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One sentence summary: Barrier membrane does not enhance the outcomes
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Abstract w

Objective: To inyestigate the clinical and radiographic significance of using a mixture of

mineroliziﬁeminerolized allografts in combination (M) or not (NM) with a resorbable

cross-linke@ barrier membrane in the reconstructive therapy of peri-implantitis defects.

Methods: m randomized clinical frial was performed in patients diagnosed with peri-
implantitis ibited contained defects. Clinical parameters were recorded at baseline
(To), 6 nd 12 months (T2). Radiographic parameters were recorded at Toand T2. A
composite ia for disease resolution was defined a priori. A generalized linear model
(GLM) ated measures with generalized estimation equations (GEE) stafistical methods
were used.

Results: OSEO”' 33 patients (Nimplants=48) completed the study. At T2, mean disease resolution
was 77.1%. ddae. use of a barrier membrane did not enhance the probability of disease
@ OR=1.55, p=0.737). Conversely, the odds of disease resolution were
ociated with modified plagque index (mPI) recorded at To (OR=0.13, p=0.006)

resolution
statistically a
and keratiitized mucosa (KM) width (OR=2.10, p=0.035). Moreover, women exhibited greater
odds t se resolution (OR=5.56, p=0.02).

S

Conclusiop: structive therapy by means of a mixture of mineralized and demineralized
allografts is effe@tive in clinically resolving peri-implantitis and in gaining radiographic
marginal bone layel. The addition of a barrier membrane to reconstructive therapy of peri-

implaniidi s not seem to enhance the outcomes of contained bone defects
(NCT0528
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T

Introd uciiQ

Peri-im@lofiife®8pbresents a biofim-mediated inflammatory condition that courses with
progressiv loss.! This entity may compromise the longevity of dental implants, thus

impoc’ring@ely on the quality of life of patients. On the top of that, peri-implantitis has

been sug o lead to an increased systemic status of inflammation.2 3 This may rise the
susceptibili perience life-threating conditions such as acute myocardial infarction or
liver diseow;fore, peri-implantitis lesions must be promptly eliminated. To achieve such
a goal, thesslimigimn can opt fo remove the infected dentfal implant 4 or to decontaminate it
along with_the ;rformonce of other manoeuvres to establish a healthy ecosystem and to
minimize t j f recolonization.s Implant removal indeed is the most predictable strategy

to resolvefihe condition, nevertheless, it may not satisfy the patients” demands concerning

function, chewing, aesthetfics and phonetics.é On the other side, the therapy of peri-
implantifis .‘a being less predictable but more conservative, less fime consuming and
less costly

Wheff compared to implant removal and providing a new implant-supported
rehabil .

The therapeutic modality relies primarily upon the operator’s perspective, implant position,
soft Tissuem’rerisﬁcs and defect configuration. Non-surgical measures have shown
unsatisfactopmmin ferms of disease resolution.8 Surgical strategies, on the other side,
demons’rronced predictability and effectiveness levels in the long-term stability of
the peri-implant hard and soft tissues.? In general lines, peri-implantitis bone defects exhibiting
containedidefects are prone to show favorable reconstructive outcomes together with @

consistent_reducijon in the pocket depth.o. 11 Multiple clinical trials have validated this

approa
combinemx exhibiting supra-crestal components. It is worth noting that no consensus
e

or solid e

214 or in combination with other measures such as implantoplasty!s 16

xists regarding the use and type of biomaterials and barrier membranes.

In this sens ert et al. in a 12-month randomized clinical trial showed the radiographic

s of increased support of bone grafting combined with a barrier membrane
when compared®with no grafting 3. Hirzeler et al. validated the beneficial use of bone
grafting combined with barrier membrane to enhance radiographic bone level in the

3
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reconstructive management of peri-implantitis.!” Recently, Derks et al. challenged this finding
as no marked differences, but in mucosal recession, were yielded when compared
reconsTruqive fWropy only by means of bone grafting when compared with open flap
debridementlé_Into the bargain, Ross-Janséker et al. noted no remarkable clinical or
(c dif

orane
e

radiograp rences in sites reconstructed by means of bone grafting with or without

barrier mem In a 5-year follow-up.'” In contrast, Isler et al. in a 3-year clinical frial
I . . . .
demonsfrs d the outperformance of bone grafting combined with barrier membrane when

compare use of bone grafting combined with concenfrated growth factors in

reconstrug@five thRerapy.20 In light of the heterogeneous findings and the scant data

concernin dded benefit of using barrier membranes in the reconstructive therapy of
peri—implm goal of the present randomized clinical trial is to assess the clinical and
radiograpft€ si@hificance of using a mixture of mineralized and demineralized allografts in
combinafion r not (NM) with a resorbable cross-linked collagen barrier membrane.

Material uCods

A prospeomized controlled two-arm study was conducted in accordance with the

Declaration® of"®elsinki on human studies, following approval from the Ethics Committee of
the Un of Extremadura (Badajoz). Patients were collected at CICOM-MONJE Institute
(Badajoz, Spgigf®Patients received and signed a written inform consent. Patient data was

anony study was registered and approved by www.clinicalfrials.gov
(NCT05282667). The study is reported according to the CONSORT statement 2!

L

Study sc:

Consecuti nts exhibiting peri-implantitis were recruited from April 2019 up to June
2021. ieiimsample size was calculated considering 37% as the difference in disease
resolu’riMn study groups.22 Using this estimation with an alpha risk of 0.05% and a
statistical jf 80% led to sample size of 31 patients. Considering a potential dropout

rate of 15%, a taliol of 36 patients (18 per group) were recruited. The following criteria were
applied: all patignts in age of 18 to 80, non-smokers, with no presence of infectious diseases
at the

' mplant placement or during the maintenance program, with no presence of
systemic diSe@gg,or medication known to alter bone metabolism, and partial/complete

edentulous patients that had no active periodontal disease. Moreover, peri-implantitis bone

4
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defects where reconstructive therapy was indicated due to contained defect configuration
combined or not with supra-crestal defect configuration were included (i.e., type Ib, Ic, llib
and IIICI.QI Sub'a’rs were excluded due to pregnancy or lactation, former (<10 years) or

current smaoking and uncontrolled medical condifions. Uncontained defects (i.e., supra-

crestal ba cts -type Il - or implants outside of the bony envelope - type la or llla)23

where reconsiruciive therapy was not indicated, sites with <2mm of keratinized mucosa at
N
the bUCCS aspect or implants outside of the bony housing based upon intra-operative

visualizati excluded.

Randomiz@ti

SC

Patients omly assigned to the test or control group according to the last digit of

U

their chart number. As such, patients with records ending 1-4, 5-9 were included in test group,
and contr , respectively. When reached the total sample size of any of the groups,

paftients wgre only recruited for the remaining groups to complete the total sample size.

an

Case definifion Or peri-implantitis

Peri-implanti defined according fo the 2017 Word Workshop of Periodontal and Peri-

implan 25 Hence, the case definition applied was as follows: presence of bleeding

Vi

and/or suppuration on gentle probing (~0.2N), probing pocket depths of 26 mm, bone levels

>3 mm apgical of the most coronal portion of the intfraosseous part of the implant based on

I

periapicalFXTray. 1t the examiner deemed unsuitable access, the prosthesis was retrieved for

accurate @ .

Clinica

tho

The followihg clinical parameters and indices were recorded at To (5-6 weeks after non-

surgical therapy|Wé months and at 12-months by one previously calibrated (infra-operative k-

U

value >85% d on a previous examination of 15% of the overall sample) examiner (AM):

A

e Probing pocket depth (PPD) recorded in milimeter using a plastic/metal North

Carolina Probe applying an approximate probing force of 0.2N.13
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Definition

Modified sulcular bleeding index (mSBI) that scored 0-3 according to the

extensiveness and severity of bleeding on probing (BOP).2¢

Wquue index (mPl) that score 0-3 according to the visibility and severity of

pl cumulation.2¢

P

Mucosal recession (MR) was defined as the distance in mm from the implant-

abgtment connection as a steady mark and the mucosal margin

[l

Kegghini mucosa (KM) around dental implants, measured from free mucosal
MAkgi mucogingival junction at mid-buccal position, to the nearest milimeter

us rth Carolina Probe.

o

Suppuration (SUP) index around implants applied according to the grade of SUP:

grade 0 o SUP or non-suppurative exudate; grade 1=SUP manifesting 215 seconds

U

af le probing or SUP at a single spot (dot); grade 2 = SUP manifesting <15

se s after gentle probing or profuse SUP (drop or line) forming a confluent line;
ar
P

N

spontaneous SUP manifesting through the peri-implant sulcus upon

compression of the peri-implant soft fissues.2”

d

Infra-oss€ous component (IC) was measures infra-operatively at the mesial, medial
istal aspect of the defect from the adjacent bony peak to the base of the

def g a North Carolina Probe.

\Vi

e resolution

[

Successfu ent was evaluated at the latest evaluation. Peri-implantitis was considered

“resolved”

Radio

ollowing case definition was:

La@k or 1 spot (not profuse) of bleeding and/or suppuration on gentle probing (~0.2N)

h

cket depths of <5mm

f

No radiodiaphic progressive bone loss within the standard error 2 Tmm 28

U

A

gra essment
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Periapical radiographs were taken applying the long cone paralleling technique assisted by
the intra-oral radiographic positioning system. The following radiographic variables were
recorded got To fibaseline) and at latest follow-up examination T2 (12-months) and were

determined blinded examiner (RP):

e M level (MBL): distance determined by taking linear measurements from
iih eammm@simmncsial and distal point of the implant platform to the crestal bone on each
pem radiograph, corrected according to the known implant pitch.

e Infrgeb defect width (WD): distance (mm) between the distal and mesial
in’r@ol bone crest and the implant surface.

o Angwlafi@n of the infra-bony defect (DA): angle resulted from a vertical line along the
o nt surface and a line extending along the peri-implant bone defect.

Peri—imploCe defect morphology and severity

Characte f the peri-implantitis defects was based on defect morphology (Classes I-

) and m(grodes S-M-A), as proposed elsewhere.23 Briefly, according to the

morpholo lassified as follows: Class I: infra-osseous defect Class lb: 2-to 3-wall defect),

and ClI ined defect (Class lllb: 2- to 3-wall defects + horizontal bone loss, Class llic:
circumferentl fect + horizontal bone loss). Regarding severity, implants were graded as:
Slight ( the implant length, moderate (M): 25% to 50% of the implant length, and

advanced(A): >50% of the implant length.

Non-surgipy phase

Oral hygiepgsi ctions were instructed as part of the diagnostic phase. All eligible patients
diagnosedwith peri-implantitis underwent non-surgical therapy at least 5-6 weeks prior fo the

surgical rggonstrgctive phase by one operator (AM). Briefly, ultrasonic debridement using a
metal tip4,_a “mini-five” curette> and site-specific Gracey curettesé were used for scaling and
debridement of Se peri-implant sulcus. Further sub-mucosal air polishing was performed with

44100 Universaf; icago, IL, ISA
5 Hu-Friedy, Chicago, IL, USA

¢ Hu-Friedy, Chicago, IL, USA
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an erythritol-powder using a special plastic fip?. Irrigation was profusely applied with
chlorhexidine 0.12%.8 Clinical assessment was performed to check resolution. If peri-implantitis
was resol*d, Th' patient was excluded from the study. For candidates for reconstructive

therapy, hedling abutments, were placed whenever possible, 22 weeks before the surgical

reconstrud

Surgical re&cﬁve therapy phase

A fuII—’rhic@p was raised to have sufficient access. Debridement of granulation tissue

was condygt bsequently using a “mini-five” curette?, site-specific Gracey curettes!® and

NiTi brushw

performe;ver present uncontained components (supra-crestal or 1-to-2-wall defects
ngste

with a fu
brushes!s ﬁ’r 2-3 minutes at 600rpm followed by hydrogen peroxide (3%) for 2 minutes
i

surgical approach was tailored to the scenario. Implantoplasty was

arbide bur.'2 Surface decontamination was performed by means of NiTi

and irrig&ion with saline. The infra-osseous compartments were grafted using a

demineralized (fibers) and mineralized (particulated) cortical allograft’4 up to the adjacent

bony peaks. est group (M group) received a cross-linked collagen membrane!s on the

top of the strafifed grafting material, while the control group (NM group) no membrane was

used a emineralized fibers were left on contact with the soft tissues (Figure 2). Nylon
5.0'6 was us uturing. All the sites were left for transmucosal (non-submerged) healing.
Post-operdii e

N ©

7 Air-Flow, EMS, Herrlj g

N

8 Perioaid, Denigi

? Hu-Friedy, Chica , USA

10 Hu-Friedy, Chicago, IL, USA

' Hans Korea Co., Gyenonggi-do, [Kerea

u

12 Meisinger LLC, Nauss, Gemany

'3 Hans Korea Co., Fdo, Korea
14 LifeNet Heal T’
15 RTM, Osteogenics Biomedical, LUBbock, TX, USA

¢ Resorba® Sutures, Osteogenics Biomedical, Lubbock, TX, USA
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Patients were prescribed to apply 3 times a day chlorhexidine and chitosan gel in the area
for 2 weeks'?, and systemic amoxicillin 750mg 2 tablets a day for 7 days was also prescribed.
Moreoverlonﬁ—i’Iomma‘rory medication (Ibuprofen, 600mg, 1table every 5-6 hours for 5

ribed. In 2-3 weeks, the sutures were removed, and oral hygiene resumed. Af

days) was pre

this stage @i ntal hygienists performed full-mouth supra-mucosal supportive measures
using the air polisher.!8 Prostheses were placed on the implants 24 weeks after the surgical
. N

mTervenh(s.

Recall prog

During ’rhmon’rhs, patients were appointed on a 2/3-week basis after suture removal

for professi ministered oral hygiene measures in the grafted area. If proper oral
hygiene was cluded by the faulty restorative access with interproximal brushes,
modificati e prosthesis design was made until the access was satisfying. All the

paftients olled in the present study adhered thereafter to a 3-/4-month recall peri-implant

mainfenance therapy program supervised by the principal investigator during the first year
after surgm

S TCIﬁSﬁCE

Absolute and relative frequencies and means and standard deviation (SD) were used to
describe gihe categorical and confinuous variables, respectively. The homogeneous
dis’rribu’rior%

Mcmn—Wh' st. A generdlized linear model (GLM) of repeated measures with

iables between study groups was analyzed through Pearson Chi2 and

generalize8 ation equations (GEE) were performed to contrast infra-group differences
of clinical iographic variables from To to T1, Ti o T2and To to Ta. P values were obtained
with B igsy correction.  Simple binary logistic regression models with GEE were

perforWoin the probability of disease resolution at T2 follow-up depending on the
study gro s NM) and other potential clinical/radiographic independent variables.
Unadjusted estim@tes of OR and 95% confidence intervals (Cl) were obtained from Wald's

Chi2 stafistic. A gagltiple model was further constructed to adjust the results for all the relevant

17 Bexident Post, Isdin, Barcelona, in

18Air-Flow, EMS, Herrliberg, CH
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independent variables (p<0.10) from the simple regression model. Simple linear regression
models with GEE were carried out to estimate the magnitude of PPD changes from To to T2
occordinq to ’rbe study group (M vs NM) and other potential clinical/radiographic

independe ariables. Unadjusted estimates of beta coefficients (B) and 95% ClI were

a multiple model was created to adjust the results for all the consistent
independen na
. H o ) ) )

applied fgg other dependent clinical and radiographic variables such as changes from To to
T2 MBL, m(h

SPSS 15.0 @ Chicago, IL). The significance level used was 5% (a=0.05).

Results :
Study popm

The flowcRiart of the study is illustrated in Figure 1. From the 104 patients that were screened

varables (p<0.10) from the simple regression models. The same strategy was

uration, KM width, mPIl, MR, DW and DA. The analysis was performed with

for eligibiliiy, not meet the inclusion criteria and 4 did not need surgical therapy due to
earlier dis@as olution by means of non-surgical therapy. Among the 36 enrolled patients
with a fot mplants, half of them were randomly allocated in the M group (n=18) and

the ot e NM group (n=18). At T2, a total of 33 (Nimpiants=48) patients (M=17; NM=16)
completed th dy.

Demograghics

The descrij f the main patient and implant variables is summarized in Table S1 (see
online Jo eriodontology). Mean age of the participants was 64 + 9.3 years. Overall,

60.6% wer . The average of implants treated per patient was 1.5 £ 0.6. Aimost half of
the surgic@l reconstructive procedures were performed in the posterior upper arch (54.2 %).
Most of ’rhl ’rreo’r'd implants in the NM group had an anodized surface (75%), while 41.7% of
the implants in the M group included an acid etched surface. Homogeneous distribution
among ThesEroups was noted (see table S1 in online Journal of Periodontology).

Significan rrier membrane on disease resolution

10
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At T, disease resolution was reached in 75.1% (IC 95%: 53.3, 90.2%) and 79.2% (IC 95%: 57.9,
92.9%) of the surgical sites treated in the M and NM group, respectively. Mean disease
resolution FOS 77'%. The multiple logistic regression model confirmed that the use of a barrier
membrane _did not enhance the probability of disease resolution at T2 (OR=1.55, p=0.737)
(Table 3). sely, the odds of disease resolution were statistically associated with mPI
recorded a R=0.13, p=0.006) and KM width (OR=2.10, p=0.035). In other words, 1
. o
oddmonoScore recorded at mPI recorded at To reduced to 87% the overall probability of

disease r

! while 1 additional mm recorded at To KM width increased up to 110% the
chances @ disedse resolution (Figure 3). Moreover, women exhibited greater odds fo show

disease res (OR=5.56, p=0.02).

SC

Overall, the clini®al parameters assessed proved significant changes from To to T2 (p<0.001).

L

Mean PP ion from To to T2 amounted to 3.41 + 1.15 mm and 4.03 = 1.47 mm in the M
and NM

evidence

respectively (Table 1). The findings from the linear regression models

N

e use of a barrier membrane was not significantly associated with a PPD
reduction
in the N

0.21, p=0.292) (Table 3). Indeed, mean PPD decrease was 0.21 mm higher
red to the M group. Nevertheless, the amount of PPD reduction was
d to the magnitude of PPD recorded at To (B=-0.93, p<0.001) and to the
severity o iographic bone defect (p=0.039). Particularly, 1 additional mm in the PPD

a

signific

at To wi ciated with 0.93 mm higher PPD reduction at T2, while advanced radiographic

N

bone defects displayed 1 mm of higher PPD reduction compared to slight bone defects (B=-
1.01, p=0.Q31) (Figure 4).

Ol

Likewise, diographic parameters examined were subjected to significant changes

(p<0.001). to T2 months, mean radiographic bone gain was 1.72 £ 0.72 mm and 1.73 +

1

0.83 Mpaai and NM group, respectively (Table 1). The linear regression models also
indicat
p=0.774) (
was the only vafioble linked with greater MBL gain at T2 (B= -0.03, p=0.001) (Figure 5). In

e role of the barrier membrane on MBL gain was negligible (p= 0.07,

t

e S2 online Journal of Periodontology). Interestingly, peri-implant DA at To

L

detail, 1 positiveg@rade (°) recorded at To, DA was associated to 0.03mm less MBL gain at T2

(see ta nline Journal of Periodontology)

A

11
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The results obtained from the simple linear regression models evidenced that the use of a
barrier membrane did not influence the To to T2 changes of any other potential clinical/
rodiogroﬁ.ic Eo'umefers such as msBI (B=-0.01, p=0.960), SUP (B=0.01, p=0.974), KM width
(B=-0.15, p=Q.Z85), mPI (B=-0.37, p=0.059), MR (3=0.21, p=0.470), DW (B=0.3%, p=0.155) or DA
(B=-2.01, @

Discussiorh
Principal f@

The leading f€atlre that dictates the therapeutic modality of peri-implantitis is bone defect
configuration. Reconstructive therapy, in confrast to resective therapeutic strategies, has
been odﬁj in defects exhibiting morphologic characteristics that promote
confainment. act, reconstructive therapy proved safe and effective in these scenarios.??
Never’rhelEdilemmo on whether to use a barrier membrane in combination with the
bone gra terial or not is sfill a subject of discussion. The present randomized clinical
frial failed an added clinical and radiographic value of using a barrier membrane in

reconstruGii apy of contained bone defects. Moreover, a higher tfendency to succeed

in rec i herapy falls in sites with more effective plague control at To, in sites that
exhibit wide al band of KM and in women when compared to men.
Agreeme/!s and disagreements with previous findings

Reports up slate seem fo support the use of reconstructive therapy to increase the
radiograp

iect fill'2 13 and to limit MR after therapy.'® 30 Jepsen et al. in a muti-center
randomize j
(3.6mm)

debridemegn

al frial demonstrated the outperformance in terms of radiographic fill

f graffing with porous fitanium granules when compared to open flap
m). However, no superiority in terms of clinical parameters was yielded.!2
. In"a 12-month randomized clinical trial showed the added benefit in terms of
increoseiﬁ]phic MBL but not of clinical parameters of bone grafting combined with a

barrier m

Renvert efa

(2.7mm) when compared with open flap debridement (1.4mm).13 HUrzeler

et al. in nical model validated the beneficial use of bone grafting combined with

barrier ne to enhance radiographic MBL.!7 This approach has further been proven
beneficial in case series and cohort studies.’3!-35 Therefore, reconstructive therapy seems
beneficial in general lines. Now the issue that needs to be addressed is the added benefit of

12
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using a barrier membrane to fulfil the principle of guided bone regeneration. In a 5-year
follow-up study, Ross-Janscker et al. noted no remarkable clinical or radiographic differences
in sites re*nsfru’ed by means of an algae-derived bone grafting material with (1.3mm) or
without barriecmembrane (1.1mm)."? In contrast, Schwarz et al. in a 4-year study showed an

enhance @ linical and radiographic parameters that favoured to the use of collagen

membrane
N ) . .

ogreemes Isler et al. in a 3-year clinical trial demonstrated the outperformance of bone

graffing ¢

bovine bc@ing combined with concentrated growth factors (1.4mm) in reconstructive

therapy.20

when compared fo the use of nanocrystaline hydroxyapatite alone.3¢ In
with barrier membrane (1.7mm) when compared to the use of anorganic

indings, however, indicate that barrier membrane does not exerts an
influence linical and radiographic variables. In fact, radiographic bone gain was
similar for oups (1.7mm). This might be due to the following reasons: (1) the distribution
of defec’r@roﬁon, and (2) the nature and stability achieved by the bone grafting
material. study, 60% of the peri-implantitis bone defects exhibiting 3-/4-wall
morpholo he remaining 40% showed a supra-crestal component in combination with
the infro- efect. Forinstance, Isler et al. instead only excluded 1-wall bone defects.20
In oddi’riomm eligible for this study had to be inside the bony housing in confrast to
d t

others th consider this factor. Rosen et al. noficed that, regardless bone defect

config lants outside of the bony envelope are less prone to display favorable

outcomes ans of reconstructive therapy.24 Moreover, another crifical aspect that may

help in j ing the outcomes is the nature of the biomaterial. While previous studies only
used parficulated bone, a mixture of particulated mineralized and fibred demineralized
materials were applied. The demineralized fibres interlock allowing the graft become
moldable dratfion to conform the surgical site. This provides the particulated graft

more sta may promote space maintenance. Besides, the preservation process of

the demi allograft exposes natural growth factors leading fo an enhanced
osteoblast iwiliy and proliferation.3” In agreement, Wen et al. reported radiographic and
clinical oJicomes comparable to ours using a mixfure containing demineralized allograft

and barrig memfgrane in a non-submerged healing approach.!4

signific e resolution of peri-implantitis. Lower mPI at To was statistically associated with

a higher in disease resolution. Lagervall & Jansson showed that the success rate in

It is in’reres;lng ;: highlight from our findings that three variables assessed showed being

managing peri-implantitis was significantly lower for individuals with poor oral hygiene

(OR=2.9).38¢ Monje et al. demonstrated that unresolved peri-implantitis after reconstructive
13
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therapy ftended to display 18.3% higher mPl compared to resolved sites3! It is key to
understand that peri-implantitis is driven by an inflammatory response to a bacterial insult.
Therefore git is diggouraged to apply therapeutic measures in patients that did not response
fovorably. he motivational/educational phase.??. 490 Moreover, the GEE model yielded
significand
110% (OR=2.T).
width of g is associated with increased biofilm accumulation, soft-fissue inflammation,

greater

. In fact, every additional Tmm of KM increases de odds for resolution in

ecently, the DGI/SEPA/Osteology Workshop suggested that “a reduced

iscomfort, mucosal recession, marginal bone loss and an increased

prevalend€ of péli-implantitis”.4! A plethora of studies have certainly identified the role of KM

on peri-im ssue stability.4244 Limited data, however, exists on the association of KM on
the thera utcomes of peri-implantitis. Ravidd et al. failed to link KM and disease
resolution. he other side, Monje et al. demonstrated that a wide band of KM

significon’m a disease resolution in resective therapy (OR=5.9).15 In agreement with the

later, our indicate that the wider the band of KM the higher is the likelihood of
disease r ! This finding might be due to the enhanced patients” comfort during post-
operative iag or to a lesser pro-inflammatory response, as suggested in clinical studies.4¢

down 1.2

47 [t must dered that, according to our findings, the band of KM tended to narrow
implies that, if it is desired to have a minimum of 2mm after therapy to

maintaj 3mm at To might be needed. This must be further explored in future studies
as sugges viously elsewhere.® Last but not least, defects in women demonstrated to
resolve er when compared to peri-implantitis managed in men (OR=5.5). This is not

surprising as “spontaneous” oral hygiene behavior demonstrated being more efficient in

women ’rhin in men.4
Limi’ro’rion@:ommendoﬁons for future research

Itis relevoaf to note that all the patients that completed the study followed strict adherence
to sup py. It is unlikely to achieve such outcomes in non-compliers to supportive
mecsurwe, only patients completely motivated are eligible to this therapeutic

strategy. | bargain, it must be disclosed that these reconstructive approaches were

not com th non-reconstructive strategies (i.e., open flap debridement) to test the

effect of upon the clinical and radiographic outcomes. Therefore, this must be

further d in studies with longer follow-up. Moreover, findings obtained from this study
are applicable contained defects in implants placed within the bony housing. Thus, the

expendability of barrier membrane might not be suitable in defects that exhibit defects that

14
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are less contained due to inadequate bucco-lingual implant position.24 Last but not least,
probe selection and its features (including tip diameter) may also lead to force differences in
problng *nce "hls should be homogenized in future studies to minimize measurement

errors.so :
]

Recons’rru&ropy by means of a mixture of mineralized and demineralized allografts is

Conclu si

effective lly resolving peri-implantitis and in gaining radiographic bone level. The

addition o ier membrane to reconstructive therapy of peri-implantitis does not seem to
enhance omes of contained bone defects
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Figure 2. Case 1. Test group (M): (a-b) Initial presentation. (c)Full-thickness flap was elevated

to complete the debridement of the granulation tissue and decontaminate the implant
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surface. (d) Reconstructive therapy was performed by means mineralized and demineralized
allograft. (e) A cross-link membrane was placed on the top and adapted to the defect. (f-g)
Disease raoluﬁo' and MBL gain was noted at Ta. (b) Case 2. Control group (NM): (h-i) Inifial

presentatio k) Full-thickness flap was elevated to complete the debridement of the

granulatio and decontaminate the implant surface. (l) Reconstructive therapy was

performed Dy means mineralized and demineralized allograft. (m-n) Disease resolution and

N I
MBL gain gs noted at T2
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Figure 4. nce of (a) mean PPD and peri-implant defect severity on PPD and (b)
maximum n the predicted reduction of highest PPD value
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Figure 5. | e of DA at To on MBL gain at Ty, stratified by study groups
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model with repeated measures by generalized estimation equations (GEE). P values are
expressed with Bonferroni’s correction.

lcrpt

Variables n Mean + SD P-value
PPD (mm) s’

To C 26 6.53+1.09

T 26 3.21 £0.53

T2 m 24 3.13£0.68

To-Th 3.33£1.21 <0.0071%**
To-T2 E 0.08 + 0.67 1.000
To-T2 3.41£1.15 <0.001%**
PPD max !m)

To 26 8.63 + 1.53

T O 26 3.88 £ 1.08

T2 24 4+£1.18

To-Th : 4.75+1.82 <0.007***
To-T2 H 0.13+£0.90 1.000
To-T2 i 4.63£1.79 <0.001***
mSBI

To < 26 1.63+0.83

T 26 0.05 £ 0.08

T2 24 0.13+£0.20

To-Th 1.58 +0.88 <0.001%**
This article is protected by copyright. All rights reserved.
To-T2 0.08£0.18 0.058
To-T2 1.50+0.85 <0.001%**

SuUp

n

25

25

24

25

25

24

25

25

24

Mean + SD

7.04£1.42

291+0.73

3.01+0.72

4.13+1.45

0.10+0.51

403+ 1.47

8.71 £ 1.60

3.46+1.02

3.67 £1.05

525+ 1.48

0.21+0.88

504+1.76

1.64 +0.80

0.07 £0.12

0.15+0.25

1.57 £0.78

0.08 +0.18

1.49£0.79

P-value

<0.0071***

0.819

<0.007***

<0.0071***

0.705

<0.0071***

37
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0.045*

<0.0071***



To 26
T 26
T2 H 24
=)
To-T2

cri

To-T2

KM (mm)

T m 26
T2 : 24
To-Th

To-T2 C
To-T2

mPI m

To 2 26
T 26
T2 24
To-Th s

To-T2

To-T2 O
REC (mI

To 26
T H 26
T2 i 24
To-Th

To-T2 <
To-T2

0.57 £ 0.68

0£0

0.01 £0.07

0.57 £ 0.68

0.01 £0.07

0.56 £ 0.66

4.15+£1.82

3.04 +1.60

279 +1.44

1.11£1.49

0.25+1.22

1.36 £2.06

0.66 + 0.69

0£0

0.04£0.10

0.66 £0.69

0.04£0.10

0.62 + 0.69

0.71+£0.86

1.29 £0.86

1.04 £ 0.81

2+0.98

0.25£0.61

1.75+£0.94

<0.007%**

0.819

<0.007***

0.002**

1.000

0.015*

<0.007%**

0.114

<0.007%**

<0.007***

0.321

<0.007***
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25

25

24

25

25

24

25

25

24

25

25

24

0.60 +0.59

0£0

0.03+0.17

0.60 £ 0.59

0.03+0.17

0.56 £ 0.65

3.25+1.48

250+ 1.64

2.04 +1.60

0.75+1.39

0.46 +0.83

1.21+£1.25

0.34 + 0.64

0.03+0.11

0.08+0.18

0.31 £0.56

0.06 £0.15

0.26 +0.57

0.42 £1.21

1.67£1.13

1.54£0.93

2.08 +0.83

0.13+0.68

1.96 £0.81

<0.0071***

0.876

<0.0071#**

0.005**

0.015*

<0.0071***

0.008**
0.165

0.090

<0.0071***

1.000

<0.0071***
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MBL (mm)

To 26 4,58 £ 1.45 25 4.65+1.18

T2 H 24 2.85+1.61 24 292+1.35

To-T2 Q 1.72+£0.72 <0.007*** 1.73+£0.83 <0.0071***
WD (M) s

To L 26 202+ 0.64 25 221+ 0.47

T O 24 1.20 +0.96 24 1.78+0.98

To-T2 0.82+£0.90 <0.007*** 0.43+0.78 <0.001***
wo )

To : 26 44,48 + 15.48 25 42.41 +12.40

T2 24 67.18 + 15.68 24 63.01 £13.16

To-T2 ! -22.70+£13.33 <0.0071*** -20.61 £ 14.18 <0.007***
SD: standar: jation; PPD: probing pocket depth; max: maximum; msBI: modified sulcular
bleeding ifid P: suppuration; KM: keratinized mucosa; mPl: modified plague index; REC:
mucosal r ; MBL: marginal bone level; WD: width of the intra-bony defect; DA: angle
of thei efect

**1p<0.001
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