on ecach side were examined
in cach patient. The examination revealed that only the sodium hydrocarbonate spray
yielded a clean fixture without damage to the implant surface. In a third stage, which
imitated the clinical procedure of the second approach, the cell growth of mouse-
fibroblasts on implant surfaces was examined after cleaning the surface with plastic
scaler and the air-abrasive system, which represents the least damaging and most
effective methods. In contrast to the implant surfaces treated with plastic scalers,
mostly vital cells were found on implants sprayed with the air-abrasive system. J
Periodontol 1998;69:857-864.

Key Words: Curettage; scaling; chlorhexidine: air abrasion: cleansing agents; dental
implants; oral hygiene/instrumentation; oral hygiene/methods.

Although there has been great progress in treating pa-
tients with implants as an alternative to traditional, tooth
supported prostheses, maintaining healthy peri-implant
tissues remains a challenge. This is in contrast with the
abundance of literature on mantaining periodontal tis-
sues.' ' There is general agreement that plaque control
is essential in preventing peri-implant infections.** Due
to the nature of implants, hygiene procedures must be
modified from those used for teeth. So far, studies have
mainly concentrated on the impact of cleaning proce-
dures where the implant enters the oral cavity or the
abutment area, both of which are smooth and highly pol-
ished.’*

However, experience with deep peni-implant bone de-
fects is still limited.*"" This area concerns the treatment
of the peri-implant bone defect itself, as well an appro-

priate cleaning method for contaminated implant surfaces
in order to support implant re-osscointegration.

The first aim of this study was to examine common hy-
giene measures used in periodontal therapy with respect to
their damaging and cleaning effects on different implant sur-
faces. The second mim was 1o determine if growth of vital
cells on contaminated implant surfaces could be observed
after treatment with different hygiene methods,

MATERIALS AND METHODS

Preparation of Specimens and Instrumentation

At first the influence of cleaning procedures on the sur-
faces of different implant types was examined. Six plas-
ma-sprayed,’ 6 hydroxyapatite-coated cylinder implants,’
and 6 implants with smooth titanium surfaces’ were used.

*Department of Prosthodontics, Medical Facalty, University of Aachen,
Axchen, Germany.
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'IMZ., Friatec, Manoheim, Germany.
‘Brazemark, Nobel Biocare, Gieeborg, Sweden.
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Management of peri-implant
mucositis and peri-implantitis

ELENA FiGuero, FiLipro GRrAZIANI, IGNACIO SANZ, DAvID HERRERA &

MARIANO SANZ

The use of dental implants for supporting prosthetic
rehabilitations has shown highly satisfactory results
regarding restoration of the patient’s function and
esthetics, as well as in terms of long-term survival (2).
However, dental implants can lose supportive bone,
even in cases of successful osseointegration. The
main cause of this loss of crestal bone surrounding an
implant is local inflammation during the course of
peri-implant diseases. These diseases are defined as
inflammatory lesions of the surrounding peri-implant
tissues and include two different entities: peri-
implant mucositis and peri-implantitis (7). Peri-
implant mucositis is defined as an inflammatory
lesion limited to the surrounding mucosa of an
implant, whereas peri-implantitis is an inflammatory
lesion of the mucosa that affects the supporting bone
with loss of osseointegration (19).

Both peri-implant diseases are infectious in nature
and are caused by bacteria from dental biofilms (18).
A recent review concluded that the microbiota associ-
ated with peri-implant diseases is a mixed anaerobic
infection, with a composition similar to that of the
subgingival microbiota of chronic periodontitis,
although some cases of peri-implant disease may be
specifically associated with other bacterial species,
such as Peptostreptococcus spp. or Staphylococcus
spp. (22). Although bacterial pathogens represent the
initial step of the disease process, the ensuing local
inflammatory response and the misbalance in the
host-parasite interaction seem key in the pathogene-
sis of the tissue destruction defining these diseases.
Different risk indicators that may influence the path-
ogenesis in favor of tissue destruction include poor
oral hygiene, a history of periodontitis and cigarette
smoking. Less evidence has been demonstrated for
the role of diabetes and alcohol consumption (13).
The possible role of other factors, such as genetic
traits, the implant surface or the lack of keratinized
mucosa, are also under investigation (63).
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Different methods have been used to assess peri-
implant tissue health and to diagnose these disease
entities. These methods include peri-implant prob-
ing, analyses of peri-implant crevicular fluid or saliva,
evaluation of the peri-implant microbiota and radio-
graphic evaluation of the peri-implant bone levels.
The current consensus indicates that changes in
probing depth, and the presence of bleeding on prob-
ing and suppuration, must be evaluated to assess the
peri-implant tissues, whilst radiographs should be
used to confirm peri-implant bone loss (13, 57).

Peri-implant diseases are important disease entities
as a result of their high prevalence and the lack of a
standard mode of therapy (7, 35). Although the current
epidemiological data are limited, peri-implant mucosi-
tis has been reported to affect 80% of the subjects with
dental implants and 50% of the implants, whilst peri-
implantitis affects 28-56% of the subjects and 12-43%
of the implants. This reviews aims to describe the dif-
ferent approaches to treat peri-implant diseases and
to evaluate critically the evidence available to support
the different proposed therapies. With this purpose we
used a recently published systematic review from our
research group in which only controlled studies were
considered (11). In addition, relevant recently pub-
lished studies were included.

Case definitions for peri-implant
diseases

Table 1 depicts the different diagnostic criteria used
to define peri-implant mucositis. Although the defini-
tions are heterogeneous, all but one (28) of the
selected studies included bleeding on probing of the
peri-implant mucosa. Peri-implantitis definition also
varied across studies (see Table 2) but normally
included the presence of bleeding on probing, deep
probing depth (Fig. 1) and bone loss, although using
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Maintenance of implants: an in vitro study of
titanium mmplant surface modifications
subsequent to the application of different

prophylaxis procedures

Matarasso S, Quaremba G, Coraggio F. Vaia E, Cafiero C. Lang NP.
Maintenance of implants: an in vitro study of titanium implant surface
modifications subsequent to the application of different prophylaxis pro-
cedures.

Clin Oral Impl Res 1996: 7: 64-72. © Munksgaard, 1996

The aim of the present study was to evaluate surface alterations on ti-
tanium implant necks subsequent to different prophylaxis procedures.
Fifty ITI implants were utilized. Forty implants were treated with 10 dif-
ferent prophylaxis procedures (ultrasonic scaler, plastic tip ultrasonic
scaler, stainless steel curette, titanium curette, teflon curette, air powered
system, abrasive rubber cups, polishing rubber cup and brush), and 10
implants were left as untreated controls.

Surface alterations were studied on an area of Immx0.9mm and quan-
tified using optical microscopic, SEM and laser prophylometer analysis.
The use of the laser prophylometer provided an objective criterion for
evaluation, expressing implant neck surface alterations in numeric values
in terms of two roughness indexes, Ra and Rz.

The results showed that, in comparison with the controls (Ra=0.50; Rz=
3.98) the procedures investigated could be divided into 3 main groups:

1) Methods which altered the implant neck surface producing increased
roughness (Ra=0.68-2.08 ; Rz=4.68-11.92);

Rz=0.42-3.46);

3) Methods resulting in a smoothening of the implant neck surface
(Ra=0.36; Rz=2.15).

Group | included procedures that should be avoided. However, it ap-
peared safe to apply the procedures of groups 2 and 3.

To confirm these results. it will be necessary to evaluate the plaque- and
calculus-removing efficacy from titanium neck implant surfaces in vivo.

2) Methods which left the implant neck surface unaltered (Ra=0.44-0.57:

S. Matarasso', G. Quaremba?,
F. Coraggio’, E. Vaia',
C. Cafiero', N. P. Lang®

"University of Naples Federico Il, Faculty
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3University of Berne, School of Dental
Medicine, Berne Switzerland
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S. Matarasso, University of Naples
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Via S. Pansini 5, 80131 Napoli, Italy
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The role of bacteria in the ctiology of gengivitis
and periodon titis has been conclusively demon-
strated, and periodontal health can only exist as a
consequence of a perfect plaque control. The main
aim of maintenance therapy is therefore to ensure
perfect supragingival and subgingival plaque con-
trol. Conclusions derived from studies of peri-
odontal patients may also be applied in patients
with dental implants.
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Failing implants may frequently be linked to the
presence of infection of the surrounding tissues. In
fact the surrounding soft tissues may develop
plaque-related inflammation, resulting in mucositis
and peri-implantitis (Berglundh et al. 1992; Lindhe
et al. 1992; Lang et al. 1993; Schou et al. 1993).
From a microbiological point of view, successful
implant sites are colonized by few microbic species,
mostly Gram-positive, while unsuccessful implant



Mechanical non-surgical
treatment of peri-implantitis: a
double-blind randomized
longitudinal clinical study. I:
clinical results

Remvert S, Samuelsson E, Lindahl C, Persson GR. Mechanical non-surgical treatment of
peri-implansitis: a dowuble-blind randomized lomgirudinal clinical study. I@ Clinical results.
J Clin Periodontol 2009; 36: 6(4—-609. doi: 10,1111/, 1600-051X.2009.0142] x.

Abstract

Background: Peri-implantitis is a frequent finding in patients with dental implants.
The present study compared two non-surgical mechanical debridement methods of
peri-implantitis.

Material and Methods: Thirty-seven subjects (mean age 61.5: S.D £ 12.4), with one
implant each, demonstrating peri-implantitis were randomized, and those treated either
with titanium hand-instruments or with an ultrasonic device were enrolled. Data were
obtained before treatment, and at 1, 3, and 6 months, Parametric and non-parametric
statistics were used.

Results: Thirty-one subjects completed the study. The mean bone loss at implants in
both groups was 1.5mm (SD =+ 1.2mm). No group differences for plaque or gingival
indices were found at any time point. Baseline and 6-month mean probing pocket
depths (PPD) at implants were 5.1 and 4.9 mm (p = 0.30) in both groups. Plaque scores
at treated implants decreased from 73% to 53% (p<0.01). Bleeding scores also
decreased (p<0.01), with no group differences, No differences in the total bacterial
counts were found over time. Higher total bacterial counts were found immediately
after treatment (p<0.01) and at 1 week for ultrasonic-treated implants (p<0.05).
Conclusions: No group differences were found in the treatment outcomes. While
plaque and bleeding scores improved, no effects on PPD were identified.
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During the most recent decades, implant
dentistry has become an effective method
to re-establish aesthetics and chewing
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function following tooth loss. Although
in most cases dental implants, as a tooth
replacement device, have a good prog-
nosis, complications do occur. Biological
complications are referred 10 as peri-
implant mucositis or peri-implantitis
(Albrektsson & Isidor 1994). Peri-implant
infections have been associated with bio-
film development (Costerton et al. 1999,
Lamont & Jenkinson 2000). As a conse-
quence, the elimination of the biofilm
seems to be essential in the management
and control of peri-implant infections,
Therapies proposed for the management
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of peri-implant infections, however,
appear (o be largely based on the evi-
dence available from the treatment of
periodontitis, The screw-shaped designs
of dental implants, combined with var-
ious degrees of surface modifications
allowing for an enhanced osseointegra-
tion, may also enhance biofilm formation,
and thereby increase the risk for inflam-
mation, Most publications on treatment of
peri-implant lesions in humans report
individual cases treated by combined
procedures, aimed at reducing the bacter-
ial load within the peri-implant pocket

0 2009 John Wiley & Sons A/S
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Non-surgical treatment of
peri-implantitis using an air-
abrasive device or mechanical
debridementand local application
of chlorhexidine: a prospective,
randomized, controlled clinical
study

Sahm N, Becker J, Santel T, Schwarz F. Non-surgical treasment of peri-implantitis
using an air-abrasive device or mechamical debridement and local application of
chlorhexidine: a prospective, randomized, comrolled clinical srwdy, J Clin Periodonrol
2001; 38: 872-878. doi: 1011114, 1600-051X.20011.01762.x.

Abstract

Objectives: The aim of this prospective, parallel group designed. randomized
controlled clinical study was 1o evaluate the effectivensss of an air-abrasive device
(AAD) for non-surgical trestment of peri-implantits.

Materind and Methods: Thirty patients, each of whom displayed at least one implant
with initial to moderate peri-implantitis, were enrolled in an oral hygiene program
{OH1) and randomly instrumented using either (1) AAD (amino acid glycine powder)
or (2) mechanical debridement wsing carbon curets and antiseptic therapy with
chlorhexidine digloconate (MDA). Clinical parameters were measured at baseline, 3
and 6 momhs after treatment [¢.g. bleeding on probing (BOP), probing depth (PD),
clinical amachment level (CAL)]

Results: At 6 moaths, AAD group revealed sagnificantly higher (p < (.05; unpaired r-
test) changes in mean BOP scores when compared with MDA-treated sites

(435 + 27.7% versas 11.0 £ 15.7%). Both groups exhibited comparable PD
reductions {AAD: 0.6 £+ 0.6 mm versiws MDA: 0.5 = 0.6 mm) and CAL gains (AAD:
0.4 £ 0.7mm versus MDA: 0.5 £+ 0.8 mm) (p > 0.05; unpaired s-test, respectively)
Conclusions: Within its limitatzons, the present study has indicated that (1) both
treatment procedures resulted in comparable but limited CAL gains at 6 months, amd
(it) OHI+AAD was associated with significantly higher BOP reductions than
OHI+MDA.
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The consensus report of the 6th Eur-
opean Workshop on Perrodontology has
confirmed that peri-implant diseases are
infectious in nature (Lindbe & Meyle
2008). Peri-implant mucositis describes
an inflammatory lesion that resides in
the mucosa, while peri-implantitis also
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affects the supporting bone (Heitz-May-
ficld 2008). The key parameter for the
diagnosis of pen-implant mucositis 18
bleeding on gentle probing (BOP). In
contrast, peri-implatitis is character-
ized by crestal bone level changes in
conjunciion with BOP and pus loema.

< 2011 kibn Wiley & Scms A/S
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The Comparative Effect of Ultrasonic

Scalers on Titanium Surfaces: An In Vitro
Study

Shuichi Sato,*” Mamoru Kishida,* and Koichi lto*!

Background: Professional maintenance is as important for pa-
tients with dental implants as it is for patients with natural teeth. How-
ever, no proper maintenance instruments have been available for
implant patients. The purpose of this in vitro study was to compare
the effects of a new ultrasonic scaler (VR), a conventional ultrasonic
scaler (SP), and a plastic scaler (PS) on titanium surfaces.

Methods: To simulate subgingival conditions, the implant healing
abutments were connected to acrylic resin blocks with artificial gin-
giva using silicon impression material. The abutments were painted
with ink as an artificial form of debris, The ink was removed with the
VR, SP, or PS scaler for 60 seconds under standardized conditions,
and the removal rate was calculated. The roughness of the abutment
surface was measured with a profilometer and ocbserved by scanning
electron microscopy (SEM).

Results: The removal rate using the VR and SP scalers was higher
than that using the PS scaler. No significant differences in the sur-
face roughness or SEM observations were found among the VR,
SP, or PS scalers.

Conclusions: In this preliminary study, the new ultrasonic scaler
and conventional ultrasonic scaler were shown to be useful for re-
moving artificial debris and produced no significant damage to tita-
nium surfaces compared to plastic scalers. We concluded that new
and conventional ultrasonic scalers with a non-metal tip would be
suitable for implant maintenance, J Perfodoniol 2004 75:1269-1273,

KEY WORDS

Comparison studies; scaling/instrumentation: titanium;
ultrasonics/instrumentation.

* Department of Periodamology, Mhen University School of Dentistry, Tokyo, Japan.

* Division of Advanced Dereal Tresement. Demal Research Center, Nihon University School
af Dentistry,

* Nihon University Graduste Scheel of Demtistry, Tolyo, Japas
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ue accumulation and formation of
P:)]ckcts have been reported to occur
following placement of titanium im-
plants.’Z Therefore, to achieve a successful
outcome for titanium implants, it is neces.
sary to perform professional maintenance
and to ensure that home oral hygiene is ade-
quate, Furthermore, the peri-implant area
seems to be more susceptible than the
periodontium to bacteria,” indicating that
early plaque removal is essential in patients
with dental implants.*

The main problem in removing plaque
from implants relates to possibly damag-
ing the implant surface. In particular, con-
ventional sonic and ultrasonic scalers
cause considerable changes to implant
surfaces.”7 Thus, plastic curets, graphite
or nylon-type instruments, rubber polish-
ing cups, brushes with abrasive paste, or
air-powder abrasive systems have been
recommended.? 2 On the other hand,con-
ventional sonic and ultrasonic scalers are
considered to be rapid and efficient clean-
ing tools with potential to reach areas not
readily accessible by other instruments.

A recently developed ultrasonic scaler
generates ultrasonic vibration at a fre-
quency of 25 kHz that is converted to
horizontal vibration by a resonating ring.
As a result, the instrument tip moves only
parallel to the surface and thus causes
only minimal damage to the implant sur-
face. However, the value of ultrasonic
scalers in implant maintenance has not
been clarified. Some studies have shown
that non-metallic ultrasonic tips or modi-
fied ultrasonic tips may be useful for im-
plant maintenance,?! 21 but there is little
consensus as to which instruments are
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Treatment of Titanium Dental Implants
With Three Piezoelectric Ultrasonic
Scalers: An In Vivo Study

Hideyuki Kawashima,* Shuichi Sato,*' Mamoru Kishida,* Hiroaki Yagi,*
Kazuma Matsumoto,* and Koichi Ito*’

Background: Dental implants require regular maintenance.
Itis crucial that the instrument used for maintenance be able to
remove plaque and calculus from the implant surface effec-
tively and efficiently, while causing minimal damage to Its
circumference, Some ultrasonic scalers may be useful for
implant maintenance; however, no clinical study has exam-
ined this. This study evaluated the treatment of titanium im-
plants with three plezoelectric scalers in vivo.

Methods: Fourteen patients underwent implant treatment
in which plaque and calculus were removed from the abut-
ment surfaces with ultrasonic scalers. The abutments were
treated with scalers with carbon (VS; N =7), plastic (PS; N =
7), or metallic {(ES; N =7) tips. The abutment surface charac-
teristics were examined after instrumentation using scanning
electron microscopy. The amount of plaque remaining and
roughness were estimated using a modification of the remain-
ing plaque and calculus score and the medified roughness
score, respectively. In addition, the abutment surfaces were
Imaged with a laser profilometer and a laser scanning electron
microscope (SEM).,

Results: The remaining plaque and calculus scores did not
differ significantly among the VS, PS, and ES groups. VS and
PS produced a significantly smoother abutment surface than
ES. The laser SEM three-dimensional images also demon-
strated that VS and PS produced smooth abutment surfaces,
whereas ES resulted in damaged surfaces,

Conclusions: VS and PS produced clean, smooth abutment
surfaces. Piezoelectric scalers with non-metal tips are suitable
for use in dental implant maintenance, J Periodontol 2(07;78:
1689-1694.

KEY WORDS
Dental plaque; observation; titanium.

* Depanimen of Periodamology, Nihon University School of Dentistry, Tokyo, Japan.
t Divisian of Advanced Demal Treatmant, Dental Ressarch Corter, Nihon Unnemesty Scheol
of Dentistry.
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laque and calculus that accumu-
Plate on the surface of a dental

implant may damage the implant
and lead to pocket formation around the
implant.’? Therefore, regular professional
maintenance and preventative oral hy-
giene at home are crucial. Because
implant circumference may be affected
by the accumulation of periodontal
pathogenic bacteria,” early plaque re-
moval is essential for patients who have
undergone dental implant surgery.* Un-
fortunately, plaque removal may dam-
age the implant surface. Conventional
sonic and ultrasonic scalers cause con-
siderable changes to implant surfaces.”’
Therefore, the use of plastic curets,
graphite or nylon-type instruments, rub-
ber polishing cups, brushes with abrasive
paste, and air-powder abrasive systems
have been recommended.??” A new
ultrasonic scaler features a changed vi-
bration direction and a tip with a novel
composition and shape that seems to
reduce the damage caused to Implant
and root surfaces.?'?? Although ultra-
sonlc scalers are effective in rapld plaque
removal, they can damage implant sur-
faces.

The value of ultrasonic scalers in
implant maintenance remains unclear.
Previous reports suggested that non-
metallic ultrasonic tips or modified ul-
trasonic tips are effective in implant
maintenance: > however, there is no
consensus as to which instrument is the

dei: [0.1902)op. 2007 050496



Frank Schwarz
Daniel Rothamel
Anton Sculean
Thomas Georg
Werner Scherbaum
Jurgen Becker

Author's affiliations:

Feoeak Schwearz, Danied Rothamed, firgen Becker,
Dyportment of Oral Svrgery, Heinnch Home
Unaversity, Dossehdord, Genmany

Anron Sculean, Deparement of Periodosncdogy and
Coservitive Dentistry, Johannes Guienberg-

U y, Mainz, G

Thomes Geony, bresi of Madical K 3
Epoderminlogy amd Medical Informatics, Univeosity
of Saarland, Hombueg, Genmany

Wemer Scherboum, German Disbetes Research
Instivate, Heinrich Heae U ity, D bt
Genmany

Comespandence to:

v Frank Schwarz
Department of Oral Surgery
Heinrich Heine University
Westdeutsche Kicferklinik
Mocorenstr, 11

40225 Dossehdond,
Cermany

Tel.: | +)49 301 B1 18149
Fax |+ )49 200 1703542
el infoank-sclvwarz de

Dats:
Accepted 38 October 3003

™ chte th article:

Schrwarz F, Rochamel D, Scuben A, Geog T,

Scherbuuns W, Becker | Ethocts of an Er: YAG laser and

the Vortoe® ubsmonic system on the Mocomgutalality of
- ' | | .

n of huenan bl

adls
Chn Ol Iop!. Res 14, 300% T84-792

Copynghe + Elckwd]l Mankagund wcoy

784

Effects of an Er: YAG laser and the

Vector™ ultrasonic system on the
biocompatibility of titanium implants in
cultures of human osteoblast-like cells

Key words: cell adhesion, human osteoblast-like cells, lasers/therapeutic use, ultrasonic
devices/therapeutic use, titanium surfaces

Abstract: The aim of the present study was 1o investigate the effects of an Er: YAG laser
(ERL) and the Vector " ultrasonic system (VS) on the biocompatibility of titanium implants in
cultures of human osteoblast-like cells (SACS-2). One hundred and sixty-eight titanium discs
with four different surfaces (sand-blasted and acd-etched, titanium plasma-sprayed,
machine-polished, and hydroxyapatite-coated) were used to evaluate cell attachment. The
samples were equally and randomly assigned to the following groups: (1) an ERL at an
energy level of 100 mifpulse and 10 Hz using a special application tip, (2) the VS using carbon
fibre tips, or {3) untreated contrel (C), The discs were placed in culture plates, covered with a
solution of SAOS-2 cells, and incubated for 7 days. The speamens were then washed with
phosphate buffer to remove cells not attached to the surface, and the adherent cells were
stained with hematoxilin-eosin. Cells were counted using a reflected light microscope and
the cell density per mm® was calculated. Additionally, cell morphology and surface
alterations of the titanium discs after treatment were investigated using scanning electron
microscopy (SEM). AN titanium discs treated with ERL demonstrated nearly the same cell
density per mm” as the untreated € surfaces. There was a significant decrease in the number
of cells that attached to the implant surfaces treated with V5. The SEM examination showed
no visible differences between lased and C titanium surfaces. All surfaces treated with VS
showed conspicuous surface damage and debris of the used carbon fibres, The results of the
present study indicate that {I) ERL does not damage titanium surfaces and subsequently does
notinfluence the attachment rate of SADS-2 cells, and (i) VS, used with this type of carbon
fibre tip, does not seem to be suitable for the instrumentation of titanium surfaces.

Today, ol rchahilitation by means of
endosseus dental implants bas gained im-
poetance in clinical practice. Vanous surface
charactenistics  mmging  from  relatively
smooth machimed surfaces to mare rough-
ened surfaces (created by coatings, blasting
by various substances, acid trestments, or by
combenaticas of the treatments) are available
|Cochran 1999], Results from animal and 1
vitro experiments provide clear evidence that
rough implant surfsces have increased bone-
to-implant contact and reguire greater forces
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to beeak the bone-implant interface com.
parad to smooth surfaoes [Carlsson et al.
1988, Deporter et al. 1990

Although the clinical results during the
first decade are promising, about 10% of
the osseointegrated implants are Jost after
lasding [Adell et al. 1990], Several factors
have been implicated in the pathogenesis of
implant failures, One of them s related w
the presence of pathogens around the collar
of the dental implants [Mombells e al
1988; Becker et al. 1990; Alooforado et al.
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Bacterial Adhesion on Smooth
and Rough Titanium Surfaces After
Treatment With Different Instruments

Poliana Mendes Duarte,* André Figueiredo Reis,' Patricia Moreira de Freitas,?
and Claudia Ota-Tsuzuki*

Background: Newly formed biofilm after implant debride-
ment may challenge the long-term stabllity of peri-implant
therapy. This in vitro study aimed to assess the roughness
and adherence of Streptococcus sanguinis after treatment of
smooth and rough titanium surfaces with an erbium-doped:
yttrium, aluminum, and garnet (Er:YAG) laser, metal and
plastic curets, and an air-powder abrasive system.

Methods: Forty titanlum disks with smooth-machined sur-
faces and 40 with sand-blasted and acid-etched surfaces
were divided into the follewing treatment groups: ErYAG la-
ser; plastic curet; metal curet, and air-powder abrasive sys-
tem. The surface roughness (roughness average [Ra]) before
and after treatments was determined using a profilometer.
S. sanquinis (American Type Culture Collection 10556) was
grown on treated and untreated specimens, and the amounts
of retained bacteria on the surfaces were measured by the cul-
ture method. Rough and smooth surfaces with and without
a suspension of S. sanquinis were also analyzed using scan-
ning electron microscopy (SEM).

Results: For smooth surfaces, the roughest surfaces were
produced by metal curets (repeated-measures analysis of
variance [ANOVA] and Tukey test; P <0.05), The rough-
surface profile was not altered by any of the treatments
(repeated-measures ANOVA; P >0.05). Rough surfaces
treated with metal curets and air-powder abrasion showed
the lowest level of bacterial adhesion (two-way ANOVA
and Tukey test; P <0.05). SEM analysis revealed distinct
surface profiles produced by all devices.

Conclusions: Metal curets are not recommended for
smooth titanium surface debridement due to severe texture
alteration, Rough surfaces treated with a metal curet and the
air-powder abrasive system were less susceptible to bacte-
rial adhesion, probably due to texture modification and the
presence of abrasive deposits. J Periodontol 2009;80:
1824-1832.

KEY WORDS

Alr-powder abrasive system; Er:YAG laser; metal curets;
mucositis; peri-implantitis; plastic curets; SEM; scaling.
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itanium dental implants have been
I considered excellent alternatives
to conventional prostheses in the
oral rehabilitation of partially and totally
edentulous subjects. Therefore, various
types of implant surfaces, ranging from
smoocth machined to rough surfaces, are
currently present in human oral cavi-
ties.! Despite the efforts to improve
osseointegration by the modification of
implant surfaces, evidence has shown
that bacterial infection inducing muco-
sitis or peri-implantitis can jeopardize
the long-term success of some implant
rehabilitations.?* Both peri-implant dis-
eases are infectious disorders associ-
ated with pathogenic bacterial species
commonly observed in pericdontal
diseases.”* Therefore, similar to peri-
odontal treatment, the removal of bac-
terial biofilm and calculus deposits
around implants seems to be crucial in
the prevention and treatment of peri-
implant infections, 4¢
Varlous procedures and Instruments
have been proposed to reduce the number
of pathogenic specles and, consequently,
to improve or preserve periodontal health
around titanium implants.*~ Besides the
mechanical removal of biofilm by plastic
curets, air-powder abrasive systems,
and the application of chemical agents
and local antimicrobials, lasers have
been introduced as a potential alternative
in reducing pathogens on implant sur-
faces.*%% Among lasers used in dentistry,
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Short-term clinical and microbiological

evaluations of peri-implant diseases
before and after mechanical

anti-infective therapies

Key words: blofilm, DNA hybridization probes, mucositis, perl-implantitis, therapy

Abstract

Objectives: The aim of this study was to evaluate the dinical and microbiolegical effects of
mechanical anti-infective theraples for mucositis and perl-implantitis.

Material and methods: Subjects with at least one dental implant were assigned to healthy
{n =10), mucositis {n = 12) or peri-implantitis (n = 13) groups, implants with mucositis or
peri-implantitis were decontaminated by means of teflon curettes and abrasive sodium
carbonate air-powder, performed by an open flap for peri-implantitis and without surgery
for mucositis. Visible plaque (Pl), marginal bleeding (MB), bleeding on probing (BOP),
suppuration (SUP), probing depth (PD) and redative clinical attachment leved («CAL) were
assessed at baseline and at 3 months after therapées. At the same time points, submucosal
plague samples were collected from each implant and analyzed by Checkerboard DNA-DNA
hybridization for 40 bacterial species.

Results: All clinical parameters improved at 3 months post-therapy in mucositis and
periimplantitis groups (P<0.05). The mean reduction in rCAL (+ SD)was 1.4 + 1.2 mm
and 2.3 + 1.6 mm, and it was 1.3 + 1.2 mm and 3.1 = 1.7 mwn in PD (+ SD) for mucositis
and perlamplantitis, respactvely. Levels of Treponema denticala, Tanerella forsythla and
Parvimnonas micra, and of Fusobacterium nucleaturn ss nucleaturn, were significantly
reduced after perl-implantitis therapy and after mucositls therapy, respactively (P < 0.05). In
addition, counts of Parphyromons gingivalis, Treponema socranskii and the proportions of
red complax ware reduced In both groups at 3 months after treatments (P<0.05).
Condusion: Mechanical therapies alone were effactive in treating mucositis and peri-
implantits over a period of 3 months. The open debridement procedure showed clinical
and microbiological benefits on the treatment of peri-implantitis and could be safely used
as a standard control group for future studies,

For well over two decades, osseointegrated
titanium implants have become an impor-
tant alternative to conventional prostheses
in totally and partially edentulous patients
|Albeektsaom et al. 1986; Zath & Schmite
1990/, However, with the imcreasing de-
mand for dental implants, early and late
complications have also increased, Late
failures have been associated with micro-
blologaeal and for blomechanical challenges
that can repeesent serous threats to the
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lomgevity of the implant |Esposito ¢t al,
1998 Tonetti 1998 Berglundh et al. 2002).
Extensive evidence has shown that bacter-
ial infection plays the most important role
in the late failures of dental implants
[Esposito et al. 1098, Tometti 1908,
Berglundh et al. 2002). While mucositis
is a reversible inflammatory  reaction
confined to the soft tissues around ossecin-
tegrated implants, pen-implantits is a site-
specific infection that results in soft tissue
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Nonsurgical treatment of peri-implantitis using an air-abrasive
device or mechanical debridement and local application

of chlorhexidine. Twelve-month follow-up of a prospective,
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Abstract

Objectives The purpose of this prospective, parallel group-
designed, randomized controlled clinical study was the eval-
uation of the effectiveness of an air-abrasive device (AAD) for
nonsurgical treatment of peri-implantitis.

Material and methods Twenty five patients, showing at least
one implant with initial to moderate peri-implantitis,
underwent an oral hygiene programme and were randomly
treated using either (1) AAD (amino acid glycine powder) or
(2) mechanical debridement using carbon curettes and anti-
septic therapy with chlorhexidine digluconate (mechanical de-
bridement (MDA)). Clinical parameters were measured at
baseline and 12 months after treatment (e.g. bleeding on prob-
ing (BOP), probing depth (PD), clinical attachment level
(CAL)).

Results At 12 months, the AAD group revealed significantly
higher (p<0.05; unpaired ¢ test) decrease in mean BOP scores
when compared with MDA-treated sites (41.2+29.5 vs. 16.6
+33.4 %). Both groups exhibited comparable PD reductions
(AAD=0.5+0.9 mm vs, MDA=0.4+0.9 mm) and CAL gains
(AAD=0.6£1.3 mm vs. MDA=0.5+1.1 mm) (p>0.05;
Mann-Whitney test, respectively).

Conclusions Within its limitations, the present study has indi-
cated that both treatment procedures resulted in comparable
but limited CAL gains at 12 months. Furthermore, it could be
detected that AAD was associated with significantly higher
BOP decrease than MDA.

G. John (B4) - N. Sahm - J. Becker * F. Schwarz
Department of Oral Surgery, Heinrich Heine University,
Diisseldorf, Germany

e-mail: gordon.john@med.uni-duesseldorf.de

Published online: 22 January 2015

123

Clinical relevance The present results have indicated that
nonsurgical therapy of peri-implantitis using both AAD and
MDA resulted in comparable PD reductions and CAL gains
after 12 months of healing. The BOP reductions were signif-
icantly higher in the AAD in comparison to the MDA group.
So, AAD may be more effective for nonsurgical therapy of
peri-implantitis than MDA.

Keywords Peri-implantitis - Nonsurgical - Air-powder flow -
Air-abrasive device - Amino acid glycine powder -
Plastic curettes

Introduction

Peri-implant infections depict an increasing focus in dental
implantology [1]. The demographic change additionally en-
hances this issue [2]. A distinction is made between peri-
implant mucositis and peri-implantitis. Whereas peri-implant
mucositis is the term for reversible inflammation of the soft
tissue surrounding the implants 3], peri-implantitis character-
izes the nonreversible inflammation of the implant surround-
ing tissues and leads to a decrease of the bony basement of the
implants [4]. The prevalence of peri-implant mucositis is
about 80 % in the implant sites and in about 50 % in patients
[1], while peri-implantitis occurs in up to 56 % in the implant
sites and 43 % in patients [5]. Without any successful treat-
ment, peri-implantitis can lead to implant loss [6-8]. The main
factor for establishment of peri-implant infections is the for-
mation and maturation of bacterial biofilm [7]. Directly after
being inserted to the oral cavity, the implant surface is covered

@ Springer



Influence of Different Air-Abrasive Powders on Cell Viability at
Biologically Contaminated Titanium Dental Implants Surfaces
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Abstract:  Studies have indicated that aral biofilm formation at structured titanium surfaces
interferes with cell wdhesion and proliferation, and its removal by means of conventional
treatment procedures may not be sufficlent to render these surfaces blologleally acceptable,
Therefore, the uim of the study was to evaluate the inflaence of different air-abrasive powders
on cell viability at biologically contaminated titanium dental implant surfaces, Intraoral
splints were used to collect an in v biofilm on sandblasted and acid-etched titanium discs for
48 ho A single (1x) and repeated 12x) use of four different powders (amino acd glycine or
sodium bicarbonate particles: range of mean particle size (d, 45):20--75 pm) was applied at two
distances (1 and 2 mm) and angles (30 and 99 ) to the surfaces. Specimens (2x) were incubated
with SaOs-2 cells for 7 days, Reshdual biofiim (RB) areas (%), and surface alterations (SEM)
{Ix und 2x), as well as SaOs-2 cell vinbility, expressed us mitochoadrinl cell activity (MA)
{counts'second) (2x specimens), were assessed, Comparable mean RB areas were obseryved
within and between groups after both Ix (RB: 0.0% = 0.0% to 5.7% = £7%) and 2x (RB:
0.0% = 0.0%) treatments. All surface treatments did not lead 1o MA (2x) values comparable
to the steribe control group. However, sodium bicarbonate partiches resalted in significantly
higher MA (2x) values than amino acid glycine powders of different sizes. This was associated
with pranounced alterations of the surface morphelogy (2x). Within the limits of the present
study, it was concluded that SaOs-2 cell viahility at biologically contaminated titanium
surfaces was mainly influenced by the particle type of the powder, © X0 Wiley Periodicals, Inc.

¥ Biomed Mater Res Pant B: Appl Biomater BEB: 33-91, 2009

Keywords:  cell-material interactions: dental'endosteal implant; surface modification

INTRODUCTION

Previous studies have pointed to a cause- and effect-rela-
tionship between mcrobial plagque  colomization and the
pathogenesis of peri-implant infections.'” While peri-
implant mucositis  describes  reversible  inflammatory
reactions mn the mucoss adjacent 10 an dental implant, pen-
implantitis is defined as a series of inflammatory reactions
affecting the tissues around an  osseointegrated  dental
implant in function, resulung in a loss of the supporting al-
veolar bone.” Indeed, a multicenter study. including 159
patients and 558 dental implants, revealed that during the
secomd and third year as many as 2% of the remaning
implams failed, and failure occurred more frequently in
subjects with a high degree of plaque sccumulation.” Since
peri-implantitis was also classified as a disease process
associated  with  micro-organisms  known from  chronic
peniodontitis,™® it was assumed that the removil of bacte-
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rial plagque biofilms is also a prerequisite for treatment of
peri-implant infections. According 10 a cause-related con-
cept, several weatment procedures have been recommended
for the management of inflammatory processes affecting
the tissues around an osseointegrated demtal implant n
function. In particular. mechanical and ultrasonic debride-
ment, the adjunctive use of chemical agents {i.c., irrigation
with local disinfectants, local or systeme antibionic ther-
apy), or laser application have been reported to be clini-
cally effective in controlling disease  progression.””
However, the amount of documented bone regeneration and
re-osseointegration varied considerably. Most commonly,
the re-establishment of osseointegration has even been
questioned.”" Several factors have been discussed 1o
cxplain the lack of re-osscointegrution at fuiling dental
implants, First of all, removal of bological contamination
from structured implant surfaces s difficult to achseve.
since conventional treatment approaches, such as plastic
curetles and somc/ultrasonic scalers, have been proven o
be isuffictent for obtaining a complete removal and elimi-
nation of both plague biofilms and bacteria on roughencd
implant surfaces.' " Moreover, mechanical instrumenta-
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Evaluation of the safety and efficiency
of novel metallic ultrasonic scaler tip
on titanium surfaces

Key words: maintenance theragy, novel ultrasonic scaler tip, surface roughness implant
fallures

Abstract

Aim: To evaluate the safety and efficiency of novel uitrasonic scaler tips, conventional stainless.
steal lips, and plastic tips on ttanium surfaces

Material and mathods: Mechanical instrumentation was carried out using cormentional ultrasonic
stalers (EMS, Nyan, Switzerand) with novel metallic implant tip (BS), a plastic-headed tip (E5), &
plastic tip (PS] and & conventional stainless-steel tip (C5) on 10 polished commerdally pure titanium
disks (Grade |1} per group, Arithmetic mean roughness (7)) and maximum height roughness (f,} of
titanium samples were measured and dssipated power of the scaler tip in the tp-surface junction
was estimated to investigate the wcaling efficiency. The instrumented surface morphology of
samples was viewed with a scanning electron mecroscope (SEM) and surface profile of the sach
sample was myestigated usng contact mode with a commercial atomic force microscope (AFM).
Results: There were no significant differences in surface roughness (R, and 8,) among B, ES, and
PS5 group. Mawever, €S group showed significant higher surface roughness (R, and R). The
efficdency of €S tip s twice as much higher than that of BS tip, the efficency of 85 tip ts 20 times
higher than that of PS tip, and the effidency of 85 tip & 90 times higher than that of ES tip.
Conclusion: Nowel metallic copper alloy ultrasonsc scaler tips may menimaily influence the titanium
surface, simllar to plastic tip. Therefore, they can be a swtable Instrument for iImplant maintenance

theragry.

Lomg-term ¢linical stadies have revealed that
Jdental implants are 2 suceesful and predics-
able treatment option for both fully and
partially edentulous patients |Lindqguist et al
19961 Recently, it seems that clinical con-
cern has tumed to the causes of implant fal-
ures due to biomechanical or bactenal factors
(Mombell: 1997|. The pathogenic hacteria
around implantsupparted prostheses may
lesd to periimplantitis, an  inflammatory
lesson involving both soft and hard nssucs
around the bone.implant interface. This area
scems to be even more susceptible than the
pericdontium 1o bactena  |Ercsson et al.
1992), indicating that the maintenance thes-
apy Is indispensable after the inswallation of
implant-supported prostheses.

Instrumenss for cleaning dental implants
should be cfficient, bring minimal damage to
titanium surface, and have durability, Con-
ventional sonic and ultrasonic scalers with
metal tips have an advantage in that they
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can remove plaque and calenlus effectively
andd efficientdy, but induce considerable mod-
ifications to implant surfaces. A positive
correlation betweoen surface roughness and
the rate of supragingival and subgingival pla-
que deposition has been repoeted (Gildenhuys
& Stallard 1975; Shatagh 1986; Quirynen
et al, 1990, Therefore, the use of plastic
curettes, graphite or nylon-type instruments,
rubber palishing cups, brushes with abrasive
paste, and air-powder abrasive systems have
been  recommended  [Sato eral.  2004)
Although such wvanous mstruments have
been tested, there 15 still limtde consensus as
to which instrument & most appropriate for
wse on  implant  surfaces. Same  authaors
showed scalers with reflon-coated, plastic,
fiber, or carbon tips caused minimal damage
to implant surfaces (Ruhling <t al 1994;
Kawashima ¢t al. 2007, However, they gl not
consider mechanical properties of scaler tips,
such as fracture resistance or wear résistance,
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Titanium surface alterations following the
use of different mechanical instruments:
a systematic review

Koy words: Implant surface, machanical means, profilometry, SEM, surface alterations, systema-
U review

Abstract

Objectivic To systematically collect and evaluate existing evidence on the effects of different
mechanical instruments on the surface characternistics of smoath and rough titanium surfaces,
Materisls and methods: PubMed-MEDLINE, Cochrane-CENTRAL and EMBASE databases were
searched up 1o December 2010 10 identify appropriste studies, The eligible studies were controlled
studies investigating titanium surface alteratiors following treatment with different mechanical
instruments,

Resufts: In total, 3275 unique papers were identified. A screening of the titles and abstracts resulted in
34 publications that met all of the eligibility criteria. Surface roughness was evaluated using scanning
electron mikroscopy in most studies and using a profilometer in only 10 studies. The rough surfaces
evaluated were titanium plasma sprayed and sardblasted and acid-etched surfaces only. Nor-metal
Instruments were found to cause menimal or no damage to both smooth and rough titanium surfaces.
Metal instruments were found to cause major damage to smooth surfaces. Burs seemed to be the
instruments of cholce, if smoothening of a rough surface was required.

Conclusion: Non.metal instruments and rubber cups seem to be the instruments of cholce far the
treatment of smooth surfaces. Similarky, for rough imalant surfaces, noa-metal instruments and air
abrasives aro the instruments of chosce, If surface integrity needs to be maintained. Motal instrumsents
and burs are recommended only in cases requiring the smoathaning of the surface roughness The

clinical impact of 1hese findings requires clarification.

The inflammatoey lessoms that develop i the
tissues around implants are collectively revog-
nized a5 peri-implant discases.  Pen-implant
discases melude two entities: peri-implant mu-
cositis and peri-implantitis (Zstzmann & Ber
glundh 1008]. According to the consensus
repart of the fth European Woekshop oo Perios
doatalogy, peri-implant mucositis is defined as
an inflammatory reacton in the mucosa sur.
nunding a functoning implant whale pesi-im.
plantitis describes an inflammarary peocess thae
affects the soft tssues around an asseaintegrated
mplant In funcuon and resules i the loss of
supporting booe |Lindhe & Meyle x0os).
Pent-implant descase is the reselt of an imbal-
ance berween the hacterial load and host defense
[Tonetth & Schimid reoy!, Perl-implant discises
have been associatad with predominsatly Gram-
negative anacrobic flam [Mombelli & Lang
1908) Bacterial ookomization oo oral implant
surfoces starts immediately after contact with
the aral environment and occurs rapidly |Fiirse
et al, 2007). Within wecks after the placement of
mmplants in the ocal cavity, a sub-gingival flom

associatdd with paiodontitis is established [van
Winkelhoff et al. 2000; Quirvnen et al. 2006)
This calonization seems to be influenced by the
surface roughness, surface-free enagy amxd che-
mical composition |Cuirynen et al 1993; Ri-
monding et al. 1997). A surface roughness value
|RJof = 0.2 pm has been suggested as a thresh.
old mughness value below which no further
significant changes in the total amount of adher-
ing bacteria can be observed due to the larger size
of mest hactenia (Quirynen et al. 1993, Bollen e
al. 1996|. Becase of thedr physical charsctenstcs
|Le., screw-shaped design wogether with the var-
loes degrees of surface modifications), implams
and implant components seem e accumubate
maore plaque than natursl weeth (Quirynen et al
1991 Quarynen & Ballen 1995), Currently, var-
o types of implant surfaces, ranging from
smooth machinad to rough surfaces, are used in
differene implant comypeoments |Esposito et al
2007], [t bas been neported that even on relatively
smooth implant surfaces (¢, abutments), pla-
que accumulates faster when compared  with
natural tecth, with up to 25 times more bacteria

1
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Aim; To compare the effectiveness of twa anti-infective peotocols for the treatment of peri-implant
mucasitis,

Materials and methods: Twenty-nine patients with one implant diagrosed with peri-implant
mucositis (bleeding on probing [BOP] with no loss of supporting bone) were randomly assigned to &
control or test group. Following an nent of baseline par s [probing depth, BOP,
suppuration, presence of plaque), all patients received nor-surgical mechanical debridement at the
implant sites and were instructed to brush around the implant twice daily using a gel prowvded for &
penod of 4 weeks. The test group (15 patients) received a chlorhexidine ged (0.5%), and the control
group (14 patients) received a placebo gel. The study was performed double blind. After 4 weeks,
patients were instructed to discontinue using the ge! and to continue with routine oral hygiene at the
implant sites. Baseline p ters were repeated at 1 and 3 months,

Resufts: At 1 month, there was a statistically significant reduction in the mean number of sites with
BOP and mean probing depth measurements at implants In both groups. There were also some
statistically significant changes in these parameters from 1 1o 3 monthe. However, there were no
statistically significant differences between test and control groups. One month following treatment,
76% of implants had a reduction in BOP. Complete resolution of BOP at 3 months was achioved in 38%
of the reated implants. The présance of a submucasal restaration margin resulted in significantly
lower reductians in probing dapth following tréeatment,

Conclusions: Non-surgical debridement and cral hygiene were effective in reducing peri-implant
mucositis, but did not always result in complete resolution of inflammation. Adjunclive chlarhexidine
gel application did not enhance the results compared with mechanical cleansing alone. Implants with
supramucosal restoration marging showed greater therapeutic improvement compared with those
with submucosal restoration margins

Biological complicatkms sfacting the supparting
tissaes ot dental implants inclode  peri-implant
muxcositis and peri-imphingitis, Pen-mmplant mu-
cositis = defined as intlammation of the pen-
mmplant soft tesues without Joss of supporting
booe and has been reported to ocour in up to ot
of patients with mmplants |Zitzmann & Reglundh
2008, most froquenely in smokers (S. Rinke, S.
Ohl, D. Zsehalz, K. Lange, P. Eickholz, unpub.
lished datal. A clinical chagnosis of pen.smplant
mucositis is made when there is bleeding following
peobing of the peri-fmplane sulcus, in the dbsence of
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radiographec bome ks, In contrast, whin there is
bone boss around an smpdant in addtion o hleodmg
on probing (BOP|, the dsagncsis & pen-implantitis
|Zatzmann & Baghundh 20081

The peni-implant soft tisses are similar in
ooemposition to their gngval counterpars aound
teeth and respond in 2 similar way o biodilm
formanon, with an mtlammatory cell infiltrace
[Berglumndth e al. rg91). Experimental stades in
humans have demoostrated that a 3-week penod of
plague accumulation has a similar caase-and.-offect
relatiooship a2 teesh (gingivitss) and  implaats
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The Effect of an Antiseptic Mouthrinse
on Implant Maintenance: Plaque and

Peri-Implant Gingival Tissues’
S.G. Ciancio, F. Lauciello, O. Shibly, M. Vitello, and M. Mather

THE PURPOSE OF THIS CONTROLLED DOUBLE-BLIND, parallel, randomized clinical study
was to determine the effect of antiseptic mouthrinse on parameters important to dental
implant maintenance. Plaque, peri-implant gingivitis, gingival bleeding, probing depth,
and attachment level were assessed over a 3-month test period. Twenty healthy adult
patients each of whom had at least two dental implants, a modified gingival index
> L.5, and a modified Quigley-Hein plaque index score > 1.7 were enrolled into the
study. After a thorough oral prophylaxis, patients were randomly assigned to either
the antiseptic mouthrinse or a 5% hydroalcohol placebo mouthrinse group and in-
structed to rinse twice daily for 30 seconds with 20 ml of their assigned mouthrinse
as an adjunct 1o their usual oral hygiene procedures. The baseline examination included
plaque index, gingival index, bleeding index, probing depth measurement, and attach-
ment level measurements, The plaque and gingival indices were rescored at 1, 2, and
3 months. Probing depths, attachment levels, and bleeding index were determined
again at 3 months only. At the end of 3 months, the antiseptic mouthrinse group had
statistically significant reductions in plaque index, gingival index, and bleeding index
compared to the placebo group. There were no significant differences between groups
in probing depth or attachment level. The results of this clinical study indicate that
twice daily use of an antiseptic mouthrinse may provide benefits in the maintenance
of dental implants, J Periodontol 1995;66:962-965,

Key Words: Dental implants; gingival diseases/prevention and control; mouthrinses/
therapeutic use, dental plague index; bleeding index; gingival index: controlled clinical
study.

The use of dental implants to replace missing teeth has
become an important part of dental practice. It has been
estimated that approximately 642,000 implants are placed
in the United Staes annually.' Although technigues and
materials have been developed which are capable of a
high degree of clinical success, the ultimate long-term
success of implants is dependent upon the efforts of both
the patient and dentist in maintaining the health of the
peri-implant tissues.

Listerine’ is an oral antiseptic mouthrinse which in
long-term clinical studies has produced plaque reductions
between 14% and 34% and gingivitis reductions between
22% and 36%.°° The product has been accepted by the
Council on Scientific Affairs of the American Dental As-
sociation as an effective anti-plague and anti-gingivitis

*Department of Pericdontology, School of Destal Madicine, Stste Usi-
versity of New York, Buffalo, NY.
'Listerine, Warner-Lambert Co., Moeris Plains, NJ,
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chemotherapeutic agent when used adjunctively in oral
hygene regimens.*

The purpose of this controlled clinical study was to
determine the effect of this antiseptic mouthrinse on
plague at the gingival/implant interface and on the health
of the peri-implant tissues, when used as an adjunct to
usual mechanical oral hygiene procedures.

MATERIALS AND METHODS

Subject Inclusion/Exclusion Criteria

Twenty adult male and female subjects between the ages
of 35 10 65 who met the following inclusionfexclusion
criteria and who had signed informed consent forms par-
ucipated n this 3-moath clinical study: good general
health; at least two contralateral permucosal endosteal
ool form dental implants (osseointegrated utanium im-
plants) and appropriate prosthodontic restorations suc-
cessfully placed; availability for the 3-month study peri-
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Eficacia de las alternativas de tratamiento para
la mucositis periimplantaria
Efficacy of treatment options for periimplant mucositis

ARDILA MEDINA CM#* Ardila Medina CM. Guzman Zuluaga [C. Eficacia de las alternativas

GUZMAN ZULUAGA IC*+* de tratamiento para la axitis periimplantaria. Av Periodon
Implantol. 2014; 26, 3: [41-146.

RESUMEN

Numerogos estudios han demostrado que la infeccién bacteriana juega un papel muy importante
en el fracaso de los implantes dentales. Un desequilibrio huésped parasito en la interfase implante
tejidos blandos inducen una prolongada reaccidn inflamatoria que ocasiona dafio en los tejidos
periimplantarios afectando la estabilidad del implante. Durante los primeros estados de inflama-
cién occurre un considerable dafio tisular que exige la intervencion del clinico con el fin de evitar
lesiones irreversibles. Como en las enfermedades periodontales, se han propuesto varios tipos
de terapias para reducir ¢l nimero de especies patogénicas y mejorar asi los parametros clini-
cos de la mucositis periimplantar (MPI). De esta manera, la terapia bésica para el tratamiento de
la MPI comprende raspado mecanico, enjuagues con antisépticos, aplicacién de sustancias qui-
mioterapéuticas, aplicacién local de antibiéticos, o la combinacién de estas alternativas. Con la
poca evidencia disponible, parece que la terapia mecanica es efectiva en el tratamiento de la
MPI.

PALABRAS CLAVE: Inflamacién, mucesitis periimplantaria, implantes, terapia.

SUMMARY

Numerous studies have shown that bacterial infection plays the most lrmportant role in the late failures
of dental implants. A host parasite imbalance, at the soft tissue-implant interface, inducing a prolonged
inflammatory reaction, will result in periimplant tissue breakdown and possible implant failure.
During the early stages of inflammation, tissue damage occurs that requires considerable intervention
by the clinician to avoid irreversible damage. As in periodontal diseases, various therapies have
been proposed to reduce the number of pathogenic species and improve the clinical parameters of
peri-implant mucositis. In this way, the basic therapy for the treatment of MPI includes mechanical
treatment, ringsing with antiseptics, application of chemotherapeutic substances, local application
of antibiotics, or the combination of the above. With little evidence available, it appears that
mechanical therapy alone is effective in the treatment of MPL.

KEY WORDS: Inflammation, periimplant mucositis, implants, therapy.
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Comparison of two full-mouth
approaches in the treatment of
peri-implant mucositis: a pilot study

Key words: bacterial Infection, chlorhexidine, dental implants, disinfection, full mouth,
mechanical debridement, peri-implantitis, peri-implant mucositis, real-time PCR

Abstract

Objectives: The aim of the present study was 10 test the hypothesis that an additional full-
mouth disinfection results in a greater clinical and microbiological impravement compared
with sole mechanical debridement within one session in patients with peri-implant
mucositis and treated chroni penadontitis.

Material and methods: The study included 13 partially edentulous patients (mean age 51.5
years) with treated chronic periodontitis and 36 dental Implants with mucosits (bleeding
on probing andlor & gingival index =1 at least at one site at baseline, absence of peri-
Implant bone loss during the last 2 years before baseline). After randomized assignment to
a test and a control group, patients received a one-stage full-mouth scaling with or without
chlorhexidine. Chinical and microbiological examinatian was performed at baseline, after 1,
2, 4 and 8 months. Additional microbial samples were taken 24 h after treatment.
Micrebiological analysis was performed by real-time polymerase chaln reaction

Results: 8oth treatment modalities resulted in significant reductions of probing depth at
implant sites after 8 months, with no significant group differences. The bacteria at implants
and teeth could be reduced in every group 24 h after treatment; however, this reduction
was not significant after 8 months

Condusions: Both treatment madalities led to an improvement of the clinical parameters
and a temporary reduction of the microflora at implants with mucositis, but without
significant inter-group differences after 8 months

Despite numeroas studies that have proved
the long-term suceess of dental fmplants,
there are hints of implant losses due o
biological, iatrogenic, mechanical and
tunctional comphications (Esposito et al.
19933, 1998h; Menged et al. 2007a). There-
fore, the risk factors amd complications
associated with implant lass are a primary
topic of interess [Chuang ¢t al. 2003,
McDermott et al. 2003).

Regarding hiological complications, sev-
eral animal stixlies have indicated that
plaque accumulation scems 1o be an im-
portant factor in the development of pen-
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implant disease (Berglundh et al. 1992;
Schou et al. 1993). Plaque accumulation
causes mucositis, which, according to the
Consensus Statement of the 6th European
Workshop of Penodontology, is defined as
inflammation of the peri-implant soft tis-
sue without any booe loss |Lidhe &
Meyle 2008). Untreated mucositis can
lead to pen-implantitis, an inflammatoey
peocess affecting the soft and hard tissues
surrounding & densal implant in function
resulting in loss of supporting bore, As
with peniodonutis the bactensl biofilm
plays 2 major mole in the etiology of

© 1010 Joha Wiky & Soas A)S
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Effect of six different peri-implantitis
disinfection methods on in vivo human

oral biofilm

Key words: antimicrobial agent, implant surface, oral bacteria, peri-implantitis

Abstract

Objective: The aim of this human in wvo pilot study was to evaluate the efficacy of six
antimicrobial agents on the surface decontamination of an oral biofilm attached to
titanium implants.

Design: For in vivo biofilm formation, we fixed titanium spedmens to individual removable
acrylic upper jaw splints (14 specimens in every splint), which were worn by four volunteers
overnight for 12 h. The specimens were then trested with different antimicrobial agents for
1 min {Sodium hypochlorite, Hydrogen peroxide 3%, Chlorhexidingluconate 0.2%, Plax,

Listerine, citric acid 40%). Afterwards, we quantified the total bacterial load and the
viability of adhering bacteria by live or dead cell labelling In combination with fluorescence

microscopy.

Results: The total bactarial load on the titanium surfaces was significantly higher after
incubation in the control solution phosphate-buffered saline (PES) than after disinfection in
sodium hypochiorite, hydrogen peroxide, chiorhexidine, Plax, Listerine, and citric acid,
Furthermore, a significantly lower ratio between dead and total adhering bacteria
(bactericidal effect) was found after incubation in control PBS, Plax mouth rinse, and citric
ackd than after incubation in sodium hypochlarite, hydrogen peroxide, chlorhexidine, and

Listerine,

Condusions: All tested antiseptics seem to be able to reduce the total amount of
microorganisms accumulating on titanium surfaces. Furthermare, sodium hypochiorite,
hydrogen percxide, chlorhexidine, and Uisterine showed a significant bactericidal effect

against adhering bacteria,

Nowadays, dental implants are ane of the
maost frequently used trestment ogticns in
the replacement of missing teeth. Because
of the increasing use of dental implants,
dentists have to overcome implant fzilures
mare often, which may be furthered by loss
of tissue resulting from Jocal hactenal in-
fections  |peri-implantitis) [Roos Jansaker
et 2. 2003, Socransky & Haffae 2005,
Pier-Francesco ¢t al. 2006; Lindbe &
Meyle 2008; Renvent et al. 2c08), The
oral microtlora seems to be a defining
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factor for the success or the failure of a
dental implant. As soon as an implamt
surface is exposed to the oml cavity, it
becormes immwediately covered by a protein
layer - the salivary pellicle - and is colo-
nized by oral microorgainisms, forming a
microbial beofilm (Mombelli 2002, First
et al. 2007; Elter et al. 2008; Kotsovilis
et al, 2008, Salvi &t al. 2008), Specific
beofilms va dental mmplant surdfaces are
considerad o play a key mle in the patho-
penesis of peri-implantitis |Scarano et al.

3010 Jube Wiky & Sons AJS
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The effect of chemotherapeutic agents on
titanium-adherent biofilms

Abstract

Objective: Ta assess the effectiveness of different chamatharapeutic agents on biofilm<entaminated
titanium surfaces.

Matarial and methods: This study used & recently described biofilm model, In experimant 1,
Streprococous mutans Biofilms grown on titaniuen discs were treated with (1) EDTA, (2) <itric acid (CA),
(3) cetylpyridivm chiorice, {4} Ardox-X, (5] hydrogen peroxide (H0,), {6} chlorhexidine (CHX) and {7)
water, In experiment 2, polymicrobial biofilms were treated with (1) CA, (2) Ardox-X, (3} H 05, (4)
Ardox-X followed by CA, (5) H;0; follawed by CA, (6) CHX and (7) water, Aliquots of the suspended
biofilms were plated and incubated anaercbically to enable counts of the total remaning visble
bacteris, which were expressed as CFUs, Following incubation, the amount of protein remaining in the
treated 5. mutans biofilms was quantified 1o assess the removal potency of each treatment agent.
Results: M;0,, Ardox-X and CA killed significantly more S mutans compared with the other
treatments, M;0; and CA removed significantly more protein than water. CA and the combination
treatments were significantly more effective against the polymicrobeal biofilms than CHX, H,0; and
Ardox-X. The difference in the killing efficacy between CA alone and the combination treatments was
not statistically significant.

Conclusion: Amang the chemicals tested, CA demonstrated the greatest decontamination capacity
with respect to both the killing and the removal of beofilm cells. This combination of effects is clinscally

desrable because it promotes blocompatibility and healing around a previowsly contamunated
implant surface. These resuits should, however, be validated in in wWyvo studies.

In the last tour decades, the development of
osscodntegrated ttanium implants has led two
great changes in the field of restorative dentisery.
Consequently, the use of dental tmplants repre-
sents oo of the most rapidly expanding areas of
dentistry.

Pen-bmplant tissaes, simibar o peridoneal
tissues, are suscepuhle w Pacterial Infection.
Bactenal calonization of Implant surfsces occurs
vapidly |van Winketholf 1 al. 2000, Quirynen et
al. 2006; First ¢t al, 2007, Jn vivo stuxdics have
provided evidence that esdy colopization pat-
tems Bffer besween implant and tooth surfaces
[Fiirse ¢t al 3c07). Nevertheless, it has been
shown that the levels of cobonizstion by various
bactenal specses in the teeth and implant abut-
ments become egquivalent & mooths after abut-
ment connection (Leooharde et al. 1991).

Plaque accumulation can indluce mflammatocy
changes in the soft tissues surrounding omal im-
plants (peri-implant mucositis), which may kead
to the progressive destruction of the supporting
booe |penamplantits) and, ultmatedy, to im.
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plane faikure (Esposito et al. 20061 The mflam.
matoey reaction of the penimplant muccsa o
carly plaque formation is compurable to the reac.
von of the gngiva in both quantitanve and
qualimative aspects |Berglundh e al. 19a). In
the presence of extended plague accumulation,
the peri-implant muccss scems to he kss capable
than the ginglva of encagsulating the plaque-
redarad lesion, As a result, tssue destnaction Is
maote pronounced  asound  implants  |Enicsson
et al, 1992, Lindhe ¢t al. 1992). Pen-implantitis
has been foand o affect anywhere from 12%
|Franssom ot al, 2005] to 43% (Roos-Jansaker et
al. 20048 of dental implants, Peri-mucositis of-
fects approximately s0% of implants (Zitzmann
& Benglundh 2008)

The main differences in the microbaal peofiles
of discased compared with healthy implants
are the higher Jevels of some known peno-
dontal pathogens ard the lower propanions of
host-compatible boactena |Shibli et al. 2008, To
impeove ar preserve pencxkmeal health around
titanium implants, a reduction of the number of
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Effect of glycine powder air-polishing
as an adjunct in the treatment of
peri-implant mucositis: a pilot clinical
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Abstract

Background: Glycine powsder air-polishing (GPAP) has the potential to effectively erase biofirs
and may mprove the treatment efficacy of peri-implant mucotis. This pllot dinical thal evaluated
the effect of GPAP 2 an adpunct in treating pen-implant mucosite
Materials and methods: Twenty-four subjects having at feast one implant with periavglant
mucositis wers randomly smsigned to test (12 wabjects with 17 implants) and contral (12 subjects
with 16 iImplants) groups. Following baeline asessment, all subjects recewed oral ygiene
instruction and non-surgical debridemant. In the test group, the stes with probing dopth (PD)

=4 mm were additionlly treated by GPAP for § e, Clinical parameters were messured ot

T'week, 1-month, and 2month recall visits.

Results: At the 3-manth visil, the mean redudtions @ PD a1 site vl were 0,93 -+ 093 mm and
097 &+ 0,95 mm In the test and control groups, respectively (P < 0.05), and no sgreficont difference
oxisted Detwaeen TWwo groups. Mean bleeding score was also significantly reduced in both groups
after the imervention. No complications or diicomfort were reported during the study,
Conchustons: This pllot clinical trial suggests that non-surgcal mechanical debriderment may
effoctively contral peri-imelant mucosits, and adjunctive GPAP treateamnt seems 10 have & lmited
beneficial effect a2 compared with mechanical debridement slone. Mowever, further clinical trisly
with 2 large sample size are needed to confam this prefiminary observation

The cause-citect relatianship between pligoe
and gingavitis was demomsarated dusing the
1960s In the expenmental gingivitis scudy
Lo et al, 1965) Tharty yeass Later, @ similar
study found that 3 weeks of accumulated
plag I implants could also Jad w0
penamplant  mucositis  (Pontoriero et al
1994, Hastological ssudies oo soft nssue have
shawn that inflansmatory infilrations in the
mucosa around mmplants and the gingiva
around natural teeth share many fesmres
|Berglusdh et al 1992, Ericaon ctal. 1992,
Trew et al. 2006, Howewver, if plague 15 pres-
ent for 4 longer tme such a5 3 moaths, the
intlammatoey infiltration in the pen-implant
mucosa would be almost three tumes greater
than in the dentogingaval unit (Ericssoa et al
1992; Hatz=-Maytield & Lang 20104 Studies
on antmal models have also shbawn bone Joss
induced by plague, which are accumulated
by ligature |Hurzeler ot al. 1995; Mannello
et al. 1995, Persson et al. 1996, Isidar 1997,

© 1013 Joha Wiley & Soms AJS. Publisduod by Blackwell Puldadissg Led

Due to lack of long-term investigation, the
rebatiomshap between pen-implant mucositis
and pertamplantitis remains obscure. How
ever, AcondEng 1 SOME CXPerts, peri-mucositis,
whach appears 1o be a sign of host response
to hacrertal burden, might be the precursar
for  pen-implantitis  |Heitz-Mayfield et al,
2011; Lang et al 2011}, Therclore, carly duag
nosds and intervention are of grear clinkeal
importance m management of peri-implant
infections. Nevertheless, few clinscal studies
have examinod the peocedure dor ereating
pen-implant  mucositis  (Hettz Mayfield &
Lang 2004, Remwert er al. 2008 Maximo et al.
2009; Thooe-Muhling ¢t al 2010, Heitz-
Mayfickd ex al. 2011}, Although cinical umprove
ment can be gainad through  mechanical
debmdement, there 33 sull guite a high pro-
porton of sites with deep pocker and bleed
ing tendencies on peobing [Ciancio et al
1995; Strooker ot al. 1998; Porras et al. 2002
Lindhe & Meyle 2008, Thane-Muhling et al.
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The Effect of Subgingival Ozone and/or Hydrogen Peroxide

on the Development of Peri-implant Mucositis:
A Double-Blind Randomized Controlled Trial

Daniel F. McKenna, BDS, MPhill /Al Borzabadi-Farahani, DDS, MScD?/
Edward Lynch, BDentSci, MA, PhD?

Purpose: This doutde-bling randomized controded Inal assessed the effect of subgingival czone (0, gaseous
o2ane, HealGzone MK U, Kava) andar hydrogen pevaxide (H,04) on the develapment of pan-mpfant mucositis.
Materials and Methods: Twenty sutyects (mean age, 80 + 7.7 years) with 80 implants @ implants each) were
recruited. First, 8 2-4waek pretrisd phase took place o achieve haafthy gingiva. Sutsaquently, pertial gum shialds
were canstructed for the expenmental area (around the 4 implants) subilects were asked to refrain from brushing
in that area by wearning the gum shield. The fallowing tréstments were randomiy applied (for 60 seconds) o
implant sktes on days O, 7, and 14: (1) ak (0, and saWne (0.9% NaCl) (control group), 12} O, and H,0, (3%)
(3} O; and safine, and (4) O; and H,0.. Plagque, gingival, and bieeding indices were racorded on days 0, 7, 14, and
21. Resufts: Significant differences ware sean among the treatments (P < .01) In plegue (F = 16,68, monfed
gingval (F = 7.86), and bleeding (F = 18.42) indices. 0, + saline and O, + H;0, produced aptimum ginghal health
scores and weve equally effecthe and the most effecthe n controling bieading (mean scare = 0.05), whike
0, + sa\ne was the least effective (mean score = 0L56), Conclusion: Jrone showed great podential far managemeant

of peri-implant mucosilis. InT J ORaL MaxiLiomc InPoanrs 2013,28:1483-1489. doc 10.11607/jomi. 3168

Key words: dental implants, hydrogen peroxide, azone, peri-implant mucositis

egardiess of gingival health and subgingival mi-

crobiology, the inflammatory cytokines produced
within peri-implant tissues may be different from those
of the natural gingiva.' Further, not all implants remain
healthy; for various reasons, some develop inflamma-
tion of the gingiva, which Is known as peri-implant mu-
cositis, The prevalence of this condition is about 80%
in subjects and about 50% around implant sites®? and
poses a management problem for dental profession-
als, Without proper home maintenance or a dentist’s
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intervention, peri-implant mucositis may progress to
an inflamed gingiva with associated bone loss around
the implant, ie, peri-implantitis, which is seen in 28%
to 56% of subjects® % and in 12% to 43% of implant
sites.* This can affect the treatment outcome and,
ultimately, lead to fallure of the implant. The increasing
popularity of implant treatment makes the reduction
of peri-implant mucositis important.

A decrease in the prevalence and burden of peri-
implant mucositis requires the application of effec-
tive interventions. Ozone (O,), a powerful antimicro-
bial and oxidizing agent, has been shown to be safe
and effective in managing carles lesions in teeth,>'?
whereas hydrogen peroxide (H,0,) is effective for the
whitening of teeth.!" The use of O, and/er H,0, to re-
duce plaque, swelling, and bleeding around previously
clinically healthy gingiva surrounding implants has not
been investigated in a randomized clinical trial. The
present randomized clinical trial therefore used clini-
cal indices {Plague Index [PI],'? Bleeding Index [BIL™
and modified Gingival Index [mGI]'*) to quantify the
experimentally induced peri-implant mucositis around
implants and evaluate the effectiveness of gaseous O,
and/or H,0, for reduction of peri-implant mucositis.
The null hypothesis was as follows: The subginglival ap-
plication of O, or air with either saline or H,0, does not
reduce the development of experimental perl-implant
mucositis, as quantified by PY, B, and mGl scores,
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Clinical efficacy of antibiotics in the treatment of
peri-implantitis

Fawad Javed', Ali Saad Thafeed AlGhamdi®, Asma Ahmed®, Toshinari Mikami®,
Hameeda Bashir Ahmed® and Howard C. Tenenbaum®
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Objective: The aim of the present study was to review the pertinent literature with reference 1o the clinical efficacy of
annbierics in the treatment of peri-implantitis, Methods: To address the focused question ‘Are locally and systemically
delivered antbiotics useful in the eatment of peri-implannitis?” PubMed/Medline and Google-scholar databases were
explored from 1992 until February 2013 using a combination of the following kevwords: ‘antibiotic,” *dental implant,”
‘mflammanon,’, ‘peri-implantitng’ and ‘rreatment’. Letters to the editor, case-reports and unpublished data were excluded.
Results: Ten studies were included. In six studies, peri-implantitis was treated using a non-surgical approach (scaling and
roat planing), whereas in four studies, a surgical approach was adopeed for treating peri-implantitis. In three studies sys-
temic antibsotics were admimistered and i six studies locally delivered antbiotics were used for treatmene. One study
used the oral route for antibiotic delivery. In three studies, minocycline hydrochloride was locally delivered as an adjunc-
tive therapy to non-surgical mechanical debridement of infected sites, Nine studies reported thar traditional peri-implan-
titis rrearment with adjunct antibiotic therapy reduces gingival bleeding, suppuration and peri-implant pocket depeh. In
one study, despite surgical debridement of intected sites and systemic antibiotic cover, ncarr;c 40% of the implants failed
to regain stability, There was no placebo or control group in eighe out of the nine studies included, Conclusion: The sig-
nificance of adjunctive antibiotic therapy in the treatment of peri-implantitis remains debatable,

Key words: Antibriotic, dental implant, inflammation, peri-implantitis, treatment

of Pl include gingival bleeding, suppuration, increased
pocket depth (PD) and implant mobility; whereas
alveolar bone loss can be observed on radio-
graphs'®**2' In addition, studies have also shown a

INTRODUCTION

It s well-known that dental smplants can osseomte-
grate and remain functionally stable in healthy as well

as medically compromised individuals' "% however,
the risk of complications occurring following implant
placement cannot be disregarded' ™. Risk factors
associated  with  peri-implant complications include
inadequate primary stability at the time of implant
placement, occlusal rauma, fractured components,
pain, local and s stcmrc infections, ncuropathy and
tobacco  smoking'* 17, Peri-implantitis (PI) s an
inflammatory condition charactenised by loss of sup-
porting bone in the tissues surrounding the implant'™
In general, the frequency of PI has been reporied o
be $-8% for various implant systems'”, Clinical signs

© 2013 FDI Workd Dental Federation
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similarty i bactertal flora associated with Pl and
periodontitis™** 1,

Various treatment regimes for Pl have been pro-
posed in the literature. These include plaque control
regimens, mechanical debridement of the  affected
areas, wrngation with antiseptic agents [such as chlorh-
exidine (CHX), saline and 10% hydrogen per oxide),
surgical flap access into mnfected peri-implant tssues
and laser therapy™™*%,

As it s known that bacteria can transfer from
perniodonzally involved teeth to an implang, and chat
the microbes assocated with Pl resemble those of
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Topical minocycline
microspheres versus topical
chlorhexidine gel as an adjunct to
mechanical debridement of
incipient peri-implant infections:
a randomized clinical trial

Renvert S, Lessem J, Dahlén G, Lindahl C, Svensson M. Topical minocycline
microspheres versus topical chlorhexidine gel as an adjunct to mechanical
debridement of incipient peri-implant infections: a randomized clinical trial. J Clin
Periodontol 2006; 33: 362-369. doi: 10.1111/5.1600-051X.2006.00919.x.

Abstract

Aim: This randomized clinical trial presents a 12-month follow-up of the clinical and
microbiological results after application of minocycline microspheres as an adjunct to
mechanical treatment of incipient peri-implant infections compared with an adjunctive
treatment using 1% chlorhexidine gel application.

Material and Methods: Thirty-two subjects with probing depth =4 mm, combined
with bleeding and/or exudate on probing and presence of putative pathogenic bacteria
were given oral hygiene instructions and mechanical treatment of infected areas
adjacent to implants. The subjects were then randomly assigned adjunctive subgingival
antimicrobial treatment using either chlorhexidine gel or minocycline microspheres.
Sixteen patients in the minocycline group and 14 in the chlorhexidine group completed
the study. Follow-up examinations were carried out after 10 days, 1, 2, 3, 6, 9 and 12
months.

Results: The adjunctive use of minocycline microspheres resulted in improvements of
probing depths and bleeding scores, whereas the adjunctive use of chlorhexidine only
resulted in limited reduction of bleeding scores. For the deepest sites of the treated
implants in the minocycline group, the mean probing depth was reduced from 5.0 to
4.4 mm at 12 months. This study could not show any significant difference in the levels
of bacterial species or groups at any time point between the two antimicrobial agents
tested. The present findings encourage further studies on adjunctive use of minocycline
microspheres in the treatment of peri-implant lesions.

Conclusions: The use of a local antibiotic as an adjunct to mechanical treatment of
incipient peri-implantitis lesions demonstrated improvements in probing depths that
were sustained over 12 months.
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The concept that bacteria play a major
role in the aetiology of peri-implant
mucositis and peri-implantitis is well
documented (Berglundh et al. 1992,

Pontoriero et al. 1994, Augthun & Con-
rads 1997, Salcetti et al. 1997, Mombelli
& Lang 1998, Quirynen et al. 2002).
Mombelli (2002) reviewed the role of
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bacteria in causation of peri-implantitis
and found support for the concept that
the microflora present in the oral cavity
before implant placement influence the

(& 2006 The Authors. Journal compilation © 2006 Blackwell Munksgaard
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Mechanical and Repeated Antimicrobial
Therapy Using a Local Drug Delivery
System in the Treatment of Peri-Implantitis:
A Randomized Clinical Trial

Stefan Renvert,* Jan Lessem,’ Gunnar Dahlén,§ Helena Renvert,* and Christel Lindahl*

Background: Peri-implantitis is an inflammatory process
caused by microorganisms affecting the tissues around an
osseointegrated implant in function, resulting in a loss of sup-
porting bone. Limited data exist regarding the treatment of
peri-implantitis. The aim of this study was to assess the clinical
and microbiologic outcome of repeated local administration of
minocycline microspheres, 1 mg, in cases of peri-implantitis.

Methods: Thirty-two subjects with at least one implant with
a probing depth 24 mm combined with bleeding and/or exu-
date on probing and the presence of putative pathogenic bac-
teria were included in the study. At baseline, subjects were
randomly assigned to receive local minocycline microspheres
(17 subjects and 57 implants) or chlorhexidine gel (15 sub-
jects and 38 implants) following debridement. Treatments
were performed on three occasions: baseline and days 30
and 90. Follow-up examinations were conducted at 10 days
and at 1, 3, 6, 9, and 12 months.

Results: The use of minocycline resulted in significant im-
provements in probing depths compared to chlorhexidine at
days 30, 90, and 180 (P=0.5, P=0.01, and P=0.04, respec-
tively). For the deepest sites of the minocycline-treated im-
plants, the mean probing depth reduction was 0.6 mm at 12
months. Regarding bleeding on probing, significant differences
between groups, based on all four sites at the implants, were
found at days 30, 90, 180, 270, and 360. Both treatments
resulted in a marked reduction in the indicator bacteria.

Conclusions: The use of a repeated local antibiotic as an ad-
junct to the mechanical treatment of peri-implantitis lesions
demonstrated improvements in probing depths that were sig-
nificantly different from controls and were sustained for 6
months. The adjunctive use of minocycline microspheres is
beneficial in the treatment of peri-implant lesions, but the treat-
ment may have to be repeated. J Periodontol 2008;79:836-844.

KEY WORDS
Antiseptics; chlorhexidine; microbiology; minocycline;
mucositis; treatment.
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eri-implantitis is defined as an in-

flammatory process affecting the

tissues around an osseointegrated
implant in function, resulting in a loss of
supporting bone.! A few years ago,
follow-up studies infrequently reported
on the incidence of peri-implantitis,
leading the profession to believe that
this was a rare phenomenon in implant
patients.?2 However, recent data indicate
that peri-implantitis is a common clin-
ical entity after 10 years of function.3#
Because implants have become a com-
mon clinical treatment alternative for
lost teeth, the number of cases of peri-
implantitis will most likely increase in
the future.

The infectious etiology of peri-
implantitis is evident.>® Some reports!%:1!
indicated a healing potential of peri-
implant tissues following suppression
of the peri-implant microbiota. Because
mechanical cleansing around implants
is hampered by threads and often a
rough surface structure, the use of me-
chanical debridement alone might not
be sufficient to suppress the microflora
to a level associated with healing and
healthy clinical situations. In a recent
publication by Karring et al.,!2 a new ul-
trasonic device using a hydrodynamic
flow techniquel failed to show better

|| Vector system, Diirr Dental, Bietigheimissingen, Germany.
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Abstract

Alm: To monitor over 12 months dinical and radiographic changes occurring after
adjunctive local delivery of minocydine microspheres for the treatment of peri-implantitis.
Material and methods: In 25 partially edentulous subjects, 31 implants diagnosed with
peri-implantitis were treated. Three weeks after oral hygiene instruction, mechanical
debridement and local antiseptic deansing using 0.2% chlorhexidine gel, baseline (Day 0)
parameters were recorded. Minacycline microspheres (Arestin’} were locally delivered to
each implant site with bone loss and & probing podket depth (PPD) = Smm. Rescue
therapy with Arestin* was allowed at Days 180 and 270 at any site exhibiting an Increase In
PPD = 2mm from the previous visit. The following clinical parameters were recorded at
four sitesimplant at Day 0, 10, 30, 60, 90, 180, 270 and 360: PPD, clinical attachmant level
(CAL), bleeding on probing (BOP) and plaque index {PI).

Results: Six implants In six subjects were either rescued or exited because of persisting
active peri-implantitis. Successful implants showed a statistically significant reduction in
both PPD and percentage of sites with BOP between baseline and Day 360 (P<0.05). At
mesial implant sites, the mean PPD reduction amounted to 1.6mm (95% C1: 0.9-2.2 mm,
P<0,001) and was accompanied by a statistically significant reduction of the BOP value
(P« 0.001). Binary regression analysis showed that the dinkal parameters and smoking
history could not discriminate between successfully treated and rescued or exited implants
at any observation time point.

Condusion: Non-surgical mechanical treatment of peri-implantitis lesions with adjunctive
local delivery of microencapsulated minocydine led to positive effects on dinical
parameters up 10 12 months

As introduoad at the first European Woek-
shop on Penodontology in Ittingen, Swiat-
zerland, peri-implant diseases were defined
as a collective term for inflammatory pro-
cesses in the tissoes surounding an os-
seointegrated  implant  |Albrektsson &
Isidor 1994). Peri-implant mucositis was
defined as & reversible inflammatory pro-
cess in the soft tissues surroursding a func-
tioning implant, whereas peri-implantitis
is an inflammatory process characterized

1 2007 The Authoes. Joumal compikition 2007 Blackwell Munksgaard

138

by additional Joss of peri-implant bone.
The formation of a suhgingival beofilm
has been shown in animal experiments
and clinical studies to be the pivotal etio-
logical factor far the initistion of peri-im-
plant inflammation and subsequent loss of
marginal booe |Lindhe et al. 1992; Lang
et al, 1993; Schou et al. 1993a, 1993b,
While the mcxdence of peri-implantitis
appears 1o be low, the increasing use of oral
implants in reconstructive dentistry may
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Anti-infective therapy of peri-implanti-
tis with adjunctive local drug delivery
or photodynamic therapy: six-month
outcomes of a prospective randomized
clinical trial
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Abstract

Objective: To compare the adjunctive clinical effects in the non-surgical treatment of peri-
implantitis with either local drug delivery (LDD) or photodynamic therapy (PDT).

Material and methods: Forty subjects with initial peri-implantitis, i.e. pocket probing depths (PPD)
4-6 mm with concomitant bleeding on probing (BoP) and marginal bone loss ranging from 0.5 to
2 mm between delivery of the reconstruction and pre-screening appointment were randomly
assigned to two treatment groups. All implants underwent mechanical debridement with titanium
curettes, followed by a glycine-based powder airpolishing. Implants in the test group (n = 20)
received adjunctive PDT, whereas minocycline microspheres were locally delivered into the peri-
implant pockets of control implants (n = 20). At sites with residual BoP, treatment was repeated
after 3 and 6 months. The primary outcome variable was the change in the number of sites with
BoP. Secondary outcome variables were changes in PPD, in clinical attachment level (CAL), and in
mucosal recession (REC).

Results: After 3 months, implants of both groups yielded a statistically significant reduction
(P < 0.0001) in the number of BoP-positive sites compared with baseline (LDD: from 4.41 + 1.47 to
2.20 + 1.28, PDT: from 4.03 + 1.66 to 2.26 + 1.28). After 6 months, complete resolution of mucosal
inflammation was obtained in 15% of the implants in the control group and in 30% of the
implants in the test group (P = 0.16). After 3 months, changes in PPD, REC, and modified Plaque
Index (mPll) were statistically significantly different from baseline (P < 0.05). No statistically
significant changes (P > 0.05) occurred between 3 and 6 months. CAL measurements did not yield
statistically significant changes (P > 0.05) in both groups during the 6-month observation time.
Between-group comparisons revealed no statistically significant differences (P > 0.05) at baseline, 3
and 6 months with the exception of the mPIl after 6 months.

Conclusions: In cases of initial peri-implantitis, non-surgical mechanical debridement with
adjunctive use of PDT is equally effective in the reduction of mucosal inflammation as with the
adjunctive use of minocycline microspheres up to 6 months. Adjunctive PDT may represent an
alternative treatment modality in the non-surgical management of initial peri-implantitis.
Complete resolution of inflammation, however, was not routinely achieved with either of the
adjunctive therapies.

Peri-implantitis has been defined as an
inflammatory process that affects the soft tis-
sues surrounding an osseointegrated implant
in function with concomitant loss of support-
ing marginal bone [(Albrektsson & Isidor
1994). Peri-implant mucositis, in contrast, is
a reversible inflaimmatory reaction of the
mucosa adjacent to an implant without bone
loss (Albrektsson & Isidor 1994; Salvi et al.
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2012). Colonization of oral implant surfaces
with bacterial biofilms occurs rapidly |van
Winkelhoff et al. 2000; Quirynen et al. 2006;
Fiirst et al. 2007; Salvi et al. 2007). The bio-
film development seems to play an important
role in altering the biocompatibility of the
implant surface and, thus enhancing peri-
implant disease development (Mombelli &
Lang 1998). The composition of bacterial

1
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Abstract

Objective: The objective of the study is to compare the clinical, microbiological and host-derived
effects in the non-surgical treatment of initial peri-implantitis with either adjunctive local drug
delivery (LDD) or adjunctive photodynamic therapy (PDT) after 12 months.

Materials and Methods: Forty subjects with initial peri-implantitis, that is, pocket probing depths
(PPD) 4-6 mm with bleeding on probing (BoP) and radiographic bone loss <2 mm, were randomly
assigned to two treatment groups. All implants were mechanically debrided with titanium curettes
and with a glycine-based powder airpolishing system. Implants in the test group (N = 20) received
adjunctive PDT, whereas minocycline microspheres were locally delivered into the peri-implant
pockets of control implants (N = 20). At sites with residual BoP, treatment was repeated after 3, 6,
9 and 12 months. The primary outcome variable was the change in the number of peri-implant
sites with BoP. Secondary outcome variables included changes in PPD, clinical attachment level
(CAL), mucosal recession (REC) and in bacterial counts and crevicular fluid (CF) levels of host-
derived biomarkers.

Results: After 12 months, the number of BoP-positive sites decreased statistically significantly

(P < 0.05) from baseline in both groups (PDT: 4.03 + 1.66-1.74 + 1.37, LDD:

4.41 + 1.47-1.55 + 1.26). A statistically significant (P < 0.05) decrease in PPD from baseline was
observed at PDT-treated sites up to 9 months (4.19 < 0.55 mm to 3.89 + 0.68 mm) and up to

12 months at LDD-treated sites (4.39 + 0.77 mm to 3.83 + 0.85 mm). Counts of Porphyromonas
gingivalis and Tannerella forsythia decreased statistically significantly (P < 0.05) from baseline to

6 months in the PDT and to 12 months in the LDD group, respectively. CF levels of IL-1p decreased
statistically significantly (P < 0.05) from baseline to 12 months in both groups. No statistically
significant differences (P > 0.05) were observed between groups after 12 months with respect to
clinical, microbiological and host-derived parameters.

Conclusions: Non-surgical mechanical debridement with adjunctive PDT was equally effective in
the reduction of mucosal inflammation as with adjunctive delivery of minocycline microspheres up
to 12 months. Adjunctive PDT may represent an alternative approach to LDD in the non-surgical
treatment of initial peri-implantitis.

Outcomes from long-term studies with a
mean follow-up of at least 10 years indicated
that the use of titanium dental implants rep-
resents a predictable treatment approach for
the prosthetic rehabilitation of fully (Ueda
et al. 2011; Frisch et al. 2012) and partially
(Buser et al. 2012; Dierens et al. 2012} eden-
tulous patients. Peri-implant inflaimmatory

© 2013 John Wiley & Sons A/S. Published by Blackwell Publishing Ltd
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processes (e.g. bleeding andfor suppuration|
associated with radiographic bone
(i.e. peri-implantitis), however, have been
shown to occur more frequently in periodon-
tally susceptible patients (Hardt et al. 2002;

loss

Karoussis et al. 2003; De Boever et al.
2009; Matarasso etal. 2010; Roccuzzo
etal. 2010, 2012) and tobacco smokers
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KEYWORDS Summary
Peri-implantitis;
Implant; With the increased use of osseointegrated implants and with many implants func-

tioning for a long time, the treatment of peri-implantitis has become important. An-
imal studies and clinical case reports have shown that the principle of guided bone
regeneration can be applied to the surgical treatment of moderate to profound loss
of bone around the implant, but we have found no published clinical studies. Patients
and methods: Twenty-eight patients whose ages ranged from 25 to 78 years and who
had a total of 48 peri-implant defects were examined at baseline (week 0) and after
18 weeks. This included the recording of bleeding on probing, pocket probing depths,
and probing attachment levels at six sites for each tooth. For 2—-18 weeks before
week 0 all patients had been treated for peri-implantitis, including motivation, in-
struction in oral hygiene, and implant scaling with a hand plastic instrument. They
were then randomly allocated to continue with this treatment or to have in addi-
tion mechanical debridement and local application of Atridox™ which slowly release
doxycycline. Results: Patients treated with Atridox™ showed a significantly greater
gain in mean (S.D.) probing attachment levels than those not treated with Atridox.
Only subjects treated with Atridox had a significant gain in mean bleeding on probing
(P = 0.001). Application of the biodegradable sustained release device after initial
periodontal treatment resulted in a significant gain in mean probing attachment
levels in the Atridox™ group and a significant reduction in pocket probing depths.
There was also a significant difference in mean probing attachment levels (0.6 mm).
© 2004 The British Association of Oral and Maxillofacial Surgeons. Published by
Elsevier Ltd. All rights reserved.

Local antimicrobial;
Atridox™

Introduction

* Corresponding author. Tel.: +49 251 8347013; . . . .
fax: +49 251 8347020. Improved techniques of osseointegration in the

E-mail address: buchtea@uni-muenster.de (A. Biichter). past few decades have led to considerable im-

0266-4356/5 — see front matter © 2004 The British Association of Oral and Maxillofacial Surgeons. Published byElsevier Ltd. All rights reserved.
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Treatment of peri-implantitis by local

delivery of tetracycline
Clinical, microbiological and radiological results

Key words: Peri-implantitis, tetracycline, microbiology, infection

Abstract: The purpose of this study was to investigate the clinical, microbiological and
radiological effects of peri-implantitis therapy by local delivery of tetracycline. In 25
partially edentulous patients, 30 implants with radiographic evidence of circumferential
bone loss, and peri-implant probing depths =5 mm were treated with polymeric
tetracycline HCl-containing fibers. Clinical and microbial parameters were recorded at
baseline, and 1, 3, 6, and 12 months (M) after treatment. Standardized radiographs were
obtained at baseline, M3, and one year after treatment. Two patients were discontinued
from the study after 180 days because of persisting active peri-implantitis with pus
formation. The remaining subjects showed a significant decrease of mean peri-implant
probing depth from 6.0 to 4.1 mm (M1, P<0.001), which was maintained over 12
months. In comparison to baseline, the bleeding tendency was significantly reduced
after one month, and thereafter (P<0.001). No significant recession of the mucosal
margin was noted. The radiologically determined distance from the shoulder of the
implant to the bottom of the bony defect decreased slightly, but not significantly, from
5.2 to 4.9 mm. At M1, M3 and M6, mean total anaerobic cultivable bacterial counts were
significantly lower than at baseline (P<0.001). A significant decrease in frequency of
detection was noted for Prevotella intermedia/nigrescens, Fusobacterium sp.,
Bacteroides forsythus, and Campylobacter rectus (P<0.01). Actinobacillus
actinomycetemcomitans, Porphyromonas gingivalis, and Eikenella corrodens had very
low baseline frequencies that could not be significantly suppressed further.

In conclusion, therapy of peri-implantitis by local delivery of tetracycline had a positive
effect on clinical and microbiological parameters.

Several lines of evidence indicate that
accumulation of bacteria on implant sur-
faces plays an important role in the
etiology of peri-implantitis, an inflam-
matory condition affecting the tissues
around osseointegrated implants, lead-
ing to loss of supporting bone (for re-
view, see Mombelli 1999). Conse-
quently, the suppression of these bac-
teria is indispensable to obtain healing.
Elimination of bacterial deposits on im-
plant surfaces is not always easy. The
parts of implants intended to be in direct
contact to the supporting bone often

142

have a roughened surface or threads to
improve resistance to mechanical load.
These surfaces can become contami-
nated as a consequence of bone loss and
pocket formation. To enhance the cffect
of debridement on such surfaces, the ad-
junctive use of chemical antimicrobial
agents has been advocated. It has been
possible to show that mechanical de-
bridement of peri-implant pockets and
systemic administration of ornidazole
improved clinical conditions (Mombel-
li & Lang 1992). In dogs, local debride-
ment, combined with systemic amoxi-
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Evidencia microbiana de la periimplantitis, factores
de riesgo coadyuvantes, diagnéstico y tratamiento
segun los protocolos cientificos

FRANCH F*
LUENGO F*+
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Franch F, luergo F. Bascones A. Evidencia microbdana de /a pernim.
plantitis, faciores de nesgo coadywmntes, disgndstico § tratamiento
Aegeda lox protecolas cienfificos, Av Periodon [mplantol. 2004; 16, 2
143-188

Se presenta un trabajo de revision sobre periimplantitis, comenzando con el desarrollo de Jos
conceptos basicos de la anatomia periimplantar y los criterios de osteointegracion, se hace
un estudio sobre Ja evidencia microbiolégica de la patologia periimplantaria y ia patogenia
de la misma, conjuntamente con kos factores de riesgo que afectan al proceso inflamatorio y
destructivo de los tejidos periimplantarios. Continua el trabajo exponiendo los pardmetros
clinicos que muestra la enfermedad, como desarrollar el diagneostico y que posibilidades
terapéuticas y de mantenimiento basadas en los protocolos cientificos se pueden aplicar.

PALABRAS CLAVE

Periimplantitis, Infeccién periimplantaria, Factores de rieago, Tratamiento de la periimplantitis

Aceptado para publicacién: Abril 2004

INTRODUCCION

Con la irrupcidn de la implantologla en la practica de
la odontoestomatologia, la ostecintegracion, se ha
convertide en un método para le rehabilitacion de
pacientes desdentados total o parcialmente,

Durante los altimos afios, se ha demostrado con estu-
dios, los resultados a largo plazo de la integracion tisu-
lar y éeea de los implantes dentales (1;3; 13; 29; 33 47)

A pesar de los resultados satisfactorios, los tejidos
que soportan los implantes ostecintegrados son sus-
ceptibles a patologias que pueden levar a la pérdida
del implante (23; 40)

Diversos factores de riesgo aparecen detras de dichas
situaciones, con lo que debemos valorar, habitos taba.
quicos,(8) calidades Oseas (32) factores sistémicos,
resgos ocazionados por rauma quirirgico y contami-
nacién bacteriana durante la insercion, o incluso una
mala distribucién de fuerzas que generen sobrecarga.
Todos estos Glimos 10picos, es1an relacionados con la
perdida prematura del implante. En cambio, hay facto-
Tes qua 56 relacionan mas, con la pérdida tardia de los
implantes. En ellos, se ven involucrado el medioam-
biente de la cavidad oral y la capacidad del propio
individuo para mantener un equilibrio con el misme.
Son parametros similares a las lesiones periodontales
asociadas a dientes y estan inimamente relacionadas
con la carga microbiana de la placa bacteriana.

. L addy un Od
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Antimicrobial treatment of peri-implant

infections

Mombelli A, Lang NP. Antimicrobial treatment of peri-implant infections.
Clin Oral Impl Res 1992: 3: 162-168.

The purpose of this study was to investigate the possibility of antimi-
crobial treatment of peri-implant infections associated with a periodontitis-
like subgingival microbiota. Nine partially or fully edentulous patients
with titanium hollow cylinder implants were selected which showed loss
of bone and probing depths >5 mm on one or several implants after at
least 6 months following installation. They also yielded subgingival mi-
crobial samples with =10° CFU/ml, including >20% gram-negative an-
aerobic bacteria. The treatment included mechanical cleaning, irrigation
of all peri-implant pockets >3 mm with 0.5% chlorhexidine and systemic
antimicrobial therapy (1000 mg ornidazole for 10 consecutive days).
After therapy, bleeding scores decreased immediately and, over a one-
year observation period, remained significantly lower than before treat-
ment. A significant gradual reduction in mean probing depths was de-
tected over this one-year period; only one case showed no improvement
of local probing depth. Microbiological parameters indicated an instan-
taneous quantitative and qualitative change following treatment. Subse-
quently, several of these parameters tended to shift back towards pretreat-
ment values. In the second half of the observation period, however. this
tendency was reversed, and levels significantly different from baseline
were eventually established. This study demonstrated that treatment aiming
at reducing the subgingival bacterial mass and suppressing the anaerobic
segment had a beneficial effect in patients suffering from peri-implantitis.

A. Mombelli, N. P. Lang

School of Dental Medicine, University
of Berne, Switzerland

Key words: peri-implantitis — micro-
biology — titanium - implant - osseoin-
tegration — ornidazole - chlorhexidine

Dr. A. Mombelli, University of Berne,
School of Dental Medicine, Frei-
burgstrasse 7, CH-3010 Berne,
Switzerland

One of the possible problems of patients treated
with oral osseointegrated implants is pocket forma-
tion and bone loss in the peri-implant area. If this
condition progresses, it may eventually lead to the
loss of the implant. We have previously shown
that pockets around failing implants often contain
spirochetes and high numbers of gram-negative
anaerobic rods, including Prevotella intermedia
(formerly called Bacteroides intermedius) and Fuso-
bacterium sp. (Mombelli et al. 1987). This finding
has been confirmed by other authors (Wahl &
Schaal 1989, Sanz et al. 1990, Alcoforado et al.
1991). Gram-negative anaerobic rods are suspected
pathogens in periodontitis and orofacial infections
(Crawford 1984, Van Steenbergen et al. 1991). The
question, therefore, arises of whether these bacteria
are implicated in the development of peri-implant
pathology, and whether clinical conditions can be
improved by suppressing or eliminating these or-
ganisms from sites with peri-implant infections.
Broad-spectrum antimicrobials, but also agents ef-
fective only against a limited segment of the micro-
biota have proven to be a valuable adjunct to
mechanical treatment of recurrent periodontal dis-
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ease (Goené et al. 1990; Gusberti et al. 1988;
Kornman & Karl 1982; Lundstrom et al. 1984;
Mombelli et al. 1989; Moskow & Tannenbaum
1991; Van Winkelhoff et al. 1989). This condition is
comparable to progressive loss of support around
osseointegrated implants inasmuch as mechanical
interventions alone are insufficient in halting the
disease process. Some implants are provided with
threads or with rough surfaces to improve osseoin-
tegration. These features render mechanical man-
agement of peri-implant infections impractical.
Once exposed to bacterial colonization, the coarse
texture facilities growth and prevents removal of
bacterial plaque by mechanical means.

Since imidazole compounds are mainly active
against anaerobic bacteria, substances of this
group, such as metronidazole or ornidazole, offer
the possibility of selectively influencing the anaer-
obic microbiota of peri-implant infections. Ornida-
zole has emerged as a drug with similar antibac-
terial properties as metronidazole (Wiist 1977) with
the advantage of increased half-life of elimination
from plasma (14.4 h versus 8.4 h for metronidazo-
le) (Schwartz & Jeunet 1976), allowing a simplifi-
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Antibiotic resistance in human
peri-implantitis microbiota

Key words: peri-implantitis, ant:biotic resistance, submucosal microbiota, in vivro

Abstract

Objectives: Because antimicrobial therapy is often employed in the trestment of infectious dental
implant complications, this study determined the occurrence of i vitro antibiotic resistance smong

putative peri-mplantitis bacterial pathogens,

Methods: Submucosal biofilm specmens were cultured from 160 dental implants with pern-
implantitis i 120 adults, with isolsted putatwe pathogens identified to species level, and tested

in witro for susceptibility to 4 mg! of doxycycline, § mgd of amaxiillin, 16 mgh of metronidazole,
and 4 mgl of dindamycn. Findings for amoxicillin and metronidazole were combined post-hos to
wdentify perismplantits species resistant to both antibiotics. Gram negative enteric rods/
pseudomonads were subjected to dprofloxacin disk diffusion testing.

Results: One or more cultivable submuccsal bacterial pathegens, most often Prevotella intermedial
nigrescens or Streptococcus constelatus, were resstant (n wiro to clindamycin, amoxiallin,
doxycycline, or metronidazole in 86.7%, 39.2%, 25%, and 21.7% of the perlimplantitls subjects,
respectively. Only 6.7% subjects revealed submucasal test spedies resistant in wiro to both
amnoxicllin and metronidazoke, which were either 5. cansteflatus {coe subject) or cprofloxacin.
susceptible strains of gram-negative enteric rodsipseudomonads (sevan subjects). Overall, 71.7% of
the 120 peri-implantitis subjects axhibited submucosal bacterial pathogens reskstant in Wire ta ane

ar mare of the tested antdiotics

Conclusions: Peri-implantitis patients fraguently yielded submucosal bacterial pathagens resistant
i vitra 10 individual therapeutic concentrations of <lindamydin, amaxicillin, doxycyline, or
metronidazole, but only rarely 1o both smoxiclin and metronidazale, Due 1o the wide variation in
observed drug resistance patterns, antiiotic susceptibility testing of cultivable submucassl
bacterial pathogens may aid in the selection of antimicrobial therapy for per-implantitis patients.

Pert-implantitis is a2 dessructive  biologica)
complication affecting Jental implants after
successful intraoral placement and prosthetic
restoration  |Zitzmann & Berglumdh  2008),
Peri-implantitis presents as an intlammatory
lesson of peri-implant soft and hard tssues,
characterized by increased pert-amplant prob-
ing depths, bleeding on probing and/or suppu-
raton, progressive  peri-implant - manginal
bone Joss, and ultimately, dental implant
mobelity and loss ([Heicz-Mayfield 2008; van
Winkelhodf et al. 2009]. Penimplantits is
estimated to occur in 10.7-472% of dental
implant patients after 10 years of past-treat-
ment ohservation (de Wasl eral 20120 A
multitude of risk factors have been associared
with the onset and progression of peri-
implantits, incloding submucosal presence
of various bacterial species, Archied, yeasts,
and  hempesviruses  (Faveri  eral, 2011,

Jankovic ct al. 2001; Mombelli & Décaillet
2011); inadoquate oral hygiene (Heitz-May-
field 2008; Serino & Striem 2009|; smoking
|Heitz-Mayfeld 2008  exoessave  occlusal
forces |Esidoe 2006; Chambrone ot al. 20104
contamination, corrosion, and residual dental
cement on submucosal implant  surfaces
|Mouhyi et al. 2009; Wilson 2009); history of
penadoatitis on adjacent natural tecth (Sahi
et al. 2010}, peorly controlled dishetes mell.
ttus [Heicz-Mayfleld 2008); and hast camage
of IL-1RN gene polymorphisms (Laine et al.
2006,

Because  the etiopathogenesis  of  pen-
tmplantitis 15 nor well delineated, it s not
surprising that the most effective trestment
far peri-implantitis has yet to he conclusively
identified [Esposito et al 2012), However,
studics and case reports in both animal
models and humans have reported amrest of

© 201 John Wiley & Soms A/S Poblished by Blackwell Publyshing Led
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Case Report

Non-surgical treatment of
peri-implantitis with the adjunctive
use of an 810-nm diode laser

Marisa Roncati, Alessandra Lucchese,’ Francesco Carinci'

Abstract:

An B10-nm dlode laser was usad 10 non-surgically frgat a 7.mm pockat around an implant that had five
threads of bone 0ss, BoP+, and exudate, and the patent was followed up for 5 years, Non-surgical treatment,
home care reinforcement, clinical ndices records, and radiographc examination were complelad in two
consecutive 1+h appointments within 24 h. The patient was monitored frequently for the first 3 manths.
Subsequantly, malntanance debridemant visis were scheduted at 3-month Inervals. The patlent had a
de d probing pocket depth and a negative BoP index comparad 10 initial clinical data, and e rasults
were stable after 1 year. After 5 years of follow-up vigits, there appeared 10 be rebound of the bene leved
rackographically. Within the limits of this case report, conventional non-surgical pericdontal therapy with
the adjunctve use of an 810-nm dode Iaser may be a feasible alternative appeoach for the managemeant
of pariHmplantits. The S-year cinical and radiographic oulcomes indicated maintanancs of the clinical

impravement.
Key words:

Diode laser, inflammation, non-surgical periodontal treatment, peri-implantitis, periodontal maintenance

INTRODUCTION

Peri-implunmis is inflammation of the
peri-implant supporting tissue, which can
lead to progressive loss of supporting bone, if
untreated.!

A history of periodontitis, poor oral hygiene,
and smoking are considered risk factors for
perl-implant diseases” It Is of paramount
importance to treat petiodontitis of the residual
dentition prior to implant placement. A higher
implant failure rate and elevated number of sites
with peri-implant bone loss were documented
in periodontally compromised patients who
did not adhere to comprehensive supportive
periodontal therapy. Customized and correctly
performed supportive periodontal therapy is
essential to enhance the long-term outcome of
implant therapy. ¥

The outcome of non-surgical periodontal
treatment (NSPT) of peri-implantitis is
unpredictable. Although minor beneficial effects
of laser therapy on peri-implantitis have been
shown, this method requires further evaluation !

The diode laser is not an ablative instrument
and can directly contact the implant surfaces
without inducing melting, cracking, or crater
formation.!” The 810-nm diode laser, when used
in accordance with appropriate parameters,

does not damage titanium surfaces, which is
useful when uncovering submerged implants,
and can be used to treat bacterial induced
peri-implantitis.*

The use of laser treatment in periodontal thevapy
is anemerging therapeutic option, although littke
reliable evidence suggests that it can effectively
treat peri-implantitis,*

CASE REPORT

A 45-year-old male presented with pain and
swelling at a mandibular implant site (Nobel
Blocare, SW), Clinical examination revealed
a deep pocket [7-mm pocket depth (PD)] and
bleeding on probing [Figure 1], with suppuration
and gingival inflammatory edema at the implant
site. The patient was in good general health, did
not take any medications, and was an occasional
smoker (4-5 agarettes /day).

No occlusal trauma or parafunctional habits
were detectad.

A periapical radiograph demonstrated bone
loss of five fixture threads on the most distal
mandibular left implant, when compared to the
original radiograph [Figure 2).

The patient was eventually scheduled for
periodontal surgery to treat the inflammatory

Joumad of Indian Society of Pariodontology - ol 17, Issue 6, NowDec 2013
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Effect of Nd:YAG, Ho:YAG, Er:YAG, CO,,
and GaAlAs Laser Irradiation on Surface
Properties of Endosseous Dental Implants

Matthias Kreisler, DOr med dent®/Hermann Gotz, Dipl Phys?/
Helnz Duschner, Univ-Prof Dr rer nat, Or mad dent habll®/Barnd d Hoedt, Unlv-Frof Or med dent*

Purpose: To analyze potential swface allerations in endosseous dental impvants induced by imadiation
with comman denta) fesers. Materfals and Methods: Sandblasted and acldetched, plasmasprayed,
hydvoxyapatite-coaled, and smooth litanium discs were iradvated using NOYAG, Ho:YAG, ErYAG, CO,,
and GaAlds fasers at varous power setthngs. The specimens ware examined by scanmng efectran
microscopy and enevdy dspersive spactroscapy. Resufts: In an energ)y-dependent manney, the pufsed
YAG lasers inguoad partiai melting, cracking, and crater formation on all 4 surfaces, Within the energy
range applied, the 00, Jaser caused surface alterations on the hydraxapatite and plasma coatings as
well a5 in the acideiched surface. GaAlAs laser iradiation oV not demage any of the surfaces. Energy
dispersive spectroscopy revealed an aered chemical compound of the surfaces with regard to tita-
nium, oxygen, and siicon. Discusslon: The clinical applicalion of moest common dental laser systems
can Induce Implant surface atterations. Refevant facters ave nod only the laser system and power sef-
ting, but akso the application system. Concluslon: The results of the study indicade that MCYAG and
HoYAG Jasars are not suitatle for use in decontamination of Implant surfaces, imaspecthve of the
pawer output. With the Er:YAG and CO, (aser, the power output must be imited so as to avald surface
damage. The GaAlAs leser seams [0 be sa%8 a3 far a3 possitle surface aiteralions are concernad. (INT
) Oral Maxiioear Ivetants 2002:17:202-211)

Koy words: anevgy dispersive spectroscogy, implant surface atteration, perkimplantitis, scanning
elactran microscopy
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n addition o undisturbed osseointegraton and an
adequate prosthetic design, inplant maintenance is
crucial for long-term prognosis, Bacterial imflamma-
tion and infection of the peri-implant tissue induce
bane boss and jeopardize clinical suocess, Most tita-
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nium implants feature a rough surface to increase
areas of implant-bone contact and anchorage force in
alveolar bone,” Surface roughness, however, makes
elimination of bacteria from implants difficult. Sev-
eral treatment regimens have been proposed for
cleaning and decontamination of implant surfaces,
Plastic curettes are probably best for manual removal
of peri-implant plaque.’ Meral curettes, 45 well 35 the
application of ultrasonic scalers, induce surface alter-
aton in implants and are therefore contraindicated !
Bactericidal chemicals such as chlorhexidine diglo-
conate or odine solutions are useful adjurcts in the
reatment of peri-implantitis, Sterilizavon and clean-
ing of mplant surfaces by means of lasers has been
suggested ¥ However, the bactericidal porential of
some laser systems on roughened surfaces requires
considerable scientific investigation, Results pub-
lished o date are very promising.®” Maoreover, dental
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AAP-Commissioned Review

Lasers in Periodontics: A Review of the Literature
Charles M. Cobb*

Background: Despite the large number of publications, there Is still
controversy among clinicians regarding the application of dental la-
sers to the treatment of chronic periodontitis. The purpose of this re-
view is to analyze the peer-reviewed research literature to determine
the state of the science concemning the application of lasers to com-
mon oral soft tissue problems, root surface detoxification, and the
treatment of chronic periodontitis.

Methods: A comprehensive computer-based search combined the
following databases into one search: Medline, Current Contents, and
the Cumulated Index of Nursing and Allied Health. This search also
used key words, In addition, hand searches were done for several jour-
nals not cataloged in the databases, and the reference lists from pub-
lished articles were checked. All articles were considered individually
to eliminate non-peer-reviewed articles, those dealing with commer-
cial laser technology, and those considered by the author to be purely
opinion articles, leaving 278 possible articles.

Results: There is a considerable conflict in results for both labora-
tory studies and clinical trials, even when using the same laser wave-
length. A meaningful comparison between various clinical studies or
between laser and conventional therapy is difficult at best and likely
impossible at the present. Reasons for this dilemma are several,
such as different laser wavelengths; wide variations in laser parame-
ters; insufficient reporting of parameters that, in turn, does not allow
calculation of energy density; differences in experimental design,
lack of proper controls, and differences in severity of disease and treat-
ment protacols; and measurement of different clinical endpoints.

Conclusions: Based on this review of the literature, there is a great
need to develop an evidence-based approach to the use of lasers for
the treatment of chronic pericdontitis. Simply put, there is insufficient
evidence to suggest that any specific wavelength of laser is superior to
the traditional modalities of therapy. Current evidence does suggest
that use of the Nd:YAG or Er:YAG wavelengths for treatment of chronic
pertodontitis may be equivalent to scaling and root planing (SRP) with
respect to reduction in probing depth and subgingival bacterial popu-
lations. However, If gain in clinical attachment level is considered the
gold standard for non-surgical pericdontal therapy, then the evidence
supporting laser-medlated perlodontal treatment over traditional ther-
apy is minimal at best. Lastly, there is limited evidence suggesting that
lasers used in an adjunctive capacity to SRP may provide some addi-
tional benefit. J Pericdontol 2006, 77:545-564.

KEY WORDS
Bacteria; calculus; chronic periodontitis; lasers; periodontics; root,

* Department of Periodontics, School of Dentistry, University of Missouri, Ransas City, MO,
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Periodically, the Board of Truslees
of the American Academy of Penl-
odontology  identifies the need
for review of the literature on a
specific topic and requests the
Editor-in-Chief of the Journal of
Pericdontology to commission
such a review, The selected author
is solely responsible for the con-
tent, and the manuscript is peer
reviewed, like all other Journal
articles, The Academy'’s Board of
Trustees does not review or ap-
prove the manuscript prior 1o pub-
fication, and the content of the
review should not be construed
as Academy policy.

ased on Albert Einstein's

theory of spontaneous and

stimulated emission of
radiation, Maiman developed the
first laser prototype In 1960,
Maiman's device used a crystal
medium of ruby that emitted a
coherent radiant light from the
crystal when stimulated by energy.
Thus, the ruby laser was created.
Shortly thereafter, in 1961, Snitzer?
published the prototype for the
Nd:YAG laser, The first application
of a laser to dental tissue was
reported by Goldman et al” and
Stern and Sognnaes,* each article
describing the effects of the ruby
laser on enamel and dentin. How-
ever, the current relationship of

doi: 10.1902/jop.2006.050417
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Effect of 308-nm excimer laser light on peri-implantitis-associated
bacteria—an in vitro investigation

Herbert Deppe - Hans-Henning Horch « Veit Schradl -
Cornelia Hoczek - Thomas Micthke

Received: 2 May 2006 / Accepted: 20 December 2006 / Published onlime:
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Abstract Dental implants are becoming mcreasingly -
portant in prosthodontic rehabilitation. Bactenal infections,
however, can induce bone loss and jeopardize clinical suc-
cess. Recent literature has demonstrated that infrared CO,
laser light 1s sustable for the decontamination of exposed
implant surfaces. The aim of the present suxly was to in-
vestigate the influence of 308-nm excimer laser irradiation
on pen-implantitis-associated bactersa in vitro. In this study,
a XeCl excimer laser (308 nm) was usexd (Summit Tech-
nology, Bostan, USA). Both acrobe (Streptocaccus mutans,
S sanguis, Actinomyces naeslundii) and snacrobe micro-
organisms (A, odomtolyvticus, Prevotella melaminogenica)
were tested. According to previous studies, a constant energy
of 0.8 Jem® and a constant frequency of 20 Hz were wsed
for all wmadwtions. Colony-forming units after laser wma-
dintion were countext. Excimer laser irradiation showed sig-
mficant imfluence on the growth of all microorganisms, As
compared to S, mutans and S, sanguis, A. naeslundii dem-
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onstrated higher sensitivity 10 laser wrradiation. Anaerobe
mMCroorganisms, in contrast, demonstrated that a total of 200
pulses were sufficient to reduce the replication of these
germs for more than 99.9%,. Excimer laser imadiation (2=
308 nm) can significantly reduce both aerobe and anaerobe
microorganisms. Depending on the parameters chosen, 200
pulses are sufficient for sterilization. New studies are nec-
essary to evaluate if this wavelength is more of value in the
treatment of pen-implantitis than other wavelengths or con-
ventional therapies.

Keywords Implant dentistry - Excimer laser
Periamplantitis

Introduction

Dental implants are becommg increasingly important in pros-
thodontic rehabilitation, Although osseointegration provides
implant stability, the margmal soft tissue conditions adjacent
to implants seem to be important for the long-term result,
Bactenal infections, however, can induce bone loss and
jeopardize clinical suocess. Severl treatment options have
been proposed for the decontaminabion of exposed implant
surfices including laser light. However, apparently, not all
laser systems available in dentistry are of value m this regarnd.

Block et al. [1] reported that the potential to melt the
surface and even 10 remove the surface layer from plasma-
conted titanium implants exists for Nd:YAG laser irmadia-
tion, Morcover, Park ¢t al. [2] described that unnecessary
thermal injury to the peri-implant tissues and the supporting
bone can occur when Nd:YAG laser light is used near en-
dosscous implants. From these results, it was concluded that
use of Nd: YAG lasers in pen-implant gingival surgery should
be considered inherently “unsafe™ for such procedures [3],

Q Springer
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Neodymium:yttrium aluminum garnet
laser irradiation with low pulse energy:
a potential tool for the treatment of

peri-implant disease

Key words: bacterial contamination, Nd:YAG laser, surface properties, titanium implant

Abstract: Bacterial contamination may senously compromise successful implant
ostecintegration in the dinical practice of dental implantolegy. Several methads for
eliminating bacteria from the infected implants have been proposed, but none of them
have been shown to be an effectve tool in the treatment of per-implantitis. In the present
study, we investigated the efficacy of pulsed neadymivm:ytirium aluminum garnet |aser
Irradiation (Nd:YAG) in achiewing bactenal ablation while preserving the surface properties
of titanium implants, For this purpose, suspensions of Escherichia coli or Actinobadillus
(Haemophilus) actinomycetemcomitans were iradiated with different laser parameters,
both streaked on titanium implants, and in broth medium, It was found, by light and atomic
force microscopy, that Nd:YAG laser, when used with proper working parameters, was able
to bring about & consistent microbial ablation of both aercbic and anaerobic spedies,

without damaging the titanium surface.

A substantial body of evidence has shown
that bacterial contamination of dental im-
plants plays 2 central role in the develop-
ment of peri-implant disease and failing
implant (Rams & Link 1983 Ruoma ¢t
al. 1991; Nounch et al. 2001} Owing w
their Jocalizanon, dental implants are, in
fact, expased to a huge variety of aerobic
and anacrobic  microotgantsms  forming
the bactenial oral tlora. Therdore, several
methods for decontaminating the implant
surface, such as citnc ackd, airpowered
abeasive treatments, mechanical cleaning
with metal and plastic curettes or ultraso.
nic scalers (Fox et al, 1990; Rhulin ct al.
1994), in combination with the conoami-
tant effects of local and systemic antibio-
tics administration, have been proposed for
the traatment of peri-implantits (Darthu-
dak et al, 2001|. However, none of these
methods have turmed out to be an effective
meshod for ¢liminating bacteria from con-

150

taminated implant surfaces (Mouhy: et al.
1998, 2000| and, in particular, some of the
recommended methods have been reparted
to modify and even damage the maorpholo-
gical propertics of implant surfaces (Ber-
pendal et al. 1990; Koka et al 1992;
Zablotsky et al. 19g2f. In the last decade,
the exocllent effects of the Laser light in
cleaning different tmplant surfaces have
been widely reported  |Kreisler et al
2002}, Déspite fts antimicrobic property,
concems have been raised against the use of
laser westmen, especially in view of the
high energy required foc the hactericidal
effect and the potential bear devclopeaent.
In fact, irradiation with the lasers com-
monly used in the dental practice, the
neodymiumeyttrium  aluminum  gamet
INA:YAG) and carbon dioxide (CO,) lasers,
has been shown o bring about & nocable
increase in the implant temperature, and
concomitantly & significant impairment in
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Anti-infective therapy with an
Er:-YAG laser: influence on
peri-implant healing

Anton Sculean?, Frank Schwarz and Jiirgen Becker

In addition to conventional treatment modalities (mechanical and chemical), the use of
lasers has been increasingly proposed for the treatment of periodontal and peri-implant
infections (i.e., cleaning and detoxification of implant surfaces). Preliminary results from
basic studies have pointed to the high potential of the Erbium-doped: Yttrium, Aluminum
and Garnet (ErYAG) laser. Furthermore, preliminary clinical data indicate that treatment
with this kind of laser may positively influence peri-implant healing. The aim of this
research update is to evaluate, based on the currently available evidence, the use of an
Er:YAG laser for the treatment of peri-implant infections and to indicate its potential as a

new treatment modality.

Expert Rev. Med. Devices 2(3), 267-276 (2005)

Pathogenesis: correlation between
periodontal & peri-implant infections

The term periodontal disease in its strictest
sense refers to both gingivitis and
periodontitis [1]. Gingivitis is an inflammatory
condition of the soft tissues surrounding the
teeth and is a direct immune response to the
dental microbial plaque building up on teeth.
It is modified by several factors such as smok-
ing, certain drugs and hormonal changes that
occur in puberty and pregnancy [2]. Certain
drug therapies such as nifedipine and
cyclosporin can result in gingival overgrowth
in approximately 30% of individuals taking
these medications. Chronic gingivitis is com-
monly seen in individuals who refrain from
oral hygiene procedures for between 10 and
20 days [3). Periodontitis follows gingivitis and
is also influenced by the individual’s immune
and inflammatory response. It is initiated by
microbial plaque; however, it occurs in only a
subset of the population. Periodontitis involves
the destruction of the supporting structures of
the teeth, including the periodontal ligament,
bone and soft tissues, which in turn may cause
tooth loss [1]. Similarly, the host response to
biofilm formation on the implant includes a
series of inflammatory reactions which initially

occur in the soft tissue but which may sub-
sequently progress and lead to loss of sup-
porting bone. Peri-implant mucositis is a term
used to describe reversible inflammatory reac-
tions in the mucosa adjacent to an implant.
Peri-implantitis is defined as an inflammatory
process that affects the tissues around an
osseointegrated implant in function and results
in loss of supporting alveolar bone [4]. The
prevalence of peri-implantitis in humans is dif-
ficult to estimate but may vary between 2 and
10% of all implants inserted [5,6]. Indeed, clin-
ical studies have demonstrated that peri-
implantitis may lead to implant failure and
loss. Recent findings from a multicenter study
including 159 patients and 558 implants
revealed that during the second and third year,
as many as 2% of the remaining implants
failed, and failure occurred more frequently in
subjects with a high degree of plaque accumu-
lation (7. The response of the gingiva and
peri-implants mucosa to early and more long
standing periods of plaque formation was ana-
lyzed both in experimental animal (891 and
human studies [10). During the course of the
study, it was observed that similar amounts of
plaque formed on the tooth and implant seg-
ments of the dog dentition. The composition

10.1586/17434440.2.3.267
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Clinical evaluation of an Er:YAG laser
for nonsurgical treatment of peri-
implantitis: a pilot study

Key words: chlorhexidine, clinical trial, dental implant, laser/therapeutic use, mechanical
debridement, peri-implantitis

Abstract: The aim of this controlled, parallel design clinical study was to compare the
effectiveness of an Er:YAG laser (ERL) to that of mechanical debridement using plastic
curettes and antiseptic therapy for nonsurgical treatment of peri-implantitis. Twenty
patients with moderate to advanced peri-implantitis lesions were randomly treated with
either (1) an ERL using a cone-shaped glass fiber tip at an energy setting of 100 mJ/pulse and
10 pps (ERL), or (2) mechanical debridement using plastic curettes and antiseptic therapy
with chlorhexidine digluconate (0.2%) (C). The following clinical parameters were
measured at baseline, 3 and 6 months after treatment by one blinded and calibrated
examiner: Plaque index (Pl), bleeding on probing (BOP), probing depth (PD), gingival
recession (GR) and clinical attachment level (CAL). At the baseline examination, there were
no statistically significant differences in any of the investigated parameters. Mean value of
BOP decreased in the ERL group from 83% at baseline to 31% after 6 months (P<0.001) and
in the C group from 80% at baseline to 58% after 6 months (P<0.001). The difference
between the two groups was statistically significant (P<0.001, respectively). The sites
treated with ERL demonstrated a mean CAL change from 5.8 + 1mm at baseline to

5.1 + 1.1mm (P<0.01) after 6 months. The C sites demonstrated a mean CAL change from
6.2 + 1.5mm at baseline to 5.6 + 1.6 mm (P<0.001) after 6 months. After 6 months, the
difference between the two groups was statistically not significant (P> 0.05). Within the
limits of the present study, it was concluded that (i) at 6 months following treatment both
therapies led to significant improvements of the investigated clinical parameters, and (ii)
ERL resulted in a statistically significant higher reduction of BOP than C.

Microbial colonization has been implicated
to be the main causative factor in the
pathogenesis of implant failures [Mombelli
et al. 1988; Becker et al. 1990; Alcoforado
et al. 1991). The presence of bacteria on
implant surfaces may lead to an inflamma-
tion of the peri-implant mucosa, and, if left
untreated, the inflammation spreads api-
cally and results in bone resorption, which
has been named peri-implantitis (Albrekts-
son & Isidor 1994). Therefore, the removal
of bacterial plaque is a crucial step in the

therapy of peri-implant infections (Mom-
belli & Lang 1994). However, decontami-
nation of rough implant surfaces is difficult
to achieve. Both mechanical and chemical
methods have been recommended in order
to accomplish these goals (Parham et al.
1989; Fox et al. 1990; Mombelli & Lang
1992; Ruhling et al. 1994; Ericsson et al.
1996; Schenk et al. 1997; Augthun et al.
1998). The results from recent in vitro
studies have indicated that mechanical
debridement of implant surfaces may be
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Abstract The aim of this controlled, parallel design
clinical study was to evaluate the effectiveness of an
Er:YAG (erbium-doped:yttrium, aluminum, and garnet)
laser for nonsurgical treatment of periimplantitis lesions.
Twenty patients, each of whom displayed at least one
implant with (a) moderate and (b) advanced periimplanti-
tis (n=40 implants; IMZ, ITI, Spline Twist, ZL-Duraplant,
Camlog), were randomly instrumented nonsurgically
using either (1) an EnYAG laser (100 ml/pulse, 10 Hz)
device (LAS) or (2) mechanical debridement using plastic
curettes and antiseptic therapy with chlorhexidine diglu-
conate (0.2%) (C). The following clinical parameters were
measured at baseline, 3, 6, and 12 months after treatment:
plaque index, bleeding on probing (BOP), probing depth,
gingival recession, and clinical attachment level (CAL).
Mean BOP improved significantly in both groups at 3, 6,
and 12 months (a— lesions: P<0.001 and b— lesions:
P<0.01, respectively). After 3 and 6 months, the mean
reduction of BOP was significantly higher in the LAS
group when compared to the C group (a— and b—
lesions: P<0.01 and P<0.05, respectively). At 3 and
6 months, both groups revealed significant CAL gains at
a— and b— lesions (P<0.01, respectively). In both groups,
however, the mean CAL at a— and b— lesions was not
significantly different from the respective baseline values
at 12 months (P>0.05, respectively). Although treatment
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of periimplantitis lesions with LAS resulted in a signifi-
cantly higher BOP reduction than C, its effectiveness
seemed to be limited to a period of 6 months, particularly
at b— lesions.

Keywords Dental implant - Periimplantitis -
Nonsurgical treatment - Laser/therapeutic use - Clinical trial

Introduction

Today, the term periimplant disease is collectively used
to describe biological complications in implant dentistry,
including periimplant mucositis and periimplantitis.
While periimplant mucositis includes reversible inflam-
matory reactions located solely in the mucosa adjacent
to an implant, periimplantitis was defined as an
inflammatory process that affects all tissues around an
osseointegrated implant in function resulting in a loss of
the supporting alveolar bone [1]. Because microbial
colonization plays a major etiological role [6, 32], it was
assumed that the removal of bacterial plaque biofilms
from the implant surface is a prerequisite for the therapy
of periimplant infections [29, 42]. In recent years, several
maintenance regimens and treatment strategies (i.c.,
mechanical, chemical) have been proposed for the
treatment of periimplant infections [14, 28, 35]. Mechan-
ical debridement is usually performed using specific
instruments made out of materials less harder than
titanium (i.e., plastic curettes, polishing with rubber cups)
to avoid a roughening of the metallic surface which in turn
may favor bacterial colonization [3, 13, 25, 34]. Because
mechanical methods alone have been proven to be
insufficient in the elimination of bacteria on roughened
implant surfaces, the adjunctive use of chemical agents

@ Springer
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Bactericidal Effect of the Er:YAG Laser on
Dental Implant Surfaces: An In Vitro

Study

Matthias Kreisler,* Wolfgang Kohnen,' Claudio Marinello,* Hermann Gétz,' Heinz Duschner, !

Bernd Jansen,” and Bernd d'Hoedt*

Background: The aim of the in vitro study was to examine
the bactericidal effect of an Er:-YAG laser on commen dental
implant surfaces.

Methods: Seventy-two titanium platelets with 3 different sur-
faces—sandblasted and acid-etched (SA), titanium plasma-
sprayed (TPS), and hydroxyapatite-coated (HA)—were incu-
bated with a suspension of Streptococcus sanguinis (ATCC
10556), Irradiation at pulse energies of 60 and 120 mJ and a
frequency of 10 pps was performed on a computer-controlled
XY translation stage. After laser treatment the specimens were
sonicated and the bacterial growth examined by counting colony
forming units on blcod agar plates. Temperature elevations dur-
ing irradiation were investigated using K-type thermocouples.
Laser treated implant surfaces were analyzed by means of elec-
tron microscopy.

Results: Compared to non-irradiated specimens, mean bac-
terial reductions of 99.51% (SA), 98.39% (HA), and 99.6% (TPS)
at a pulse energy of 60 mJ and 99.92% (SA), 99.85% (HA), and
99.94% (TPS) at 120 mJ were calculated. At these laser param-
eters, no excessive temperature elevations or morphological
implant surface alterations were detected.

Conclusions: Even at low energy densities, the Er:YAG laser
has a high bactericidal potential on commen implant surfaces.
Clinical studies are justified to evaluate the applicability and effi-
cacy of the Er:YAG laser in the treatment of peri-implantitis. J
Periodontol 2002;73:1292-12G8.

KEY WORDS

Lasers/therapeutic use; dental implants/microbiology; peri-
implant diseases/prevention and control,

* Departrant of Oral Surgery, Jobannes Gutenberg Usiversity, Maing, Germaeery.
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Pti-implant infection results in inflam-
mation of the surrounding soft tissues
and can induce a breakdown of the
implant-supporting bone (Figs. 1 and 2).
Bacterial adherence to implant surfaces is
a complex process not yet fully under-
stood.'? Several physical and biological
factors seem to influence the adhesion
process. Surface roughness plays a major
role in the colonization process, sheltering
the microorganisms from remaoval by sali-
vary flow and oral hygiene procedures.*?
The surface-free energy of the bacterium,
the ionic strength of the surrounding liquid
medium, and the distance of the bacterium
from the surface affect non-specific elec-
trostatic interaction between the cells and
the colonized substratum.*%7 Further stud-
ies indicate that different strains have dif-
ferent affinities to implant surfaces and that
the type of crganism, concentration, and
growth phase together with surface char-
acteristics Influence the colonization
process.?!? Compared to biofilms on other
biomaterials, such as indwelling catheters
and contact lenses, the communities of
arganisms on implant surfaces are very dif-
ficult to eradicate. Several treatment regi-
mens have been proposed for cleaning and
decontamination of implant surfaces. Plas-
tic curets are probably best for manual
removal of peri-implant plaque,'* as metal
curets and the application of ultrasonic
scalers induce surface alteration in implants
and are, therefore, contraindicated.'” Bac-
tericidal chemicals such as chlorhexidine
digluconate or iodine as well as local and
systemnic administration of antibiotics are a
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Treatment of peri-implantitis
using an Er:-YAG laser or an
air-abrasive device: a
randomized clinical trial

Remvert 8, Lindakl C, Roos Jansaker A-M, Persson GR. Treatment of peri-implantitis
using Er:YAG laser or an alr-abrasive device! a randomized clinical 1eial. J Clin
Periodontol 2011; 38: 65-73. doi: 10.11114.1600.051X.2010.01646.x

Abstract

Background: Non-surgical peri-implantitis therapies appear 10 be ineffective.

Limited data suggest that ER:YAG laser therapy improves clinical conditions. The
present study aimed at comparing the treatment eflects between air-abrasive (AM) and
ErYAG luser (LM) mono-therapy in cases with severe peri-implantitis,

Materials and methods: Twenty-one subjects in each group were mndomly assigned
10 one time intervention by an air-abrasive device or an EnYAG laser. Clinical data
were collected before treatment and at 6 months, Data analysis was performed using
repeat univarkate analysis of variance controlling for subject factors.

Results: No baseline subject charactenistic differences were found. Bleeding on
probing anl suppuration decreased in both the groups (p<0.001). The mean probing
depth (PPD) reductions in the AM and LM groups were 0.9 mm (SD 0.8) and 0.8 mm

(SD 4 0,5), with mean bone-level changes (loss) of

0 mm (SD = 0.8) and

~0.3mm (SD £ 0.9), respectively (NS), A positive treatment outcome, PPD
reduction = 0.5 mm and gain or no loss of bone were found in 47% and 44% in the AM

and LM groups, respectively,

Conclusions: The clinical treatment results were limited and similar between the two
methods compared with thase in cases with severe peri-implantitis.
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Oner the last decades, dental implants
have become a commonly used treat-
ment altemative to other dental proce-
dures. The prognosis of implant therapy
in dentistry is perceived o be very good.
The survival rates of dental implants
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after 10 years in function are in the
range of 95% (Roeos-Jansiker et al
206a). Nevertheless, infections adja-
cent to implants occur, The term peri-
implant mucositis was  propased  for
reversible inflammation of the soft us-
sues surrounding implants, and if such
an inflammation is combined with loss
of bone, it is referred to as peri-implan-
titis (Albrekisson & Isidor 1994, Lindhe
& Meyle 2008). Peri-implantitis, if not
successfully treated, may Jead to com-
plete disintegration and implant loss
(Esposito et al. 1999, Quirynen et al
2002, Leonhardt et al. 2003), Data sug-
gest that the prevalence of peri-implan-
titis 15 10 the range of 16-25% (Fransson
et al. 2005, Roos-Jansaker et al, 2006b,
Koldsland et al. 2010). With an increas-
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ing population with dental implants, the
peevalence of implant-related infections
would most likely increase and cause
major challenges to therapy.

The primary actiology of implant
mucositis and peri-implanttis is consid-
ered to be bacterial infections. Afler
installation in the oral cavity, bacterial
colonization occurs rapidly on oral
implant surfaces (Quarynen et al. 2006,
Fiirst et al. 2007, Salvi et al. 2008), and
the development of a tightly fixed layer
of plaque binds to the implamt surface as
a beofilm (Lamont & Jenkinson 2000).

The goal in non-surgical therapy of
peni-implant mucositis and peri-implan-
uls s o eliminate or significantly
reduce the amounts of oral pathogens
in the pockets around implants to a level
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Microbiologic Results After Non-Surgical
Erbium-Doped:Yttrium, Aluminum,

and Garnet Laser or Air-Abrasive
Treatment of Peri-Implantitis:

A Randomized Clinical Trial

G. Rutger Persson,* %5 Ann-Marie Roos-Jansaker,! Christel Lindahl,*! and Stefan Renvert*/1*

Background: The purpose of this study is to assess clinical
and microbiologic effects of the non-surgical treatment of
peri-implantitis leslons using either an erbium-doped:yttrium,
aluminum, and gamet (Er:YAG) laser or an air-abrasive sub-
gingival polishing method.

Methods: In a 6-month clinical trial, 42 patients with peri-
Implantitis were treated at one time with an Er:YAG laser or
an air-abrasive device, Routine clinical methods were used
to monitor clinical conditions. Baseline and 6-month intracral
radiographs were assessed with a software program. The
checkerboard DNA-DNA hybridization method was used to
assess 74 bacterial species from the site with the deepest
probing depth {PD) at the implant. Non-parametric tests were
applied to microbiology data.

Results: PD reductions (mean + SD) were 0.9 + 0.8 mm and
0.8 £ 0.5 mm in the laser and air-abrasive groups, respectively
{not significant), No baseline differences in bacterial counts be-
tween groups were found. In the air-abrasive group, Pseudomonas
aeruginesa, Staphylococcus aureus, and Staphylococcus anaero-
bius were found at lower counts at | month after therapy (P
<0,001) and with lower counts in the laser group for Fusobacte
num nucleatum naviforme {P=0.002), and Fusobacterium nucle-
alum nucleatum (P = 0,002), Both treatments failed to reduce
bacterial counts at 6 months. Raphyromonas gingivalls counts
were higher in cases with progressive peri-implantitis (F<0.001).

Conclusions: At 1 month, P. aeruglnosa, S. aureus, and S.
anaerobius were reduced in the air-abrasive group, and Fuso-
baclerium spp. were reduced in the laser group. Six-month
data demonstrated that both methods failed to reduce bacte-
rial counts, Clinical improvements were limited. J Perlodontol
2011;82:1267-1278.
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Clinical trial; infection control; laser; microbiology.
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he infectious etiology of peri-
I implantitis is well established.'*
Data suggest that the prevalence
of peri-imglanmis isinthe range of 16%
to 25%.7°% If not successfully treated.
peri-implantitis may lead to a complete
disintegration and implant loss.'?!2
The current principles for the treatment
of peri-implantitis were primarily de-
rived from principles established for the
therapy of pericdontitis.!3 However,
recent studies*® %17 that evaluated
non-surgical intervention using tradi-
tional methods of subgingival mechani-
cal debridement did not demonstrate
significant clinical improvements or
significant microbiologic changes. Thus,
other effective methods for the treatment
of peri-implantitis by managing the in-
fection must be established.

Data from an in vitro study'® sug-
gested that, at low-energy densities,
the erbium-doped:yttrium, aluminum,
and garnet {(Er:YAG) laser had a high bac-
tericidal potential on common implant
surfaces without causing morphoelogic
changes of the implant surface or induc-
ing excessive heat. Favorable formation
of new bone was observed from a histo-
logic analysis'® In animal experimental
peri-implantitis studies demonstrating
that a laser-treated implant surface

dol: 10.1902jop.2011.100560
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Elimination of bacteria on different implant
surfaces through photosensitization and

soft laser

An in vitro study

Haas R, Dartbuduk O, Mensdorff-Pouilly N, Mailath G. Elimination of
bactena on different implant surfaces through photosensitization and soft
laser. An in vitro study.

Clin Oral Impl Res 1997: B: 249-254. © Munksgaard 1997,

Microbiologic examinations of implants have shown that cenain microor-
ganisms described as penodontal pathogens may have an influence on the
development and the progression of pen-implant disease. This expenmental
study aimed to examine the bactericidal effect of irvadiation with a soft lascr
on hacterin associnted with peri-implantitis following exposure to a photo-
sensitizing substance, Platelets made of commercially pure titanium, cither
with a machined surface or with a hydroxyapatite or plasma-flame-sprayed
surface or with a corundum-blasied and etched surface. were incubated with
a pure suspension of Actinobacilius actinomveetemcormitans or Porphy-
romonas gingivalis or Prevotella intermedia, The surfaces were then treated
with a toluidine blue solution and irradialed with a diode soft laser with a
wave length of 905 nm for | min. None of the smears obtained from the thus
treated surfaces showed bacterial growth, whereas the smears obtained from
surfaces thut had been subjected 10 only one type of treatment showed un-
changed growth of every target organism tested (P<0.0006), Electron mi-
croscopic inspection of the thus treated plaselets revealed that combined
dye/laser treatment resulted in the destruction of bacterial cells, The present

1 vilro resulls indicate that lethal pholosensitization may be of use for treat-
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ment of peri-implantitis.

Healthy peri-implant soft and hard tissues are crucial
to the long lasting functioning of a dental restoration
supported by implants. Because of their locaton in
the oral cavity. dental implants are inevitably exposed
to oral bacterial flora (Nakagawa et al. 1996).

Bacterial adherence and colonization are consid-
cred key factors in the pathogenesis of biomaterial-
centered infections (Gristina 1987). Tt has been
shown that different implant materials may facilitate
selective adherence during early plaque formation
(Ruona et al. 1991) and surface characteristics of
implants appeared to influence oral plaque attach-
ment in vitro (Wu-Yuan et al. 1995). Surface rough-
ness tumed out to be more important than surface
free energy of the material for adberence of oral
bacteria to different implant materials (Nakazato et
al. 1989: Wu-Yuan et al. 1995).

10/
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Microbiologic findings regarding the microflo-
ra of failing implants indicate that bactena impli-
cated as pathogens in periodontal disease may play
a role in the development of peri-implant discase.
Staphylococei spp.. Capnocyvtophages and Spiro-
chetes (Rams et al. 1983; Mombelli ¢t al, 1987,
1988), gram negative anaerobic rods (Sanz et al,
1990), Fusobacteria spp. (Mombelli et al. 1987,
1995), Porphvromonas gingivalis, Prevotella in-
termedia (Mombelli e1 al, 1987; Becker ct al.
1990; Mombelli et al. 1995: Sbordone et al. 1995)
and Actinobacillus actinomycetemcomitans (Beck-
er etal. 1990; Alcoforado et al. 1991) could be cul-
tured n ancreased proportions from failing im-
plants, irrespective of whether there had been a
bacterial or a biomechanical reason for peri-im-
plant disease. Treatment of failing implants should



Nonsurgical antimicrobial photodynamic
therapy in moderate vs severe peri-implant
defects: A clinical pilot study
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Objective: Hecent review artickes have shown that open debridement |s more effactive in
the treatmant of pari-rmplantits than closed therapy. However, surgery may result in mar-
ginal recaession and compromise esthatics. The purpose of this study was 10 Assess the
efficacy of nonsurgical antrmcrobial photodynamic therapy (aPDT) in moderate vs severe
datecis. Method and Materials: Tha aludy encompassed 16 patants with a total of 16 ail-
Ing implants. Ten of these Implants showed moderate bone loss (< 5 mm; Group 1) and
et implants severe defects (S through B mm: Group 2). All mplants recsived aPDT with-
ot surgicad imenvention, At basaling and 2 weaks, 3 montha, and 6 months aftar tharapy,
per-impiant health was assessed Including suicus bleeding index (SBI1), probing depth
{(PD), distance from impiant shouder 10 marginal mucoea (DIM), snd clmical altachment
level (CAL). Radographic evalsation of distance from implant to bona (DIB) allwwad oom-
panson of peri-mplant hard tssues after & months, Results: Basaline values for SBI were
comparable in Both groups. Thivae Months attar tharapy, in both groups, SBI and CAL
decreased signdicantly. in contrast, after 6 months, CAL and DIB inoreased significantly in
Group 2. not in Group 1. Howavar, DIM-values wera nol stalistically diffarent 6 months
attar tharapy n both groups. Conclusion: Within the limits of this 6-month studly, nonsurgi-
cal aPDT could stop bone resorption in moderate per-mplant defects but not in severe
datects. Howavar, marginal HEsus recassion was not signficantly diferant in Doth groups
at the end of the study. Theredore, especially in esthetically importart saes, surgical treat-
ment of severe pari-mptantits defects sseme 10 remain mandaory, (Quinfessence nf
2013,44.609-618, dol: 10.3200/) q.a29505)

Key words: antibactenal photodynamic therapy, laser, peari-impiantitie

Pec-mplantitis s an inflsmmatory process
around an Iimplant. characterized by soft
tissue nflammation and loss of supporting
marginal bong.! Recant literalure has sum-
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marized that pen-mmplanttis can be found In
batwoen 28% and 56% of subjeots and
batwean 12% and 43% of implant sites '~
Due to 1he fact that a continually incraasing
number of patients are resled with dental
mplants, the frequency of per-implant
complications will rise over the long term.”

Tha primary goal of pari-implantitis treat-
mant 4 10 stop the prograsson of inflamama-
ion, which requires decontaminabon of the
mplant surface and, frally. avgmentation
of the defect. Conservative, resective, and
rogenerative treatmant In conjunction with
vafious meaethods of additional surface
decontaminalion has been proposed "
However, based on these reports 1 appears
that this goal s difficutt 1o achieve.” At pres-
ent, there |s no reliable ovidence suggast-
ing which could ba the most affactive ntar-
vantion for raating peari-impantitis ”
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Mechanical, chemical and laser treatments
of the implant surface in the presence of marginal
bone loss around implants
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Purpose: The objective of this review was to summarise current evidence with regard to the decon- 0-33392 Ghmysen, Germiamy
tamination of implant surfaces by mechanical, chemical and physical methods in the presence of AR et
marginal bone loss asising from peri-imglant infections. Emal Joerg Mepe@dents
Materlals and methods: A PubMed search identified studies and publications dealing with ‘peri- ™ “ P
implantitis’, ‘treatment’, ‘surface decontamination’, 'laser application’ ‘air-abeasive treatment’ and

‘photodynamic therapy'. Only studies in intemational peer-reviewed journals were selected for fur-

ther evaluation; case reports were not induded.

Results; Several therapeutic approaches were identified such as mechanical treatment, antiseptics

and air-abrasive treatment, photodynamic treatment, and laser applications, Since treatment of

Infected surfaces with alr-powder + citric ackd, gauze soaked with saline + otric acid or gauze soaked

with chloshexidine led to similar results in expenimental studies, cotton pellets with saline may be

adeguate for cleaning micro-rough surfaces. Antimicrobial photodynamic therapy can effectively

reduce the prevalence of pathogens ca implant surfaces, but the dinical benefits remam unknown.

The increase in temperature of the implant surface caused by the CO; laser poses a rsk. The Er-YAG

laser is considered to possess the best properties for implant surface decontamination. fn vivo, no

single method of surface decontamination (chemical agents, air abrasives or lasers) was found to

be superior. In several animal experiments, thorough cleaning of the infected Implant surfaces and
implantation of these previously infected devices into freshiy prepared sites resulted in re-ossecinte-

gration, while currently there are no controlled chinical trials where re-ossecintegration has been

demonstrated in patients.

Conclusions: For decontamination of the mfected implant surfaces, rinsing with saline (or cleaning

with cotton peliets soaked with sterile saling) and air-abrasive treatment seem to work. Laser decon-

tamination of the surface does nat improve healing results. Non-surgical therapy of implants with

pen-implantitis does not lead to successful treatment outcomes.
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