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Abstract

T

Backgrour @ amount of initial physiological bone remodeling (IPBR) after implant placement

P

varies amd themways it may play a role in peri-implantitis development remains unknown. The aim of
this retrospL.\dy was to investigate the association between the amount of IPBR during the first

year of implant pla@ement and incidence of peri-implantitis as well as the pattern of progressive bone

SC

loss.
Methods: ﬁnd radiographic documentation of implants at the time of implant placement (T0),
1 year + 6 fter crown placement (T1), and at a > 2-year follow-up from implant placement

(T2) were ffetrospectively collected. IPBR was defined as the bone loss occurring from implant

N

placement to the end of the bone remodeling (T1). Cases were grouped into those diagnosed with

(test) or with eri-implantitis (PIm) (control). Linear regression model under generalized

3!

estimat approach was estimated to assess correlation between marginal bone loss (MBL)

rates in bg ds (T1-TO) and (T2-T1). Receiver Operating Characteristics (ROC) curve was

estimated to explore an optimal cut-off point of T1-TO MBL to discriminate between PIm and no-PIm

implants. s
AR

Results: A total of 45 patients receiving 57 implants without PIm and 40 with PIm were included.
There were no associations between PIm and IPBR (p>0.05), nor between BML of (T2-T1) and (T1-
T0). However, arch and total follow-up showed significant influence on the probability of PIm.
Splinted implants showed an MBL rate of 0.60 mm/year higher than non-splinted implants (p<<0.001)

from T1 to T2.

Conclusio atistically significant association was found between IPBR and incidence of peri-

implantitis.
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Introdu*’on )
Lately, pe has become a discipline that is as much about saving dental implants as it is

about savimgmmatural teeth. Although dental implants have revolutionized dentistry, they have
consequenlLreated many associated complications such as peri-implantitis'. One of the most

important ‘erequi’tes for success of the implant therapy is alveolar bone stability, which depends on

the quality ical integration with bone, also known as osseointegration®. Early marginal bone

S

loss (MBL)®#0uii@ implants has been attributed to several factors, including but not limited to implant

collar design; micBogaps and movements’; implant-abutment junction vertical position®; abutment

Gl

height’; im wn/restoration design’; to trauma induced by flap elevation’, reduced buccal bone

and soft ti

N

jgkness at the implant site®; and possible inflammatory reactions’. Additionally,

initial bongfr ion is expected to occur during the formation of supracrestal fiber height (e.g.,

d

biologic width) consisting of the epithelial and connective tissue adhesion forming a mucosal barrier.
This phenom considered physiological, and to some extent unavoidable'” ''. Certain implant

designs igal concepts have been proposed to overcome this initial resorption phenomenon

with varied success, including platform switching; implant placement as related to the crestal bone

r

levels; increased peri-implant soft tissue thickness; and use of long abutments, among others '*"°.

However, @ e above protocols have been able to completely prevent this early crestal bone

resorption

h

Galindo-Mgreno amd colleagues showed that most of the implants (96%) that exhibited an MBL of >2

{

mm at 18 d MBL of at least 0.44 mm or more 6 months post loading. Perhaps if this initial

U

“physiolog e loss during the healing/remodeling phase exceeds a certain threshold, it may

potenti e a niche for pathogenic microorganisms, enabling a more anaerobic environment and

A

promoting pro ive bone loss'®. Conceivably, an early increased peri-implant bone loss may be

indicative of peri-implantitis development during the remodeling phase'®. Although a loss of 2 mm of

This article is protected by copyright. All rights reserved.



marginal bone during the first year after functional loading has been historically considered a
successful outcome, it is critical to re-visit and to examine if the 2 mm threshold between
physiolwathological states is still reasonable'”’. Thus, if exceeded a certain limit, it can be
hypothesiz @ arly crestal bone remodeling may act like a risk factor for peri-implantitis. Hence,
the aimmofmhismetrospective study was to investigate the association between the amount of initial
physiologihremodeling (IPBR) during the first year of implant placement and incidence of

peri-implanfitis, asfwell as the pattern of progressive bone loss.

ISC

Materials and methods:

This studyfwas approved by the University of Michigan, School of Dentistry, Institutional Review

N

Board for Human Studies (HUMOO0172687). This retrospective case control investigation included

implants place maintained at the University of Michigan School of Dentistry. Implants placed

d

from Jal o September 2019 were screened. In order to be included in the present study, the

following d ation was needed:

\

e Radiographic documentation: periapical X-ray at the time of implant placement (T0), 1 year £

r

ter crown placement (T1) and from implant placement to the last available follow-

implants with peri-implantitis were treated, the last x-ray before treatment was

%'

s T2

H

Cligical dggumentation: Presence of complete periodontal charts to assess the probing pocket

tf

de ) and presence of bleeding on probing (BoP) 1 year + 6 months after crown

U

pl nd at a > 2-year follow-up.

ility of medical records (to assess presence of diabetes and smoking habits).

e Presence of opposing occlusion (teeth/implants).

This article is protected by copyright. All rights reserved.



e Single implant restorations, splinted adjacent implants and implant supported bridges.

Ex

jtlria:
° Pa@lcomplete charts.
|

|
e Pafients with a <l-year follow-up period.

e Medically ompromised patients (any past records of uncontrolled diabetes, radiation and/or

chmpy treatment, psychological problems) and severe bruxism cases (diagnosed
an S

reported).

e Pati ated or maintained in centers outside the University of Michigan School of

Deglsfry.
° Pamh inaccessible files due to bad debt, destroyed records, or decease.

° plant restorations, hybrid restorations and overdentures.
As pa collection process, additional information was gathered at the time of implant

placement, including: age, tobacco usage and diabetic history, the number of implants placed and their

locations, iharacteristics (brand, length, diameter, implant neck design), mechanism of crown

retention (§ @ ement-retained), number of maintenance appointments, type of implant-abutment

connection, api ronal implant position (sub-, equic-, or supra-crestal), as well as timing of bone
graftinﬁ'; implant placement).

M-

The physi gital records of implants that fall under the predetermined eligibility criteria were
screened a ated by two examiners (MVR and AR). Any disagreement that arose during the
evaluati data collection process was resolved through discussion with the supervising

investigator (H
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Patient enrollment was done through complete-case analysis. As such all implants that fell into our

inclusion criteria were included. Since this is a case control study, the number of implants needed to

-1 B

be matched. After including implants with peri-implantitis (case group), we consecutively included

N\

implants (that respected the inclusion criteria) that did not develop peri-implantitis.
ol

I
Peri-impla!titis and survival rate definition

r@f peri-implantitis (PIm): The definition for PIm proposed by the American

P
Ac Periodontology/European Federation of Periodontology 2017 World Workshop
on the Classification of Periodontal and Peri-implant Diseases and Conditions guidelines '*

was used SClassify cases in a binary fashion as either positive or negative for PIm: 0 for peri-

imglth (control group), and 1 for PIm (test group). Because baseline data were
av. -

Im diagnosis was based on 1) progressive bone loss beyond initial bone

re@ 2) increased probing depth compared to previous examinations, and 3) presence

and/or suppuration on gentle probing. The marginal bone level changes were

radiogr: ally examined by two authors (AR, MVR) at the mesial and distal aspects of the
lants using commercially available software” . If significant differences arose, a
thig reviewer (HLW) was included for reassessing the radiographs in a joint session and to

mak al judgment.

e Initial p ogical bone remodeling (IPBR) was defined as the bone loss happening from

implanfiplacement to the end of the bone remodeling, generally, 1 year after crown placement

q

(T1

{

Statistical i

3

MBL d first period (TO to T1) was considered as the principal predictor on the PI group.

A

Absolute difference T1-T0 between bone level and yearly rate were defined as follows:

This article is protected by copyright. All rights reserved.



I ) MBLT1—-T0=BLT1-BLTO
v MBL rate = MBLT1-TO
Q yearty rate = followup T1 —TO (years)
I

Statistical Qoonsists of a description of categorical (absolute and relative frequencies) and
continuousw standard deviation, range and median) variables for the total sample and
differentia@lm group. At implant level, a multi-level simple binary logistic regression using
generalized estimation equations (GEE) was conducted to assess the association between each
independet!variable and PIm diagnosis (yes/no). Non-adjusted odds ratio (OR) and 95% confidence
intervals ined from the Wald's Chi’ statistic. Then, a multiple model was estimated

according to%th evant factors and covariates detected in the simple models. Receiver Operating

Characte 0OC) curve was estimated to explore an optimal cut-off point of T1-TO MBL to

discrim etween PIm and no-PIm implants. Area under curve (AUC) and 95% confidence

interval were obtained.

]

A linear re n model under GEE approach was estimated to assess correlation between MBL

rates of bo

Regarding r analysis, a post-hoc estimation was obtained. A sample size of 97 independent
implant 9.4% power at 95% confidence to detect rates at 50% and 80% as significantly

different in_both groups using a logistic regression model and assuming 95% confidence. However,

ds (T1-T0) and (T2-T1). Significance level used in analysis was 5% (a=0.05).

{

implants w dependent, and this power must be corrected because of the two-level structure of

L

data. Each provided an average of 1.15 implants and within-subject correlation CCI=0.5

A

(moderate) med, leading to a correcting coefficient D=1.5. Therefore, 97 dependent implants
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provide the same power as 68 independent ones, providing power at 74.8% under the same previous

conditions.

Author Manuscript
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Results:

Clinical characteristics and demographic profiles

A total of 17 males and 28 females), averaging 72.2 + 8.1 years (ranging from 58 to 91

years ojd) petegicluded in the study. Table 1 provides the demographic and baseline clinical
parametersh, the included patient sample hosted a total of 97 implants (57 No PIm and 40
PIm). Imp@ow-up, characteristics of patients and implants, prosthesis, treatment, and time
protocols b are shown in Table 2. No significant associations between IPBR and the presence
of PIm Wem

fied (Table 2). The location of implant showed a weak association (OR=0.33;

p=0.091). Implant§ placed in mandible had less risk to develop PIm (67% less). Furthermore,

Gl

independermhe initial IPBR, one additional year of follow-up increased the risk to have PIm

by 18% (O

The effE-Tﬁ MBL on the risk of PI:
Multipl ere performed considering absolute MBL (T1-TO) (Table 3) as independent

variable a& sted by position (maxilla/mandible) and total follow-up (T2 — TO). There was no

=0.037).

association b n PIm and MBL during the first year after prosthetic placement. However, arch and
total follo

ed significant influence on the probability of PIm. Each additional year of follow-

up aftemcement increased the risk of having PIm by +20% (OR=1.20; p=0.024). Implants

iy

placed ble reduced risk of PIm at 73% (OR=0.27; p=0.041). ROC curve (Figure 1) was
estimated the efficacy of MBL T1-TO to discriminate between PIm and no-PIm implants.
The curve is eventually superposed to the diagonal (green line), suggesting that the
discriming y of the MBL is not different from chance. The area under curve was estimated at
0.47 (95%CT: .59) with p-value= 0.608, concluding the no differentiation from chance.

This article is protected by copyright. All rights reserved.



Correlation between MBL of (T2-T1) and (T1-T0)

Yearly MBL rates from both periods, (T2-T1) and (T1-T0), were analyzed to visualize a possible
association between time periods. Scatterplot in Figure 2A shows no association between analyzed
time periods. When atypical values (implants with yearly rates higher than 2 mm per year) were
excluded (Figure 2B), no correlation was found. As graphically expected, results of simple linear

regression did not show any significant correlation (b=0.11; p=0.291).

(

Analysis ofpa gical marginal bone loss (MBL) (T2-T1)

Results of i inear regression (B coefficient) using GEE model was performed to study the

U

impact of paii nd implants, prosthesis, and treatment variables on the MBL rate (see Table S1 in

online Joudal of Periodontology). A multiple regression model was built considering the significant

£

/close to significance variables in the simple regression model (Table 4). Splinting or non-splinting is

the most relev tor in the model. Splinted implants showed an MBL rate of 0.60 mm/year higher

d

than no plants (p<0.001).

The n intenance visits showed a relevant association. Implants that underwent 2-3
maintenance visits per year showed a higher rate of MBL/year, at 0.2 mm compared to those with

fewer thanh(p=0.021). Moreover, implants that had more than 3 maintenance visits per year

showed a @ e of MBL at 0.4 mm compared to those with fewer than 2 visits (p=0.010). After

adjustinf the rate of MBL in the first period (TI-T0) remained non-significant (p=0.583).

{

Discussio

U

The present a showed that there was no statistically significant association between IPBR and

incidenc . However, each additional year of follow-up showed a 20% increase in the risk of

A

developing PIm (p=0.024). Splinted implants had a MBL of 0.60 mm/year, which was higher than
non-splinted implants (0.12+- 0.20 mm/year) and it is not 0.60 mm higher than in non-splinted.
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Galindo-Moreno and colleagues analyzed the MBL rates around implants to establish the difference

17.21 'The authors concluded

between physiological and pathological bone loss due to peri-implantitis
that imthing increased MBL rates (0.44 mm at 6 months post loading) at early stages could
potentially @ ise the final implant outcome, with an increased risk for implant failure. In
contrastmoummesmits did not show any significant association between IPBR and PIm. This variance in
results coquibuted to a few factors such as implant locations, presence of grafted areas, or
sample siz@udy evaluated implants placed in both arches while Galindo-Moreno and co-
workers re implants placed in the maxillary arch (where our study found more PIm in the
maxillary m‘eir measurement timepoints were also comparatively different from the present
study. It is import;t to keep in mind that in the mentioned study, differences in the MBL progression
pattern weﬁn the second period of study; between the T2 observation period (6 months) and

the follow 18 months). The present study also showed a 20% increase of PIm in implants

during this§se emporal frame (12 to 24 months). Both studies exhibit a non-linear trend in the

pathological marginal bone loss around implants.

Romanos PP tudied the peri-implant soft tissues around implants with platform switching
abutments and found that the supracrestal fiber height (an old term for biologic width) changed
signiﬁcant! based on the location of the implant, either the maxilla or mandible®'. In maxilla, the
supracresta eight was reported to be 6.5 = 2.5 mm and in the mandible, it was 4.8 = 1.3mm.
InterestingQ

mandible !Ving a lesser risk of developing PIm. This may be hypothesized to be due to the compact

nature of t* man’o' ular bone providing more resistance to the inflammatory infiltrate, in contrast to

tudy showed an association with the arch the implants were placed in, with

the trabec of the maxillary bone with marrow spaces. Another retrospective study of 558
implants p 172 patients revealed that lower peri-implant average MBL was associated with
type 1V, hey found mean average MBL (mm/yr.) was lowest in type IV bone, followed by
bone types III, I[5%8hd 1. Similar findings were also reported by Lindquist et al. in a 15-year follow-up

study”. On the contrary, Blanes and coworkers did not find significant differences in MBL among
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bone types but related a tendency to an increased MBL around implants placed in type I bone versus
type III bone®. Penarrocha-Diago and collaborators also related an increased MBL in mandible bone
in compMmaxilla bone, regardless of the type of implant used®. Many parameters may play
an importis relationship, not only the bone typology but also the features of the soft
tissues mvomiypimgmthe different bone typologies™. It is important to keep in mind that pathological
marginal bLis always subsequent to mucositis (soft tissue inflammation) in contraposition to

the early plilysiological MBL?.

C

Accordintha, a statistically significant difference exists (p<0.001), with the MBL rate of

splinted iwﬁing 0.60 mm/year higher than non-splinted implants. While this agrees with other
it

studies®, i#ts with other studies®™ *°, which reported that the difference of MBL between
splinted an! non-splinted implants was clinically insignificant. It is noteworthy that former study had

a follow-up period of ten years, and only implants placed in the maxillary arch were evaluated™.

The current anal¥sts has also indicated that implants that went through 2-3 maintenance visits per year
showed a te of MBL/year, at 0.2 mm compared to those which had < 2 visits (p=0.021). Even
more s at had > 3 visits/year showed a higher rate of MBL at 0.4 mm compared to those

with fewer than 2 visits (p=0.010). We speculate that this happened in a retrospective fashion, in the

same manrh occurs with periodontitis patients, where patients with more bone loss had to be

kept in a sntenance recall during the follow-up period®’. In other words, excessive bone loss

resulted in thepatient being enrolled into more maintenance visits, and not vice versa.

Our curre gation did not assess the effect of prosthetic abutment height and soft tissue

thickness both of which have emerged as important factors related to preserving the
b

marginal g the early healing phase and could be considered as a limitation to the study.
Since the _di ce between physiologic and pathologic change is in millimeters, the reliability of
MBL measu s is of utmost importance, which may be questionable using two-dimensional

periapical radiographs. Several studies evaluating MBL, including ours, have used periapical
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radiographs for assessments which present certain inherent limitations such as questionable accuracy

26, 28, 31

of measurements and inability to evaluate facial and lingual changes Even so, cone beam

{

computeri omography is not without shortcomings given the artifacts caused by implants™.

This study

|
current stugy, being a case control, where we included a wide cutoff point for IPBR (12 months + 6

e design limitations. The first that should be considered is the design of the

P

months) to dav meaningful sample size. Albeit the sample size of the current study is still

C

considered inally, patient enrollment was done through complete-case analysis, which may

have led tofomie s@lection bias to stay consistent with our inclusion criteria.

S

Further controlled§tudies, with a higher sample size, with similar/more strict inclusion and exclusion

U

criteria should be designed to avoid all limitations this study might have fell into, if

N

higher lev nce is sought.

Conclusio

d

The results o esent study did not show a statistically significant association between the amount

\

of phys e remodeling after prosthetic placement and incidence of peri-implantitis.

Should clifiicians wait for a year to determine the implant outcome or does early MBL provide an

[

insight into, lant prognosis? That may not be a straightforward answer, as suggested by the

O

presented e , or lack thereof. Clinicians must carefully assess progressive bone loss at various

points in tifle, in addition to clinical parameters such as visual signs of inflammation, probing depth,

g

line or dropgof bleg#ling on gentle probing, and/or suppuration, in order to make an informed decision

{

about treat alities, including the need for any treatment at all, since peri-implant health may

U

33,34

exist even sence of reduced bone support

A
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Figures and Tables Legends

Table 1. Dgmographic and clinical characteristics.

!

Table 1 De hic and clinical characteristics: Number of patients (%) or mean + standard
deviation. Q
I
Characteristics Number
(Vo)
N patients 45

AGE (years) 72.2+8.1
GENDER
Male 17 (37.8)

Female 28 (62.2)

DIABETES
No 37(82.2)
Yes 8(17.8)
PERIODONTITIS
No 25(55.6)

Yes 20 (44.4)
SMOKING

No 34 (75.6)

Yes 11 (24.4)

Number of maintenances per year 3.67+
since implant placement 3.75

Jthor Manuscr

Table 2: Characteristics of patients and implants, prosthesis, treatment and time protocols by group.

/
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Table 2: Characteristics of patients and implants, prosthesis, treatment and time protocols by
PI Group: Number of implants (%) or mean + standard deviation. Results of simple binary logistic

regression (odds ratio OR and 95%CI) using GEE model.

PA GROUP OR 95% CI p-value

No PI (%) PI (%)

N implants 57 (58.8) 40 (41.2)

f

A (years) 72.8 £+ 8.0 71.4+7.9 0.98 0.91-1.05 0.507
< E>ENDER
Male 22 (38.6) 15 (37.5) 1
mFemale 35 (61.4) 25 (62.5) 1.05 0.35-3.17 0.934
33ETES
No 50 (87.7) 29 (72.5) 1
; Yes 7 (12.3) 11 (27.5) 2.71 0.65-11.4 0.173
TITIS
m No 31 (54.4) 24 (60.0) 1
Yes 26 (45.6) 16 (40.0) 0.80 0.26-2.39 0.683
SMOKING
No 44 (77.2) 29 (72.5) 1
Yes 13 (22.8) 11 (27.5) 1.28 0.36-4.57 0.700
N.MAINTEI!NCE SINCE IP 15.3+16.0 19.1+11.1 1.02 0.97-1.07 0.463
TOOTH TYPE
O PM 20 (35.1) 15 (37.5) 1
M 37 (64.9) 25 (62.5) 0.90 0.36-2.27 0.825
! ARCH
I ' Maxilla 5 (8.8) 9 (22.5) 1
jandible 52 (91.2) 31 (77.5) 0.33 0.09-1.19 0.091
SPLINTED
No 16 (28.1) 18 (45.0) 1
< Yes 41 (71.9) 22 (55.0) 0.48 0.15-1.48 0.201
RETENTION
Cemented 48 (84.2) 32 (80.0) 1
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Screw

LEVEL

Bone

{

ft tissue

GE

rip

1

2

RESTAR LEVEL

C

quicrestal
upfacrestal

crestal

= 3
3
;3

-12mm

12mm

dNus

3
32

<4mm

4.5mm

M

4.5mm

GBR BEFORE IP

L No
Q.:

R AT IP
-
Yes

T1-TO FMP(years)

T2-T1 FOLLOW UP}(years)

b

T2-TO FOLLOW UP (years)

9 (15.8)

48 (84.2)

9 (15.8)

22 (39.3)

34 (60.7)

49 (86.0)
6 (10.5)

2 (3.5)

27 (47.4)
23 (40.4)

7 (12.3)

13 (22.8)
21 (36.8)

23 (40.4)

42 (73.7)

15 (26.3)

41 (71.9)

16 (28.1)

0.97 + 0.47 1.11 £ 0.58

3.92 +£3.01 5.60 + 3.72

4.89 + 3.06 6.71 + 3.65

8 (20.0)

38 (95.0)

2 (5.0)

10 (27.8)

26 (72.2)

28 (70.0)
8 (20.0)

4 (10.0)

16 (40.0)
15 (37.5)

9 (22.5)

10 (25.0)
19 (47.5)

11 (27.5)

32 (80.0)

8 (20.0)

35 (87.5)

5(12.5)

1.33

0.28

1.68

3.50

2.33

0.70

0.37

1.68

1.17

1.18

0.31-5.70

0.04-2.13

0.53-5.33

0.59-20.8

0.59-9.22

0.36-3.36

0.56-8.37

0.34-4.03

0.16-2.41

0.20-2.48

0.09-1.58

0.63-4.43

0.99-1.36

1.01-1.38

0.698

0.219

0.377

0.235

0.168

0.227

0.520

0.866

0.261

0.558

0.796

0.491

0.581

0.177

0.298

0.052

0.037*

<0.05; **p<0.01; ***p<0.001

-
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T

Table 3. l\er logistic regression on the marginal bone loss at period T1-TO [1 year = 6

months @ tSEgFewWAIplacement (T1)- implant placement (TO)] by group

Table 3 ¢ binary logistic regression on the marginal bone loss at period T1-TO [1 year = 6
months aftg placement (T1)- implant placement (TO)] by group. Mean + standard deviation.
Results of

multiple binary logistic regression (odds ratio OR and 95%CI) adjusted by follow up and
arch using GEE madel.

PA RS GROUP OR 95% CI p-value

il

No peri- Peri-
implantitis implantitis

implants 57 (58.8) 40 (41.2)

L (mm) 042+0.34 0.35+0.37 0.97 0.41-2.33 0.950
ARCH
Maxilla 5(8.8) 9(22.5) 1
Mandible 52 (91.2) 31 (77.5) 0.27 0.08-0.95 0.041""
T2-TO FOLLOW UP (years) 4.89+3.06 6.71+£3.65 1.20 1.02-1.40 0.024"
. p<0.05
——
-
Table 4: Y\/Bone loss rate at period T2-T1[> 2-year follow-up from implant placement (T2)- 1
year = 6 mont er crown placement (T1)] by characteristics of patients, implants, prosthesis and

treatme

A

Table 4: Marginal bone loss rate at period T2-T1[> 2-year follow-up from implant placement (T2)- 1

year = 6 months after crown placement (T1)] by characteristics of patients, implants, prosthesis and
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treatment. Mean =+ standard deviation. Results of multiple linear regression (B coefficient) using GEE

model.
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EVEL

[

Bone
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STAGE

N

1

2

ut

EVEL

quicrestal

A

crestal

Subcrestal

NUMBER
OF
IMPLANTS

73

24

33

25

32

34

63

86

11

32

60

77

14

6

MBL

PIm

0.52+0.38

0.34+0.20

0.29+0.19

0.50+0.45

0.69 +0.80

0.12+0.20

0.70 £ 0.66

0.43 +0.33

0.21+0.14

0.29+0.24

0.47 £ 0.53

0.39+0.36

0.25+0.18

0.37+0.47

B

-0.26

0.39

0.72

0.80

0.16

0.16

-0.15

0.05

95% CI

-0.59 - 0.08

0.06 -0.73

0.18-1.27

0.47-1.12

-0.23 - 0.55

-0.11-0.43

-0.41 - 0.11

-0.27 - 0.37

p-value

0.133

0.007+

0.0217"

0.010""

<0.001%

0.414

0.255

0.253

0.245

0.760
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T1-T0 MBL rate (mm/y) 0.04 -0.10-0.18 0.583

. p<0.05
: p=0.01

8. p<0.001

SC

Figure 1: e to assess the efficacy of marginal bone loss T1-TO [1 year + 6 months after

3

crown placement fI'1)- implant placement (TO)] to discriminate between implants with and without

peri-implan

rT;

Author Ma
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Figure 2: @rplot on the association between marginal rates from both periods, (T2-T1) [> 2-

year follow, implant placement (T2)- 1 year = 6 months after crown placement (T1)] and (T1-
TO) [1
after elthypical values (implants with yearly marginal bone loss rates higher than 2 mm)

-

nths after crown placement (T1)- implant placement (T0)]. B) Same scatterplot
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e linear regression (B coefficient) using GEE model.

RATE YEAR MBL T1_T0

Table S1 in Journal of Periodontology. Yearly MBL rate T2-T1 by
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