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Abstract

Background: Peri-implantitis (Pl) is a growing concern in the dental community worldwide.
The stumo compare U.S. vs. European periodontists’ considerations of risk factors,
diagnostic @ and management of PI.

Materials andaMethods: 393 periodontists from the U.S. and 100 periodontists from Europe
(Germanyh, Netherlands) responded to anonymous surveys electronically or by mail.
Results: @d to U.S. periodontists, European respondents were younger, more likely
to be fem laced fewer implants per month (9.12 vs. 13.90;p=0.003). Poor oral
hygiene, history®of periodontitis, and smoking were considered as very important risk factors
by both groups (;ted >4 on 5-point scale). European periodontists rated poor oral hygiene

(4.64 vs. 4c005) and history of periodontitis (4.36 vs. 4.10;p=0.006) as more

important lant surface (2.91 vs. 3.18;p=0.023), occlusion (2.80 vs. 3.75;p<0.001)

and presefice “ eratinized tissue (3.27 vs. 3.77;p<0.001) as less important than did U.S.

periodontists. Both groups rated clinical probing, radiographic bone loss, and presence of
bleeding anEuration as rather important diagnostic criteria. They rated implant

expos recession as relatively less important with U.S. periodontists giving higher
importancings than European periodontists (3.99 vs. 3.54;p=0.001). Both groups nearly
Pl.US.p
vs. 1.68;p allograft (3.39 vs. 2.14;p<0.001) and regenerative approaches (3.57 vs.
2.56;p; less likely to use resective surgery (3.09 vs. 3.53;p<0.001) than European

periodontists.

always used patient education, plague control and mechanical debridement when treating
‘sts were more likely to use antibiotics (3.88 vs. 3.07;p<0.001), lasers (2.11

Conclusions: US. and European periodontists’ considerations concerning risk factors,

diagnosis a agement of Pl were evidence-based. |dentified differences between the
two grou inform future educational efforts.

MeSH Key words: Peri-Implantitis, Risk Factors, Diagnosis, Therapeutics, Attitudes,

Surveys and Questionnaires
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INTRODUCTION

With implant therapy being a significant part of dental care, peri-implantitis (Pl) is
becoming problem encountered by dental health professionals worldwide.) Pl is
characteri w e presence of inflammation in the peri-implant soft tissues and
progressiveslessmef supporting bone.? Although it is difficult to estimate the prevalence of Pl
and possihnal differences, studies with similar Pl case definition and follow-up time
showed a@tely 10% higher prevalence in the U.S. as compared to Europe (26% vs
16% at pai el).®4
Desprite potential differences in Pl prevalence, consensus exists that biofilm plays an
important role in ie etiology of PI, as an initial trigger for inflammatory reactions.®®
Furtherm mic, local, genetic, behavioral and iatrogenic factors have been accepted

as being d with the onset and progression of this disease.? Diabetes mellitus is the

systemic mr most extensively studied in relation to PI.®) Other systemic diseases

such a sis and cardiovascular diseases, as well the treatment with oral
bisphosphon ave been reported as possible risk factors; however, the evidence is
weak.' rs including the presence of dental plaque, lack of keratinized tissue, and

implant SLgace roughness have also been associated with greater risk for peri-implant

pathologies.'” ™ * Research also showed the relevance of iatrogenic factors such as

improper osition, presence of residual cement, and poor prosthesis design that
limits oral accessibility."® ' In addition, occlusal overload has been associated with
mecha t complications'® and peri-implant bone loss."® However, a causal

relationship as well as specific strain thresholds have not been established yet."® While

genetic traits m
relationshi en Pl and genetic predisposition remains unclear." Patient-related
factors s moking!"®, history of periodontitis"® and lack of maintenance care''® have

been associated with higher prevalence and severity of PI.

influence inflammatory responses and thus may be a risk indicator, the
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The diagnosis of Pl is based on clinical parameters such as probing depth, bleeding
and suppuration on probing, and on radiographic evidence of bone loss following initial bone
remodewnitoring the changes in the clinical and radiographic parameters following
the compl @ he implant-supported prosthesis is important for the diagnosis of PL.") In
the abseneesefsprevious clinical and radiographic evaluations, the diagnosis is based on the
presence h—implant pocket 26 mm accompanied by bleeding, purulent exudate and

bone loss&3 mmifrom the implant platform.®

G

Altm/arious treatment strategies for Pl have been suggested, there is no
t

9 The non-surgical treatment

consensus hich one is the most effective intervention.
is always a first ;tion which could lead to improvements in bleeding tendency and in some
cases to p duction of <1 mm.“? In more severe cases, non-surgical treatment alone

is insuffici rest the disease and to eliminate bacteria from the rough surfaces of

implants. use of local antiseptics,*? systemic antibiotics,*® lasers** and

photodynamic therapy® have been proposed as adjunctive measures to mechanical

debridement. ever, existing evidence has only shown minimal additional benefits of

(2225

these easures for improving clinical parameters. ) Surgical therapy has

proven to ie more effective, resulting in reduction of probing depths and bleeding on probing

or without pplasty and reconstructive approaches including the use of various bone

grafts mut the use of barrier membranes were some of the surgical approaches
report rature.®”

Given the high prevalence of Pl worldwide, one question of interest is to which

and in radloi rai ic evidence of defect fill.*® Open flap debridement, resective surgery with

degree periodon;ts in different parts of the world share their Pl-related considerations. The
objectives tudy were therefore to compare the responses of periodontists in the U.S.
vs. Euro erning Pl-related risk factors, diagnostic criteria and treatment approaches.
MATERIALS AND METHODS

This article is protected by copyright. All rights reserved.
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Study design and questionnaire

The research in the United States was determined to be exempt from Institutional
ReviewMB) oversight by the Health Sciences and Behavioral Sciences IRB at the
Universit m gan, Ann Arbor, MI, USA (#HUM00102795). An amendment
(AmeO@O8@866yto conduct the research in the Netherlands, Greece and Germany was
approved L 29, 2018 (# HUM00129701). The study followed the Declaration of

Helsinki ical H¥inciples. No written consent from the participants was required because

C

respondinggtodfis anonymous survey was considered as giving implicit consent.

S

A stiWey®vas designed based on a review of the literature and on previously

validated questiofinaires.® ?®) The survey consisted of five parts. Part 1 addressed the

U

responde ground and educational characteristics. Part 2 asked how much eight

I

factors co patient at risk for PI. Part 3 inquired how important five parameters were

for diagnaoSin Part 4 asked how frequently the respondents used 15 different treatment

a

strategies in their professional practice. The final part consisted of six questions concerning

the responde I-related attitudes. The questions in Part 2 to 5 were answered on 5-point

rating urvey questions are provided in a supplementary document. The

respondents answered the surveys anonymously either online or as a paper-pencil survey

I

that they returned by regular mail to the research team in a provided stamped return

envelope. @ a were collected between June 2017 and December 2018.

no

Study

t

A récruitment email was sent to all 4,588 active members of the American Academy

of Periodontology#explaining the study and providing a web link to an anonymous survey.

U

Follow-up r r emails were sent two weeks and two months later. The recipients could

use the i e survey only once.

A

The research material (invitation letter and questionnaire) was translated into Dutch,

German and Greek, following the process of forward and backward translation.®® Dental

This article is protected by copyright. All rights reserved.
5



specialists who were native speakers of these three languages translated the materials into
their native tongue. These materials were then back translated into English, compared with
the orith version, and further adjustments were made as necessary.

Th @ survey was mailed to all 224 members of the Hellenic Society of
Periodentelegymin the Netherlands, a recruitment email with a link to an anonymous survey
was sent hregistered periodontists of the Dutch Society of Periodontology. A follow-

up email Was senli four months later. In Germany, a recruitment email with a link to an online

C

survey wa the 311 members of the German Society of Periodontology. Five months

later, a su s mailed to 107 periodontists for whom postal addresses were available.

us

Statistica is

1

Th istical analyses were performed with a commercial software package (IBM

SPSS Statst r Windows, Version 25.0. Armonk, NY, USA: IBM Corp). Descriptive

a

statistics such as frequency distributions, means and standard deviations were calculated to

provide an o w of the responses of the European vs. U.S. periodontists. Four factor

VI

analys n Method: Principal Component Analysis; Rotation Method: Varimax

Rotation wjth Kaiser Normalization) were computed with the four sets of questions (risk

I

factors/indicators, diagnostic criteria, treatment modalities, Pi-related attitudes). Cronbach

alpha coe gywere calculated to determine if the sets of items loading on a specific

O

factor had t reliability to allow creating an index. Cronbach alpha values above 0.7

N

were ¢ cceptable inter-item consistencies.®" Indices were computed by

t

averaging'the responses to the items that loaded on each respective factor. Comparisons

between the two groups were performed using independent sample t-tests for responses

9

measured g scales and Chi-square tests for categorical variables. The level of

significa set at 5%.

A

RESULTS

Response rates and participant background characteristics

This article is protected by copyright. All rights reserved.
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Of the 4,588 U.S. and 621 European periodontists who were invited to participate in
this study, 393 (8.6%) and 100 (16.1%) respectively completed the questionnaire. The
breadeEuropean response rates is as follows; 37.21% (n=32) in the Netherlands,

8.04% (n m ermany, and 19.20% (n=43) in Greece. In order to assess if the sample

o

sizes wereslangesenough to compare the mean responses of U.S. vs European respondents,
ana priorihnalysis with the G3.1.3. Power Analysis Program (http://www.psycho.uni-

duesseldqif.de/apteilungen/aap/gpower3/) was performed. Assuming a two-sided

¢

hypothesi ium-to-small effect size of 0.35 on the 5-point scales, a statistical

S

significanc 05, a power of 0.80 and a ratio of 4:1, we would require 81 European and

323 U.S. respondents. Our actual sample sizes exceeded this requirement.

U

Th raphic, educational and practice management characteristics of the U.S.

4

vs. Europ ondents are provided in Table 1. The European sample had more female

respondents vs. 19.2%; p= 0.009) and was on average younger than the U.S. sample

cl

(46.34 vs. 51.49 years; p<0.001). In both groups, approximately 77% of the respondents

reported worl in private practice. The European periodontists worked on average seven

\[

hours vs 30.38 hours; p<0.001) and treated nine patients more (43.90 vs 34.63

patients; p=0.009) per week compared to U.S. periodontists. However, U.S. the periodontists

1

performed more implant surgeries per month (13.90 vs 9.12; p=0.003) than European

periodonti oth groups reported seeing on average between three and four Pl cases per

©

month.

n

an periodontists graduated from dental schools and graduate programs

t

more recently than the U.S. periodontists (dental school graduation year: 1995.34 vs.

1991.42; p = 0.00¥ / graduate program graduation year: 2002.82 vs. 1995.99; p<0.001).

El

However, t groups did not differ in the length of the residency program nor in the

percenta e spent on implant surgeries during their residencies. The European

I

periodontists reported being better educated during their residency about Pl-related risk

factors (5-point scale with 5= best education: 3.82 vs. 3.02; p<0.001), diagnostic criteria

This article is protected by copyright. All rights reserved.
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(3.85 vs. 2.99; p<0.001), and treatment approaches (3.10 vs. 2.56; p<0.001) than the

periodontists in the U.S. Less than half of the respondents in both groups had treated

patientsMuring their residency.

Risk faet&FsfiAdicators for Pl

Th ontists’ responses concerning the risk factors/indicators for Pl are
presente Taple 2. A factor analysis showed that the answers to the eight items loaded on
two factorWan be described as a “patient-related” factor and an “implant-related”
factor, respectively. Both groups evaluated poor oral hygiene, history of periodontitis and

smoking as hi important “patient-related” risk factors and diabetes and genetic

predisposgelatively less important. However, European periodontists considered poor

oral hygie

410;p = @wd genetic predisposition (3.77 vs. 3.53; p = 0.021) as more important than

did U.Ents.

The “i nt-related” risk indicators, namely implant surface, occlusion and presence
of kera e, were overall rated as less important. However, U.S. periodontists
evaluatedghem as more important than did European periodontists (3.18 vs. 2.91; p = 0.023,

3.75 vs. 2.8Qap=0.001; 3.77 vs. 3.27; p<0.001).
In to an open-ended question, 153 participants (31%) provided additional

comment ing risk factors. They frequently named the presence of excess cement,
improper restoration, and improper implant position. Less frequently reported factors

int answer scale: 4.64 vs. 4.45; p = 0.005), history of periodontitis (4.36 vs.

included ic diseases, poor surgical skills, type and quality of bone, and lack of patient
complian i aintenance.
Pl diagnostiC*@miteria

Table 3 provides an overview of the responses related to diagnostic criteria for PI.

Both groups rated radiographic bone loss, clinical probing, suppuration and bleeding as the

This article is protected by copyright. All rights reserved.
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most important diagnostic factors. However, European respondents considered clinical
probing as more important than U.S. respondents did (5-point scale with 5 = very important:
4.64 VSM.OO'] ). While exposure of implant surface/recession of mucosal margin was
considere @ portant by both groups, U.S. periodontists rated this factor as more

important thamsEwropean periodontists did (3.99 vs. 3.54; p = 0.001).

Managen@l

Ta marizes the frequency of use of 15 different treatment modalities for the
management of'Pl. Both groups reported using oral hygiene approaches, namely patient
education and pISque control, nearly always. However, European periodontists used patient
education re frequently (4.95 vs. 4.86; p = 0.005) than did U.S. periodontists.

A on of the mean index of the responses concerning the frequency of use of
three nonm treatment approaches and five regenerative approaches showed that U.S.

period d these techniques more frequently (3.05 vs. 2.27; p<0.001) than
European perigdantists. For example, mechanical debridement (4.77 vs. 4.17; p<0.001),
local/s biotic therapy (3.88 vs. 3.07; p<0.001) and regeneration (3.57 vs. 2.56;
p<0.001) were on average more frequently used in the U.S.

A group of five items that loaded on a third factor did not have sufficiently high inter-
item cons @ 0 justify creating an index.®” While resective surgery (3.53 vs. 3.09;
p<0.001) more frequently in Europe than in the U.S., the opposite held true for
laser s h were used more frequently in the U.S. than in Europe (2.11 vs. 1.68; p

T

= 0.005).
Pl-relate des
Tab vides an overview of the two groups’ Pl-related attitudes. The factor

analysis of the responses to the seven attitudinal items showed that they loaded on two

factors. The first factor captures the respondents’ thoughts concerning the seriousness of

This article is protected by copyright. All rights reserved.
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the problem of PI. The European periodontists considered Pl an even more serious problem
than did the U.S. periodontists (4.75 vs. 4.64; p = 0.042). However, the majority of
periodoM)th groups agreed/agreed strongly that Pl was a serious problem (U.S.:
90% vs. B @ 34.3%) and that it will become a more serious problem in the future (U.S.:
95% vsmEumepeni 00%).

FOL loaded on a second factor that can be described as the need for better PI-

related ed@icationj The majority in both groups agreed/agreed strongly that there was a great

€

need for a dized treatment protocol (U.S.: 87.3% vs. Europe: 96.6%), with the

S

European pério@ontists agreeing on average even more strongly than did the U.S.

periodontists (4.66 vs. 4.43; p = 0.002). Nearly all respondents in both groups agreed/agreed

Gl

strongly t ral dentists need to be better trained to diagnose PI, to refer Pl cases, and

N

to offer m ce care for dental implants. In addition, the European periodontists agreed

more strong| the statement “I would like to attend continuing education courses about

al

the treatment of PI” compared to the U.S. periodontists (4.47 vs. 4.17; p = 0.004).

Author M

This article is protected by copyright. All rights reserved.
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DISCUSSION

To the best of the authors’ knowledge, this is the first study comparing the Pl-related
consideMofessional behavior and attitudes of periodontists practicing in the U.S. vs.
Europe. @ all response rate in Europe was 16.1% (the Netherlands: 37.2%, Germany:
8.0%, andaGueeee: 19.2%). The response rates of web-based and postal mail surveys were
reported th/o and 26%, respectively.®? In the present study, the data in the
Netherlan‘s and ’wst of the German data were collected with web-based surveys, while the
Greek andgo erman data were collected via postal mail. The overall response rate for
the Europmtries is therefore within the expected range. The response rate in the U.S.
(8.6%) was slighi smaller than the percentage reported for web-based surveys.®?

Response -based surveys might have decreased over the past decade due to survey

N

fatigue.®

Th w ean and U.S. samples were different in terms of gender and age. Although

dl

both groups were predominantly male, the European sample included more female

respondents the U.S. sample. Even though the percentage of women in dentistry has

M

been ri the past decades, women are still underrepresented in specialties,

academia and leadership roles.®" Furthermore, European periodontists were younger and

f

graduated from dental schools and specialty programs more recently than U.S.

periodonti could be explained by the different education systems; In the U.S., it

©

takes abo ears to become a dentist (four years of college and four years of dental

N

school}® kes only five to six years after high school in Europe. The more recent

t

graduationfyears might also explain why the European periodontists reported being better

educated about B-related risk factors, diagnostic criteria, and treatment approaches during

U

their reside pared to the periodontists in the U.S. The majority of participants

in both g orked in private practices. Although the European periodontists treated

A

more patients per week, they placed fewer implants per month than the U.S. periodontists.

The increasing prevalence of dental implants in the U.S. compared to Europe, might explain

This article is protected by copyright. All rights reserved.
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this difference.®® According to the European Implant Market Report, the recent economic

(36

crisis in Europe limited implant treatments to some degree.®® Furthermore, possible

differencHe In selection criteria for implant placement in Europe versus U.S., might account

for the Io@of implants placed by the European periodontists.

s’ cemenaishygiene, history of periodontitis and smoking were the most strongly

endorsed Lelated risk factors by both groups. These results are in line with the

current litgfature'§*” and are consistent with the results of previous studies.® %8 39

€

However, gt esent study, poor oral hygiene and history of periodontitis were

S

considere n more important by the European periodontists compared to the U.S.

periodontists. AltRlough the prevalence of periodontitis in Europe is similar to that in the U.S.,

U

and is increasimgavith age,“? *" overall, the population in Europe is older.“**® It is therefore

1

possible t uropean periodontists have encountered more older patients in their

practices,f@n treated patients who were more prone to Pl. On the other hand, while

d

both groups considered implant-related risk indicators such as implant surface, occlusion

and presenc eratinized tissue as less important, the aforementioned factors were rated
U.S. periodontists than by the European periodontists. Other studies also

showed that adverse occlusal loading was a more popular risk indicator among specialists in

[

the U.S. than among specialists in Australia and U.K.“® *® When the participants were asked

to providefa gfal comments on the risk factors for PI, they highlighted the presence of

9

cement, p rgence profile of restoration, improper implant position, systemic diseases

N

and m ®poor surgical skills, type and quality of bone and lack of patient compliance

t

with mainténance. Recent research also identified these factors as important. 44 4%

The mostiirequently used diagnostic criteria by both groups included radiographic

J

bone loss, probing and presence of bleeding and suppuration. Both groups evaluated

implant e e and mucosal recession as relatively less significant for the diagnosis of PI.

A

These responses are in line with the current consensus report, which described recession of

the mucosal margin as a clinical sign of P, but did not include it in the diagnostic criteria." A

This article is protected by copyright. All rights reserved.
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previous study that assessed New Zealand specialists’ attitudes towards the diagnosis and
treatment of Pl also reported that the most frequently used diagnostic criteria were clinical
probingMgraphs, while the presence of implant exposure and gingival recession
were cons @ s less significant.®® However, this study did not include the inflammatory
parametenssbieeding and suppuration upon probing.®?

Thh of the present study reflect the therapeutic complexity of Pl, and the lack
ofa stand‘rdize}herapeutic protocol."® While both groups nearly always used patient
education gl control and mechanical debridement, the European periodontists used
patient edmmore frequently and mechanical debridement and antiseptics/ antibiotics
less frequently tsn did the U.S. periodontists. The prescription of antibiotics has been
higherin t than Europe, which may account for the higher preference of the U.S.

“®) Other adjunctive

periodonti rds the use of antibiotics for the treatment of PI.
measure g lasers and photodynamic therapy were relatively less frequently used by
both groups, with lasers being used more frequently in the U.S. than in Europe. This finding
is in line wit ort by iData Research which stated that in Europe, the use of lasers in
dentist limited than in the U.S.“") One of the reasons European dentists were
more reluctant to invest in laser technologies was the lack of government reimbursement for
laser treatment in several European countries.”

Co @ p surgical treatment, U.S. periodontists, used regenerative approaches
more freq d resective surgery less frequently than European periodontists did.
These ;n contrast with a survey which investigated the treatment modalities used
by perim the U.S. and reported that surgical debridement was selected more often
than resective orSegenerative approaches.® Another study showed that 66.7% of the
periodontistsd w Zealand often used surgical procedures for the treatment of PlI,
aIthougmtion was made between different surgical techniques.*® Schmidlin et al.
evaluated the management of Pl in private practices of specialists vs. non-specialists in

Switzerland and reported that approximately 80% of the specialists tended to use

This article is protected by copyright. All rights reserved.
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regenerative approaches.®® However, direct comparisons among these studies cannot be
made due to the heterogeneities in aims, study population, and question format. A recent
systemah review on the long-term outcomes of surgical treatment concluded that the use of

reconstru pproaches resulted in more successful clinical and radiographic

P

outcomes ilsRegarding the use of different bone fillers, it is worth noting that U.S.
periodontiL allograft more frequently than did European periodontists. This

preferenc@ coulde attributed to the fact that in Europe, the use of allografts is very limited

C

compared .S. due to strict regulations.“

In re8earch, both groups agreed that Pl is a serious problem and that there is a
need for better education of general practitioners about the diagnosis of PI, the referral of
such case cialists, and the maintenance care offered to patients with dental implants.
Both grou greed that there is a need for a standardized treatment protocol. These
results arment with the findings of Russel et al. who assessed the attitudes towards

P1 of periodontists and oral and maxillofacial surgeons in New Zealand and reported that

both groups cialists considered PI a significant disease and highlighted the need for

f general practitioners and referral of Pl cases to specialists.®

better
This study has several limitations. First, we cannot necessarily assume that the three

European countries are truly representative of all European countries. Future research

should co explore Pl related professional activities in different countries to allow for
better un ng of the complexity of Pl related professional behavior and the role of
contexxavior. Second, although combining the responses from the three
European®tountries resulted in a sufficient sample size that allowed comparisons with the

U.S. responses, Subgroup analyses of the European responses were not possible. In
addition, thi y did not assess whether the respondents were board certified. It only
considcﬁ respondents were members of professional periodontology societies in
their countries. Future studies should explore if board certified professionals differ from non-

board certified professionals in their responses regarding Pl in the U.S. or other countries.

This article is protected by copyright. All rights reserved.
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Finally, a survey consists of a limited number of questions. The fact that the respondents

named some additional risk factors in their open-ended responses is important information

for futu re#searc’m

Q.

CONCIEUSIONS=
Allhents engaged in evidence-based professional behavior related to PlI.

RegardingdPI-reldted risk factors/indicators, both groups rated poor oral hygiene, history of

C

periodontitis, moking as very important, and, implant surface, occlusion and presence

S

of keratinized tiSSue as relatively less important. However, European periodontists put a

higher value on history of periodontitis and a lower value on implant surface, occlusion and

d

presence nized tissue as risk factors than did U.S periodontists. Similarly, while all

1

periodonti ssed radiographic bone loss as the most important diagnostic factor and

implant expo um recession as the least important factor, U.S. and European

d

period ed in their assessment of the relative importance of clinical probing and

implant expos um recession. European periodontists put a higher value on clinical

M

probin eir U.S. counterparts, while U.S. periodontists ranked implant

exposure/gum recession as a more important diagnostic factor than did European

[

periodontist

Fo nagement of PI, both groups nearly always relied on patient education,

9

plague co mechanical debridement. Significant differences were found in relation to

h

surgic s and the use of lasers and antibiotics. The U.S. periodontists were more

{

likely to use antibiotics, lasers, allograft and regenerative approaches and less likely to use

respectiv than European periodontists. Both groups acknowledged that Pl is an

U

emergin ant concern and that there is a need to educate general dentists better

about ide isk factors, diagnosing and referring Pl cases for treatment to specialists.

A
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Table 1: of respondents’ background characteristics and professional activities.

kground Periodontists in Periodontists in P
teristics U.S. Europe
N =393 N =100

B
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Gender:
- male 81% 69% 0.009
- female 19% 31%
Age (me!n + gD) 51.49 + 13.671 46.34 £ 10.038 <0.001
Dental uation year | 1991.42 + 13.823 1995.34 + 9.695 0.001
(mean-i §DI
Gradumam graduation | 1995.99 + 14.003 2002.82 + 8.626 <0.001
year ¥ SD)
Length of regitlency in years | 2.92 £ 2.411 2.97 + 1.124 0.841
(mea L
% resid img spent on 20.90% + 21.769 19.86% + 18.365 0.652
implant s i€S (mean £ SD)
Did you treat patients with PI Yes: Yes: 0.092
durinjsidency? 39.7% 49%
H ere you US.: % Europe: % P
efucated about: Mean = SD Mean = SD
- risk fag PI? 3.02 + 1.676 3.82+1.290 <0.001
- how t@ di @ se PI? 2.99 + 1.697 3.85+ 1.351 <0.001
- treatinGuPig 2.56 + 1.563 3.10 + 1.307 0.001
Pe f current time Mean Mean P
k spent: +SD +SD
-in i actice setting 76.85% + 38.129 | 76.77% % 36.563 0.870
- in a hospital setting 2.04% £ 11.133 5.20% + 18.134 0.191
- as a faculty member 13.0% £ 28.777 12.11% £ 27.668 0.811
-in anSher setting 3.77% £ 18.206 2.80%+ 12.233 0.625
rs per week 30.38 + 13.288 37.72+10.724 <0.001
ents treated 34.63 + 30.072 43.90 + 27.356 0.009
plant surgeries 13.90 + 13.323 9.12 + 13.709 0.003
Numb ases per 2.71 £ 3.498 3.45 1+ 4.936 0.100
month

Table and European respondents’ considerations concerning risk factors/indicators
for peri
Patient-related Who? 1 2 3 4 5 Mean = SD
risk factors Y
Poor oral hygiene U.S. 0% | 3.4% | 10.9% | 23.6% | 62.2% | 4.45+ 0.818
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Europe | 0% 0% | 41% | 27.6% |68.4% | 4.64 + 0.561
0.005
Hist% U.S. 0.5% | 4.9% | 17.8% | 38.0% | 38.8% | 4.10 + 0.895
erio itis
g Europe | 0% | 1.0% | 11.1% | 38.4% |49.5% | 4.36 £ 0.721
0.006
Smoﬁinh U.S. 0% | 1.6% | 14.5% | 31.1% | 52.8% | 4.35+ 0.783
s Europe | 0% | 1.0% | 12.1% | 32.3% | 54.5% | 4.40 £ 0.741
0.554
Diabetdg melifhs | U.S. |0.3% | 7.0% | 24.0% | 40.2% | 28.5% | 3.90 £ 0.906
Europe | 0% | 9.1% | 28.3% | 40.4% | 22.2% | 3.76 + 0.905
! l ' 0.177
Geneti U.S. 3.7% | 12.6% | 29.6% | 35.1% | 19.1% | 3.53 £ 1.051
predisposition
Europe | 0% | 6.1% | 31.3% | 42.4% | 20.2% | 3.77 £ 0.843
0.021
Patie! related U.s. Mean = 4.07 SD = 0.587
risk fa X P =0.051
(alph ) Europe | Mean =4.18 SD = 0.458
ImpIaErEd Who? 1 2 3 4 5 Mean * SD
risk indi s® P
Implant s U.S. 6.0% | 20.1% | 36.5% | 24.7% | 12.8% | 3.18 + 1.081
Europe | 11.1 | 17.2% | 45.5% | 22.2% | 4.0% | 2.91 £ 1.001
% 0.023
Occlus'g U.S. 2.4% [ 13.1% | 22.6% | 31.0% | 31.0% | 3.75 + 1.102
Europe | 13.1 |22.2% | 42.4% | 16.2% | 6.1% | 2.80 + 1.059
% <0.001
Presen U.S. 23% | 7.8% | 24.4% | 41.5% |24.1% | 3.77 £ 0.978
keratiniged tissue
Europe |7.1% |17.2% | 32.3% | 28.3% | 15.2% | 3.27 £ 1.132
<0.001

ut

Legend:
1. The ans
for.

rs to the question “How much do the following factors put a patient at risk
ping peri-implantitis?” ranged from “1” = “not at all” to “5” = “very much”.

2. ex was computed by averaging the responses loading on the respective
fac e factor analysis of the responses concerning risk factors.
3. No index was computed for the knowledge responses concerning the implant related

risk indicators because Cronbach alpha is 0.426.
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Table 3: U.S. vs. European respondents’ considerations concerning diagnostic criteria for
peri-implantitis.

Diagn Who? 12 2 3 4 5 Mean + SD
criteria o]
Clinical probi .S. 1.8% 7.8% 19.8% | 25.8% | 44.8% 4.04 £ 1.060

o Europe | 0.0% 0.0% 6.1% | 24.2% | 69.7% 4.64 + 0.597

<0.001

U.S. 0.0% 1.6% 21% | 17.1% | 79.3% 4.74 £ 0.572

Europe | 0.0% 0.0% 1.0% | 20.2% | 78.8% 4.78 £ 0.442
0.551

Presence of u.s. 1.0% 49% | 18.9% | 26.4% | 48.7% 417 £0.970

bleeding

Europe | 0.0% 51% | 15.2% | 25.3% | 54.5% 4.29 + 0.906
0.249

Presence of u.S. 0.3% 0.8% 7.3% 17.9% 73.8% 464 +0.674

suppuration

Europe | 0.0% 0.0% 3.0% | 21.2% | 75.8% 4.73 +0.511
0.172

Implant expo u.s. 1.6% 6.8% | 20.3% | 33.6% | 37.8% 3.99 + 0.997

and gum recession
EEurope 71% | 11.1% | 30.3% | 24.2% | 27.3% 3.54 + 1.206
0.001

Legend: L

1. Nag @ as computed for the diagnostic criteria responses because Cronbach

alp @7453.
2. The rs to the question “How important are the following criteria to you when
yo‘ma?e a diagnosis of peri-implantitis?” ranged from “1” = “not at all” to “5” = “very

b
-

Table ntage of use of different treatment strategies for peri-implantitis by respondent
group.
Oral hygiene Who? 1 2 3 4 5 Mean * SD
related tx P
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- Educating the U.S. 0.0% | 1.3% 1.8% 7.0% | 89.9% | 4.86 +£0.488
patient about oral
hygiene Europe | 0.0% | 0.0% | 0.0% 51% | 94.9% | 4.95 % 0.220
0.005
- Pla rol U.S. 0.0% | 1.0% 1.6% 7.0% | 90.4% | 4.87 £0.456
Europe | 0.0% | 0.0% | 0.0% 71% | 92.9% | 4.93 £0.258
0.080
U.S. Mean = 4.86 SD = 0.467
p =0.020
Europe Mean = 4.93 SD =0.228
Who? 1" 2 3 4 5 Mean % SD
¢]
- Me i U.S. 0.3% | 0.8% | 3.4% | 13.2% | 82.4% | 4.77 £ 0.570
debridemen
Europe | 7.4% | 4.3% | 12.8% | 14.9% | 60.6% | 4.17 £ 1.250
<0.001
- Antim U.S. 24% | 5.0% | 13.9% | 22.8% | 56.0% | 4.25+ 1.024
cleansing
Europe | 5.1% | 51% | 19.2% | 22.2% | 48.5% | 4.04 + 1.160
0.077
- ic U.S. 31% | 83% | 21.9% | 31.0% | 35.7% | 3.88+1.085
an erapy
Europe | 7.1% | 26.3% | 27.3% | 31.3% | 8.1% | 3.07 £ 1.090
<0.001
- Regeneration U.S. 4.0% | 10.1% | 30.9% | 35.2% | 19.7% | 3.57 £ 1.042
s Europe | 15.3% | 33.3% | 33.3% | 16.7% | 1.4% | 2.56 + 0.991
<0.001
- Aut bone U.S. 32.3% | 24.7% | 19.9% | 16.3% | 6.7% | 2.40+1.274
graft
Europe | 38.9% | 26.3% | 23.2% | 84% | 3.2% | 2.11+1.115
- U.S. 9.6% | 10.7% | 26.0% | 39.1% | 14.8% | 3.39 £ 1.150
‘|—' Europe | 38.9% | 21.1% | 28.4% | 10.5% | 1.1% | 2.14 +1.088
<0.001
- Xenz U.S. 31.7% | 15.9% | 19.8% | 24.4% | 8.2% | 2.61+1.363
< Europe | 29.0% | 25.8% | 29.0% | 14.0% | 2.2% | 2.34+1.108
0.048

Table 4: Continued
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Regenerative Who? 1 2 3 4 5 Mean * SD
treatment o}
- Gw u.S. 7.7% | 11.6% | 25.1% | 40.7% | 14.8% | 3.43 +1.113
memBrane
Europe | 27.7% | 21.3% | 28.7% | 19.1% | 3.2% | 2.49+1.180
<0.001
N -m’ and U.S. Mean = 3.05 SD = 0.848
Rge rative p <0.001
treat’hjexz Europe Mean = 2.27 SD = 0.824
(alphag 0579)
Singléyi Who? 11 2 3 4 5 Mean £ SD
p
- AllO‘:’ , u.S. 64.5% | 14.5% | 11.0% | 7.0% 2.9% | 1.69 +1.098
s Europe | 56.3% | 21.1% | 15.5% | 5.6% 14% | 1.75+1.010
0.699
- Reﬂ U.S. |106% | 16.4% | 34.1% | 31.2% | 7.7% | 3.09 + 1.096
sur
Europe | 52% | 13.5% | 19.8% | 45.8% | 15.6% | 3.53 £ 1.076
<0.001
- Implapt ty U.S. 19.6% | 26.9% | 25.3% | 21.0% | 7.3% | 2.69+1.210
Europe | 25.6% | 20.0% | 17.8% | 26.7% | 10.0% | 2.76 + 1.360
0.693
- [ u.S. 55.9% | 11.6% | 9.6% | 11.6% | 11.3% | 2.11 +1.459
Europe | 72.0% | 8.6% 7.5% 3.2% 8.6% | 1.68+1.270
s 0.005
- Photo mic u.S. 81.1% | 9.5% 6.0% 3.2% 0.3% | 1.32+0.751
thera
Europe | 75.0% | 13.0% | 5.4% 3.3% 3.3% | 1.47 +0.977
0.184

Ju -

Legend_“

1 The ans
st
5

rs to the question “How often do you use the following treatment
when you treat a patient with peri-implantitis?” ranged from “1” = “never” to
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Table 5: U.S. vs. European periodontists’ attitudes related to peri-implantitis.

Attitudes towards peri-| Who? 1 2 3 4 5 Mean £ SD
| consider p€ is U.S. 0.3% | 1.3% | 84% | 23.2% | 66.8% | 4.55+0.725
a seriousiprobiemm
Currenﬂy_ ! Europe 0.0% | 0.0% | 57% | 17.0% | 77.3% | 4.72 £ 0.566
0.021
Peri-implan @ US. | 00% | 1.0% | 3.9% | 15.4% | 79.6% | 4.74 + 0.580
become a e ous
issue in the futu Europe | 0.0% | 0.0% | 0.0% | 18.5% | 81.5% | 4.81 £ 0.391
c l’ , 0.137
Pl seriousneSs Ihdex’ U.S. Mean = 4.64 SD = 0.573
(alpha = 0. p =0.042
Europe Mean = 4.75 SD =0.433
Need fo r Who? 1" 2 3 4 5 Mean % SD
edug¢ation p
There is a great need for U.S. 0.8% | 29% | 9.1% | 27.2% | 60.1% | 4.43 +0.834
a standardizé@\pratocol
for the treate aj beri- Europe 0.0% 0.0% | 3.4% | 27.6% 69.0% 4.66 + 0.546
implantitis. 0.002
General dentistShheed Who? 1 2 3 4 5 Mean * SD
ucated: o]
- about how to diagnose us 0.0% | 0.3% [ 2.1% | 15.9% | 81.7% | 4.79£0.473
peri-implantitis.
Europe 11% | 1.1% | 2.2% | 12.2% | 83.3% | 4.76 + 0.659
0.554
- about whe @ ra us 0.0% | 0.0% | 1.0% | 10.2% | 88.8% | 4.88 + 0.359
patient for t caffment
of peri-implantiti Europe | 0.0% | 1.1% | 3.3% | 14.1% | 81.5% | 4.76 £ 0.562
0.061
- about how {o offe U.S. 0.3% | 0.5% | 2.9% | 15.1% | 81.2% | 4.77 £ 0.548
maintena r
imp|ants_ Europe 2.5% 1.2% | 3.7% | 17.3% 75.3% 4.62 £ .830
: 0.129
Need for b U.S. Mean = 4.81 SD = 0.389
education In p =0.186
(alpha = Europe Mean = 4.72 SD = 0.587
Single i Who? 1 2 3 4 5 Mean * SD
p
| would like to attend U.S. 34% | 3.9% | 16.5 | 24.7% | 51.4% | 4.17 £ 1.058
continuing education %
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courses about the treat- Europe 0.0% | 45% | 7.9% | 23.6% | 64.0% | 4.47 £ 0.827
ment of peri-implantitis. 0.004

{

Legend:

1. nged from “1” = “disagree strongly” to “5” = “agree strongly”.

2. In s were computed by averaging the responses loading on the respective factor
fo n index was created.
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