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Abstract

NUS

Backgro re is a paucity of data on the effectiveness of implantoplasty as

adjunctt rgical management of peri-implantitis.

d

Purpose: To evaluate the resolution of peri-implantitis by means of implantoplasty as
adjunc rgical resective (RES) and reconstructive (REC) therapies and

suppori intenance.

Material and methods: Patients that underwent surgical therapy to manage peri-
implon’ri’rMo follow-up of 212 months enrolled in a regular peri-implant
supportivegi@@ge were recruited. RES group consisted of two interventions that
comprehosseous recontouring and apically position flap (APF) and soft tissue
conditionj C). REC was performed in the infra-osseous compartment of
combi ts. Implant survival rate was recorded. Clinical and radiographic
poromwe evaluated to define a “dogmatic” (case definition #1) and a
“ﬂexible”m definition #2) therapeutic success. Univariate and multivariate
all,

multileve ard logistic regression were applied for statistical analysis.

Results; 43 patients (Nimpiants=135) were retrospectively assessed. Mean
observati eriod was ~24 months. Implant survival rate was 97.8%, being
significantly higher for APF, STC and APF + STC (RES) when compared to REC (p=0.01)
therapy, in particular for advanced lesions (>50% of bone loss). The overall

therapeutic success rate at implant-level was 66% and 79.5% for case definition #1
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and #2, respectively. APF group displayed more efficient disease resolution when
considered success definition #1 (72%). Contrarily, when the data was adhered to

succe iRiion #2, STC group proved slightly more disease resolution rate (87%).
ss definitio g g

For RES g cation, favoring anterior (p=0.04) and defect type, favoring class |l
(p=0.02)

implamis mexmilwiting wider band of keratinized mucosa demonstrated higher

statistical significance for therapeutic success. For REC group,

’rheropeMess (p=0.008).

Conclusi@n: Implantoplasty as adjunct to surgical therapy resulted effective in terms
of disease re tion and implant survival rate. Implant location, defect morphology
aswell a b¥ccal width of keratinized mucosa are indicators of therapeutic

SUCCess.

-
-
(O

Peri-implgaiiti” regarded as an inflammatory disease evoked by pathogenic
bacte otentially compromise implant longevity.2 Epidemiological reports
suggest revalence of ~2 out of 10 implant carriers.® Few elements, such as history
of perio nd poor self-performed/professionally-administered plague conftrol

have be@nhﬁed as risk factors.4 Others, instead, have been named as

predispos lack of keratinized mucosa, poor surgical performance, and

modeﬂ’rhehc design), precipitating (i.e., residual submucosal cement and
residu floss) and acceleratory (i.e.,surface topographic characteristics)

foc’ror cial to remark that these factors have to be controlled for the
effec’rlv prevention of peri-implantitis.é Alike, these contributors have to be
identifie ddressed for the efficient management of the disorder.

<

With the growing burden of peri-implantitis around the globe, interest has flourished
on the management of this pathology.® Nevertheless, lack of consensus exists in the

pursuit of a predictable therapy.” Different therapeutic modalities have been
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advocated. Non-surgical therapy as a sole modality is often insufficient to resolve
inflammation.8 ¢ Surgical interventions have demonstrated more favorable
ou’rcorWongsT these, evidence supported the application of resective,!! 12

recons’rrumor combined's ¢ approaches to limit progressive bone loss and

achieve health. Nevertheless, up to date, the most suitable modality

remains umkm@wn and the decision-making process derives from the understanding
ocquireMe management of periodontifis.

One cri’rimhen’r regarded to successfully resolve peri-implantitis is to efficiently
detoxify n

chemical s’rroSgies have been proposed to eliminate bacterial plague and
the implant surface.’”” However, evidence has not demonstrated

taminated implant surface. Mechanical, pharmacological and

remnant
superiorityf of a given detoxification agent/strategy.!” In fact, surface detoxification is
often in and limited by implant surface characteristics and surface

geometrmlon’roplos’ry was proposed as a mechanical method to smoothen
T

the impla ads while detoxify the implant surface.' 12 Under the hypothesis that

amination may occur subsequent to the therapy of peri-implantitis,
nd geometric (i.e., implant threads) features are modified using

rotatory insiruments and/or polishing stones.

The purphe present retfrospective study was to assess the resolution rate of
a

peri-impl ollowing implantoplasty as an adjunct to surgical therapy and

suppoﬂfor >12 months.

=

Material thods

¢

A retrospec cohort study was conducted in accordance with the Helsinki

f human studies and received approval from the ethics committee of
the Gerencia'@l Area de Salud de Badajoz. The manuscript is reported according

fo the STROBE statement.20
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Study sample

Patients that received surgical therapy to manage peri-implantitis from October
2017 up t !’onuory 2020 with a follow-up of 212 months enrolled in a regular peri-
implant sore were eligible. The following criteria were applied: all patients
in age of 1810 80, hon-smokers, implants >3.7mm in diameter,2! with no presence of
infectiouggdiseases at the time of implant placement or during the maintenance

program, no presence of systemic disease or medication known to alter bone

metaboli

periodontgl disease. Subjects were excluded due to pregnancy or lactation, former
(<10 ye r

d partial/complete edentulous patients that had no active
urrent smoking and uncontrolled medical conditions. Few of the

patients d for other 12-month studies published elsewhere!3 22 were further

recruited ig'study to report the outcomes with longer follow-up.

C

Case defmf peri-implantitis
Peri-implartif as defined according to the 2017 Word Workshop of Periodontal
I

and ant diseases.! Hence, the case definition applied was as follows:
presenc eding and/or suppuration on gentle probing (~0.2N), probing pocket
depth = m, bone levels 23 mm apical of the most coronal portion of the

in’rroosseius part of the implant based on periapical x-ray. If the examiner deemed

unsuitabl s, the prosthesis was retrieved for accurate diagnosis.

Clinicoﬂm‘

The following climical parameters and indices were recorded at the latest check-up:
robi

o gockef depth (PPD) recorded in millimeter using a North Carolina

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

extensiveness and severity of bleeding on probing (BOP).2
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Modified plaque index (mPIl) that score 0-3 according to the visibility and

severity of plagque accumulation.2?

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

ak @ connection as a steady mark and the mucosal margin

iKemmtimized mucosa (KM) around dental implants, measured from free
mMmorgin to mucogingival junction at mid-buccal position, to the

negifestmillimeter using a North Carolina Probe.

o S%on (SUP) index around implants applied according to the grade of

SUR: @ra@leO=no SUP or non-suppurative exudate; grade 1=SUP manifesting
=1 ds after gentle probing or SUP at a single spot (dot); grade 2=SUP
mmg <15 seconds after gentle probing or profuse SUP (drop or line)
forgai confluent line; grade 3=spontaneous SUP manifesting through the
pemn’r sulcus upon palpation/compression of the peri-implant soft

tiss

Definition o ase resolution

Succe ent was evaluated at the latest evaluation. Peri-implantitis was

consider?d “resolved” if the following “dogmatic” case definition was (definition#1):
e La leeding and/or suppuration on gentle probing (~0.2N)

e Pro ocket depths of <5mm

o N&odio;rophic progressive bone loss within the standard error 2 1Tmm?25

=

An alternative dhd more “flexible” case definition was proposed (definition#2):
o < of light bleeding on gentle probing (~0.2N)
e Lack ppuration on gentle probing (~0.2N)
e Probing pocket depths of <5mm
e No radiographic progressive bone loss within the standard error 21mm?25
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Rodiogroihic oisessmem‘

The peri—imdiogrophic bone loss (MBL) was determined at Ts (baseline) and

at latest examination Te (final) by taking linear measurements from the
most mnucsimmamel distal point of the implant platform to the crestal bone on each

peri—opicMgroph, corrected according to the known implant pitch.

Peri-impldfti ne defect morphology and severity

SC

Charact i@R of the peri-implantitis defects was based on defect morphology

(Classes I- severity (grades S-M-A), as proposed elsewhere.? Briefly, according

U

to the m gy was classified as follows: Class I: infra-osseous defect (Class la:
buccal j ce, Class lb: 2-to 3-wall defect), Class ll: supra-crestal /horizontal
defect, ss lll: combined defect (Class Illa: buccal dehiscence + horizontal

bone lo s lllb: 2- to 3-wall defects + horizontal bone loss, Class llic:

d

circu efect + horizontal bone loss). Regarding severity, implants were
t (S): 3 to 4 mm/<25% of the implant length, moderate (M): 4 to 5

% of the implant length, and advanced(A):>6 mm/>50% of the

graded as:
mm/=

implant length.

Non—surgopy phase

Oral hygj tructions were taught as part of the diagnostic phase. All eligible
patie ed with peri-implantitis underwent non-surgical therapy at least 6
Weeksw’rhe surgical reconstructive phase by one operator (AM). Briefly,

uITrosoni«ﬁemen’r using a metal tip*, a “mini-five” curettet and site-specific
1

Gracey were used for scaling and debridement of the peri-implant sulcus.

* #100 Universal, Hu-Friedy, Chicago, IL, ISA
t Hu-Friedy, Chicago, IL, USA

t Hu-Friedy, Chicago, IL, USA
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Sub-mucosal irrigation was profusely applied with chlorhexidine 0.12%§. Cover screws
for implants candidate to reconstructive therapy and healing abutments for those
imploWre candidate to resective modalities were placed >2 weeks before

Decision-, ing process for the surgical modality

Two diffefent th@rapeutic modalities were applied according to the clinical scenario

(Figure 1).
- Surgicmcﬁve modality: Indicated for class Ia, Il or lllQ.

A partial s flap was raised to have sufficient access on the buccal site of the

U

diseased ts. The surgical approach was tailored to the scenario. As such,

resective y. concerning soft tissue resection and osseous reconftouring, was

1

performe iilasthe goal of achieving a flat architecture and reducing peri-implant
po’rhogemke’rs (>5mm). Moreover, on the buccal aspect, the mucosal flap
was Opi ositioned (APF group). Implantoplasty was performed with a special
tungsten cOfEigle bur™ and an Arkansas burtt (Figure 2). In cases exhibiting
insuffi inized mucosa (<2mm) at the buccal aspect, simultaneous soft

tissue grafting by means of free epithelial graft was performed (STC group). These

were ho!es’red from the palate. The extension was calculated according to the
number ofd@aglants to be freated using a 15C blade. The graft was then soaked in
saline sol @ d sutured using Nylon 5.0% and/or 6.088. Surgical cyanoacrylate™

was appli eafter to protect the donor wound.

- Surwnsfrucﬁve modality: Indicated for class Ib, lllb or llic.

§ Perioqid, DQelono, Spain

“ Meisinge, ss, Germany

T Meisinger LLCY Germany
1 Resorba® Sutures, Osteogenics Biomedical, Lubbock, TX, USA
§8 Vycril®, Ethicon Inc, New Jersey, USA

" Peryacril® 90HV, Glustitch Inc, Delta, Canada
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A full-thickness flap was raised to have sufficient access. Debridement of granulation
tissue was conducted subsequently using a “mini-five” curetteftt, site-specific
Grc:cexmm and NiTi brushes$ss. The surgical approach was tailored to the

scenoriommplon’roplos’ry was performed for supra-crestal defects™. Surface

detoxific performed with hydrogen peroxide (3%) for 2 minutes and
irigatien witlmallorhexidine 0.12%. The intra-osseous compartment was grafted using
either OUMUS particulate graft harvested from the neighboring of the recipient
site mixewenogeneic particulate graftfttt in an equal ratio or a mixture of

cortical: ous mineralized bonettt, Both bone mixtures were applied under
similar in s and conditions. The graft was compartmentalized with a collagen

porcine aBsorBable membrane’sss adapted to the defect morphology (REC group).

Whenever pos?le, the membrane was stabilized with tacks™. Nylon 5.0ttt was
used for ensuring primary wound closure (Figure 2 and 3).

(O

Post-o i re
Paftients rescribed to apply 3 times a day chlorhexidine gel in the area for 2
weeksHHH, systemic amoxicilin 750mg 2 tablets a day for 7 days was also

prescribeg. Moreover, anti-inflammatory medication (lbuprofen, 600mg, 1table

every 5- or 5 days) was prescribed. In 2-3 weeks, the sutures were removed,

and orol‘ e resumed. Implants were exposed via minimally invasive approach

1t Hu-Friedy, @Aicago, IL, USA

h

1 Hu-Fri USA

L

888 Hans K ” nonggi-do, Korea

“** Meisinger LLC, Na Germany

hannsd

U

Bio-Oss®, G ma, Wolhusen, CH
HH | ifeNet irginia, USA

9958 Creoss TM xe t, Nobel BioCare Services AG, Zurich, CH

A

*****

Meisinger LLC, Nauss, Germany
T+t

Resorba® Sutures, Osteogenics Biomedical, Lubbock, TX, USA

. ® .
FHE | acer MucoRepair , Lacer, Barcelona, Spain
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mobilizing >2mm towards the buccal aspect. The FPDs were placed on the implants

=28 weeks after the surgical intervention.

T

Recall pr

. H ) ) )
During the first 2 months, patients were appointed on a 2-week basis after suture

removal essional-administered oral hygiene measures in the grafted area. If
proper

I giene was precluded by the faulty restorative access with
in’rerprox%ushes, modification of the prosthesis design was made until the
S

access isfying. All the patients enrolled in the present study adhered
thereaft 3-month recall peri-implant maintenance therapy program
supervise principal investigator during the first year after surgery. A 6-month

recall WoCuIed thereafter.
S Tdﬁsﬁcoms

Cate variables were reported as mean and standard deviation (SD), relative
and pe e frequencies were used to describe quantitative variables.
Differe een groups were tested using Chi-squared test or Fisher's exact test

(if at least one cell was < 5) for categorical variables and parametric or non-
paramet were employed for continuous variables, after testing the normality
of the di@ (Shapiro-Wilk test). In order to identify the factors associated with

implant s , a univariate multilevel logistic (patient, implant) regression analysis

was irﬂed employing generalized estimating equations (GEE). Success
definit used as dependent variable and age, gender, follow-up, soft tissue
condiﬂw\plcn’r position, severity of peri-implantitis, keratinized mucosa,
number me positive sites, presence of an infra-osseous component (i.e., class |
and clas

variable variables that presented a p-value < 0.10 in the univariate analysis
were in d in the multivariate model that consisted of a multivariate multilevel

backward logistic regression. Level of significance was set at 0.05. A statistical

cts vs. class Il defects) and mean angle were used as independent

software IBM SPSS Statistics 26 was used for all calculations.
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Resulis

Demogroﬁhic dijfo

Overall, m were eligible. Of these, 8 were excluded from analysis as they

were err -compliers (overall compliance rate= 84.4%), one was excluded
as thepatiemimwmos referred to another dentist to supportive maintenance due to the
geogropm:mce to our practice and one patient deceased in February 2020.

Overall, nts (Nimpiants=135) were retrospectively assessed. Demographic data

C

at patien mplant-level are presented in table 1. Overall, 79% were female with

a mean OM61.4+10.2 years. Mean follow-up was 23.4+8.9 months (range=12-40

S

months). ¥e number of peri-implantitis implants per patient was 3.14+2.15

(range=1-8). Th& majority of the peri-implantitis analyzed were in maxillary (61%) and

U

posterior ) Implants. None of the patient-level or peri-implantitis-related variables

displayed significance between groups, with the exception of type defect

f

(p<0.001)" st majority of peri-implantitis were managed by means of APF (43%)
followed Py + STC (34%) and REC (23%).

a

Peri-impl efect morphology and severity

V]

Mean baseline MBLimesay and MBLdistay were 4.79+£1.78mm and 4.90+1.82mm,
respecti . Mean baseline defect anglemesa) and defect anglestay were
53.94+19.63% d 52.16+19.30° respectively. Class Il was the dominant defect

f

9

morphol resenting 39% of the overall study sample. Furthermore, 21%, 11%,

14%, 5% %, were classified as class la, lb, llla, lllb and llic peri-implantitis

n

defects, Yespectively. Concerning severity, 21%, 38% and 41% were S, M and A,

respectively (Takle 1).

ut

Implant survi ate

Overdall,

A

t survival rate at patient-level was 95.3%. At implant-level, survival rate
was 97.8%, being significantly higher for APF and APF + STC (RES) when compared to
REC (p=0.01) (Table 1)(Figure 3). Implant failure occurred only in A peri-implantitis

implants.
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Therapeutic suciess at patient-level

The over apeutic success rate at patient level was 35% and 58% for case
definiﬁonmz respectively. None of the interventions evaluated resulted in a
statistieo|ymsigmificant higher success rate when compared to others (success
definiﬁonm:O.M; success definition #2: p=0.92). REC group displayed more
efficient m resolution when considered success definition #1 (50%). Contrarily,

when th was adhered to success definition #2, STC group proved higher

disease rw rate (75%).

Therape

U

cess at implant-level

The over peutic success rate at implant-level was 66% and 79.5% for case

1

definition #2, respectively. None of the interventions evaluated resulted in a

statistical

d

icant higher success rate when compared to others success

definiti 0.29; success definition #2: p=0.18). APF group displayed the most

efficient dis
data

resolution when considered success definition #1 (72%). When the

\

red to success definition #2, STC group proved higher disease

resolution rate (87%) compared to other groups (Table 1) (Figure 3).

Or

Indicato gfapeutic success

For RES C) group, at the univariate level analysis, follow-up displayed

statisti

N

nce favoring for shorter-term evaluations (p=0.02). Alike, the GEE at

L

multiv ultilevel analysis demonstrated statistically significant  lower

therape cess for peri-implantitis in posterior implants (OR=0.1; p=0.04) and

U

significa er success rate for class Il defects (OR=3.7; p=0.02) (Figure 4). For

REC gro plants exhibiting wider band of KM demonstrated higher therapeutic

A

success .2; P=0.008) (Figure 5). The GEE at multivariate multilevel analysis
validated this finding (OR=5.9; p=0.001).

This article is protected by copyright. All rights reserved.



Comparison clinical and radiographic parameters

None of the clin'lcol parameters yielded statistical significance when compared the

different therapeutic modalities. On the other side, radiographic bone level

significod for REC when compared to APF (p<0.001) and SCT (p=0.008).

H

Discussioh

Main findp

The basi e therapy of peri-implantitis falls in surface detoxification and
debride iven its infectious nature. Emerging evidence has proven that this is a
challengi k by mechanical, chemical or pharmacological means.?
Implanto n the other side, seems to be effective to eliminate the surface
toxins at ense of modifying implant macro-geometry. The findings indicate
that implamiegiosty as adjunct to surgical RES (APF/STC) or REC modalities is
effective§i s of implant survival and disease resolution, in particular when

adheri eutic success to a “flexible” definition. Furthermore, findings from this
retrospectiv dy pointed out that implant location, defect morphology as well as
the b j

of KM are indicators of therapeutic success.

Agreeme d disagreements with previous studies

Up to 15 go, only 1 case report was published advocating “implantoplasty”
as surfﬂificoﬁon method.? In December 2020, 14 articles were yielded,?-42
where udies are dominant. Thereupon, it seems that there is a growing

inTerestprooch as adjunctive therapy to peri-implantitis; nonetheless, yet,

evidenc@se.

Up to @ randomized clinical frials have been published, 17 41 one of them

showing short-term (6-month follow-up) outcomes. Romeo et al. (2005-2007)
documented the effectiveness of resective therapy + implantoplasty when

compared with resective approach alone. At 3-year follow-up, bone stability was
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noted with seldom progressive bone loss with greater PPD reduction, while bone
level at the control group progressed ~1.5mm and exhibited significantly deeper
pockewlfed in a difference of ~12% in terms of survival rate.!! 19 Recently,

Lasserre mm), in a 6-month follow-up, showed that implantoplasty and

glycine jon vyielded similar clinical outcomes in the surgical non-

augmen fieiivesm cnagement of peri-implantitis.#!

Case seud case-control studies have further inquired on the clinical
effec’rivem implantoplasty as adjunct to surgical therapeutic modalities.
Pommer . (2016) in a comparative study of surgical modalities for the
monogerm peri-implantitis yielded a ?-year cumulative survival rate of ~87%.43
Englezos . (2018) reported the 2-year follow-up data on resective approach

combineg with implantoplasty. Overall, 100% survival implant rate and ~92% stable

bone lev reported with a mean PPD reduction of ~5mm.2 Bianchini et al.
(2019) in ar follow-up case series demonstrated stable bone levels at 87%
analyzed ts after implantoplasty combined with resective therapy.# Findings
from e group (2019) supported bone stability and PPD reduction when
compar her surgical intferventions to manage peri-implantitis over 3 years.*2
Ravida et al. 20) in a retrospective comparative study analyzed implant survival

and clinigl/rodiogrophic outcomes of peri-implantitis cases managed via resective

therapy t) or without (control) adjunct implantoplasty. Interestingly, implants

in the ’reresponded more favorably considering the higher survival rate (90%

vs. 81.6% er a mean ~3-year period, although not reaching statistical
significﬂ addition, this study pointed out that the probability of implant
failure ely influenced by the MBL at baseline. For example, implants
exhibiﬁwced (>50%) and moderate (25-50%) bone loss were 18.6x and 8.86x
more Iikml, respectively when compared to <25% MBL. More importantly, the

clinical i ment of these clinical parameters was positively correlated to the
number portive peri-implant therapy that patient received.?* In this context,
our fin in compliers with supportive maintenance therapy are in partial

agreement with aforementioned data. In particular, the RES group achieved a
survival rate of 100%, being APF the most successful therapeutic modality when

adhered to the “dogmatic” definition.
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Other authors have reported implantoplasty as adjunct to a combined therapeutic

implantopla
= )
honzon’ro!po’r’rem of bone loss).4> Schwarz et al. (2013) demonstrated in a 4-year

report in advdnced peri-implantitis that regardless of surface detoxification at the
e‘us C>ﬁ

I the implant area within the supra-crestal component (i.e.,

infra-oss partment, BOP tended to reduce ~78% from baseline and clinical

o’r’rochmmel to increase ~1.4mm.4 Years later, the 7-year follow-up
1.

corrobor stability of the outcomes.#” Schwarz et al. (2014) showed that the
combine roach in conjunction with soft tissue volume augmentation
procedur. effective in reducing BOP (~75%), PPD (~2.5mm) and in gaining
clinical ent (~2mm).!'5> Effectiveness of this approach was further
documemo’rhersﬂ& 33. 48 49 Results from the present study are congruent with
previous. s of implant survival, the rate yielded was 90%, being significantly
lower wh pared to RES group. Disease resolution was 74% when the “flexible”
definifi cess was embraced. In addition, the width of KM at the buccal
aspect was d to be indicator of therapeutic success. This is contfrary to previous
findin j ntoplasty as adjunct to surgical resective therapy as KM was shown

to be a negligible factor on therapeutic success.®

What (ﬂh‘aﬁom of implantoplasty?

Severq| I‘n—vifr' studies have pointed out shortcomings associated to
implanto 21, 35 51 Firstly, it is technically demanding and time consuming. In
parficular, access to the interproximal areas is often limited, which negatively
impact upo efficacy of the procedure. Moreover, it has been suggested that
the m e to achieve a smooth surface (So= 0.1um) is ~10 minutes.52 Secondly,
largest conc of implantoplasty arise from the biomechanical perspective. Chan
et al. (2013) demonstrated that the mean bending strength of narrow implants

(3.75mm) was significantly reduced by implantoplasty (511.4 £ 55.9 N versus 613.9
42.8 N), while implantoplasty did not affect the strength of wide implants (4.7mm).2’
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Hence, cautiousness should be exercised when applying implantoplasty on
narrower, freestanding implants that are subject to greater occlusal force. Gehrke et
al. (QOW that mean fracture strength was significantly reduced for internal
hexogomucﬁon) compared to external hexagon (37% reduction) and

morse t reduction) implants after implantoplasty.>® Camps-Font et al.

(2020) Mustimemsincd light on the increased risk to fracture of internal hexagon and
conical tion implants.3> Recent evidence noted that implantoplasty
signiﬁcomces the fracture resistance of implants with a 2.5:1 crown-to-implant

ratio.?? N less, Stavropoulos et al. (2019) in a systematic review underlined the

sparse cl idence of these limitations.53

S

Last but t, implant/bone overheating was speculated as a potential threat of

U

implants ndergo implantoplasty.54 5 Notwithstanding, heat production

analyses ed that minimal thermal changes occur at the implant surface and

also at t

1

unding hard and soft tissues. Anyways, this is slightly reduced by

using tun arbide (~1°C).5* Due to the clinical nature of our study and the
exclusionmmmm diameter implants these issues could not be explored.
Never ilmnust be stated that the reported failed implants were due to disease
progression r than to technical complications linked to implant weakening.

Limitoﬁors and recommendations for future research

Shor’rcoeren’r to study design must be disclosed. First, due to the nature of

the study? cal baseline parameters were omitted as many of them were
docurgzt sites per implant. Second, owing to the length (mean= 2 years),
and n spective case series) of the study, results extracted from this analysis
must bMTed with cautiousness. It must be stressed out that the long-term
effectiveness IS§till unknown. Moreover, it must be kept in mind that it was not tested
the effe ss of the same procedures to manage peri-implantitis without the

mecha junct of implantoplasty.

Into the bargain, it must be noted that the presence of ions released to the medium

from the implant surface during implantoplasty represents a subject of concern for
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many clinicians considering the potential cytotoxicity of nano-sized metal particles.>¢
An in-vitro mock model showed that implantoplasty results in the release of particles
irreguche and of various sizes of titanium, aluminum, vanadium, carbon,

omongs’rmsser quantity.3 Some of these metal ions were demonstrated to

have a | effect on the viability of human gingival fibroblast cells.57 58
Fretwumst meimmailm (2016) showed that macrophages (M1) and lymphocytes are
idenﬁﬁecw tissue surrounding fo titanium particles released from dental
implants.2®Fu rmore, Suarez-Lopez del Amo et al. (2017) demonstrated particles
releoseduplon’rs containing phosphate-enriched titanium oxide are able to
activate
and BRC

BRCAT is a humion gene responsible for producing tumor suppressor proteins.é! Thus,

nd frigger the recruitment of BRCAT in oral epithelial cells.©0 CHK2

S

markers of DNA damage and genomic instability. In particular,

ing evidence link metal ions with a detfrimental cellular response, the

Ul

although

question femains unaddressed on whether particles released from implantoplasty

fl

procedu solely or, in interaction with the presence of periodontal pathogens,

lead to @ % ecurrence.

a

Conclus

M

Implantoplasty as adjunct to surgical therapy resulted effective in terms of disease

resolutiongand implant survival rate. Implant location, defect morphology as well as

d

the bucc igdth of keratinized mucosa are indicators of therapeutic success.
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Figure 1.8tep-by-step approach on the adjunct use of implantoplasty to resective
and recopstrucive surgical management of peri-implantitis
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Figure 2. Anferior mandibular implants exhibiting moderate peri-implantitis (a) frontal

L

view, (b)eri-apical x-ray, (c) intra-operative view demonstrating moderate severity

A

of a two-wall bone defect, (d) implantoplasty was performed for the area below the

reparati

fial outlined by the probe, (e) membrane stability is achieved

a

through the implant body as a “poncho”, (f) a mixture of anorganic bovine bone

and a ous bone is used for bone grafting, (g) membranes are stabilized to

guara Clusivity, (h) periapical x-ray demonstrating radiographic bone gain at

V]

the infra-osseous compartment, (i) 24-month follow-up clinical examination showing

soft tissugy health with substantial mucosal recession, (j) mucosal recession often

) Sl
~

favors a access for self-performed oral health measures
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Figure 3. @oge of implants displaying: 1) therapeutic success #1; 2)

therapeu ess #2; 3) survival. REC: Reconstructive; RES: Resective; APF: Apically

posi’rioﬂTC: Soft-tissue conditioning.
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Figure 4. Percentage of implants exhibiting therapeutic success #1 (a) and
therapeutic success #2 (b) in the resective group. Comparison between: 1) anterior

vs. posWon’rs and 2) Class -l vs. Class Il peri-implant defects. Ant: Anterior;
Post: Post
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Figure 5. Rercentage of implants exhibiting therapeutic success #1 (a) and

" 1 .

[

therape agcess #2 (b) in the reconstructive group. Comparison between: 1)

implants wi mm KM vs implants with =2 2 mm KM. KM: Keratinized mucosa
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Table 1. ve staftistic implant level variables.

Vcriqu£ N %

Severity o#

Slight 28 21%
Moderate 51 38%
Advan 56 1%

Type of interve|
REC 31 23%

RES 104 77%

This article is protected by copyright. All rights reserved.




APF

S1C

—_
~
T
(1]
o
2

)
|

anuscrip

lla

o

lc

Arch
Mandible
Maxilla
Implant po
Anterior

Posterior

Y

Therap
REC
RES

APF

[

Therapeutig

K)

REC

RES

th

a

ST

Survival rate

U

REC

RES

A

S1C

This article is protected by copyright. All rights reserved.

58

46

29

52

83

38

97

93

74

42

32

111

23

88

48

40

132

28

104

58

46

43%

34%

0%

39%

14%

5%

10%

39%

61%

28%

72%

69%

61%

71%

72%

70%

82%

74%

85%

83%

87%

98%

90%

100%

100%

100%




Mean sD

KM (T1)* 2,39 1,37
RC (T1)* 1,68 1,34
N of Plaque Y 0,2 0,76
Mean PPD 2,86 0.81
3,45 1,21
0,11 0,26
0,06 0.38

*Implants th edWere excluded (N=132); PI: peri-implantitis; PPD: Probing pocket depth; SUP: suppuration; KM:
keratinized -RC: recession; mSBIl: modified sulcular bleeding index; T1: revaluation; REC: reconstructive; RES:
resective; APF; apic positioned flap; STC; soft fissue conditioning
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