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Non-augmentative surgical therapy of peri-implantitis is indicated for cases with primarily

horizontal bone loss or wide defects with limited potential for bone regeneration and/or

re-osseointegration. This treatment approach includes a variety of different techniques

(e.g., open flap debridement, resection of peri-implant mucosa, apically positioned

flaps, bone re-contouring, implantoplasty, etc.) and various relevant aspects should be

considered during treatment planning. The present mini review provides an overview on

what is known for the following components of non-augmentative surgical treatment of

peri-implantitis and on potential future research challenges: (1) decontamination of the

implant surface, (2) need of implantoplasty, (3) prescription of antibiotics, and (4) extent

of resective measures.
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BACKGROUND

Due to the high number of annually placed dental implants worldwide (i.e., roughly > 12 million
implants are installed per year) in combination with the high prevalence of peri-implant mucositis
(ca. 43%) and peri-implantitis (ca. 22%), treatment of biological peri-implant complications
has become part of everyday praxis (1, 2). While the treatment of peri-implant mucositis
often leads to a significant reduction in the degree of peri-implant inflammation (i.e., reduced
bleeding upon probing) in the majority of cases, the rate of disease recurrence after non-surgical
treatment of peri-implantitis is high (3–5), which in turn leads often to the necessity of surgical
interventions; these can be either augmentative or non-augmentative in nature. An augmentative
or regenerative/reconstructive approach, which includes the application of autogenous bone,
bone substitutes, and/or membranes, is primarily limited to those cases with circumferential and
intrabony defects with a high potential for bone regeneration; in this context, an augmentative
approach seems more relevant for implants with a modified surface, where the potential for re-
osseointegration is higher compared to a turned (i.e., non-modified) surface (6, 7). While for cases
with primarily horizontal bone loss or wide defects with reduced potential for bone regeneration
a non-augmentative and potentially even resective approach should be chosen (e.g., open flap
debridement, resection of peri-implant mucosa, and/or apically positioned flap, with/without
bone re-contouring, with/without implantoplasty, etc.); a primarily horizontal bone loss can be
found in approximately every fifth implant affected by peri-implant bone loss (8). Although one
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might assume a non-augmentative approach to be technically
simpler and more straightforward than an augmentative one,
there are many aspects to consider during treatment planning.
The present mini review provides an overview on what is known
for the following components of non-augmentative surgical
treatment of peri-implantitis and on the potential future research
challenges: (1) decontamination of the implant surface, (2) need
of implantoplasty, (3) prescription of antibiotics, and (4) extent
of resection.

Decontamination of the Implant Surface
The primary aim of implant surface decontamination is complete
removal of the bacterial biofilm, in order to provide an optimal
environment for undisturbed healing and thereby result in
resolution of inflammation. For decontamination, chemical [e.g.,
hydrogen peroxide, chlorhexidine gluconate, citric acid, etc.
in various concentrations, application times and modes (i.e.,
single vs. repeated application, immersion vs. rubbing)] and
mechanical measures (e.g., curettes, ultrasonic devices, air-
polishing devices, etc.) or a combination thereof are described
in the literature (9). Based on the results of laboratory and
preclinical studies it appears that complete biofilm removal
from the implant surface is not feasible, and a combination
of mechanical and chemical measures should be used (10–12).
In a recent clinical trial (13) including 20 patients, each with
4 implants classified as hopeless, the intra-operative efficacy of
three different protocols for biofilm removal was compared. The
results significantly favored a primarily mechanical (air-polishing
device) or mechanical-chemical approach (air-polishing device
combined with hydrogen peroxide and chlorhexidine gluconate)
compared to a primarily chemical approach (hydrogen peroxide
and chlorhexidine gluconate); no significant differences were
noticed between the mechanical and the combined mechanical-
chemical protocol. Yet, complete biofilm removal was not
achieved by any of the tested methods. In this context, laboratory
studies simulating a surgical approach with horizontal bone loss
and comparing different mechanical measures overall indicate an
advantage of air-polishing devices when compared to curettes
and ultrasonic devices (14, 15). However, a recent literature
review on the efficacy of the various decontamination protocols
used in clinical trials (9) showed that existing data do not favor
a specific protocol irrespective of the type of surgical approach,
that is, also not among those studies using a non-augmentative
approach (16–21). Further, according to the results of a recent
systematic review of the American Academy of Periodontology,
neither use of laser technology (i.e., Er:YAG, CO2, diode laser)
for surface decontamination during surgical peri-implantitis
therapy appears to provide any relevant improvement in
clinical parameters, such as pocket depth reduction or clinical
attachment level gain (22). In line with these clinical data, a
very recent in vitro study (23) failed to show a difference in
the efficacy of implant surface decontamination between Er:YAG
laser, titanium brushes, and carbon fiber curettes. Implant surface
decontamination is thus one of the most challenging topics for
future research. For instance, the potential differences in terms
of efficacy of different types of air abrasive powders (i.e., sodium
bicarbonate powder vs. glycine or erythritol powders) (24), the

efficacy of a recently suggested invention based on electrolysis
(25, 26), or different concentrations and application times and
modes of chemical agents (27), in dependence of implant- and
thread design (28) and biofilm location (29) are interesting
aspects for future trials.

Need of Implantoplasty
Implantoplasty (i.e., removal of the implant threads and of the
micro-structured surface and smoothening of the implant surface
bymeans of rotating instruments during surgical peri-implantitis
treatment) might be considered as the only “decontamination
measure” actually achieving complete removal of bacterial
biofilm (30). Implantoplasty is primarily recommended for
implants or aspects of implants with a modified surface (i.e., in
contrast to turned, non-modified surfaces), and at those aspects
of the implant, where due to the morphology of the bone defect
regeneration cannot be expected. Specifically, implantoplasty
should be primarily performed at implants with horizontal bone
loss and/or buccal/oral dehiscences, but not at those aspects
facing intrabony or crater-shaped defects, as these should be
subject to augmentative procedures (31). Based on laboratory
studies (32, 33), depending on the type of burs and polishing
instruments used, mean Ra (arithmetic mean roughness) and
Rz (averaged roughness) values ranging from 0.32 to 0.98µm
and from 1.87 to 6.86µm, respectively, can approximately be
achieved after implantoplasty. Although these values remain
higher than industrially polished implant surfaces [e.g., for the
polished neck of a specific implant type Ra and Rz values of
0.1 and 0.81µm, respectively, have been reported (32)], a recent
proof-of-concept clinical study (34) reported distinctly reduced
intra-oral plaque accumulation and biofilm formation on
implant surfaces treated with implantoplasty compared to non-
treated moderately rough implant surfaces. Hence, the rationale
for implantoplasty is to remove any existing biofilm as well as to
prevent/reduce postoperative recolonization by creating a surface
less conductive to biofilm accumulation (30, 34). Although its
potential effectiveness has been indicated already about 15 years
ago by a randomized controlled clinical trial with a 3-year
follow-up (35, 36) showing a survival rate of 100% and no
further peri-implant marginal bone loss in the implantoplasty
test group, this technique remains controversially discussed.
Specifically, the major concerns are a weakening of the implant
material leading to a higher rate of implant fracture as well as an
overheating of the surrounding bone and a release of titanium
particles into the surrounding tissues during the procedure.
However, a recent systematic review (37) on mechanical and
biological complications after implantoplasty did not confirm
these concerns. Specifically, based on the available evidence of
laboratory, preclinical, and clinical trials it was concluded, that i)
implantoplasty does not result in temperature increase provided
proper cooling is used; ii) titanium particle deposition in the
surrounding tissues is possible and implantoplasty leads on the
bench to reduced implant strength in standard/regular diameter
implants, but iii) no clinical study has reported any remarkable
complication due to implantoplasty (i.e., among almost 300
implants treated with implantoplasty no implant fracture was
reported after a follow-up of 3 to 126 months and only a
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single case of mucosal discoloration was described). Further,
a more recently published laboratory study (38), including
regular and narrow diameter implants confirmed that although
implantoplasty reduces (on the bench) the implant failure
strength, this will hardly affect the majority of the cases in
the clinic, since implants still showed high maximum implant

failure strength [i.e., forces in this specific study remained for
most implant types > 440N, while forces occurring in the
natural dentition during regular mastication range between 100
and 300N (39)]. This study indicated that only single narrow
titanium tissue level implants may have an increased risk of
mechanical complications. Altogether, the decision to which

FIGURE 1 | Four patient cases (A, C, E, F), which have been treated surgically with non-augmentative, resective approaches. The resective treatment measures

included in all cases a paramarginal incision, an apically positioned flap, and bone re-contouring where indicated. This provided postoperatively shallow pockets

without signs of persistent inflammation (B, D), but was associated with an aesthetically compromised outcome (A, C, E, F). However, in these specific cases a low

smile line and/or low aesthetic concerns of the patients allowed to choose such an approach.
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extent implantoplasty is meaningful in a particular case depends
on various parameters, such as implant dimension (diameter,
length) and material (titanium vs. titanium-zirconium alloy),
prosthetic restoration (single- vs. multi-unit), and/or aesthetic
demands of the patient. However, based on the available evidence
straightforward guidelines and/or clear contraindications when
and when not to perform implantoplasty cannot be provided;
nevertheless, the fact of an actual lack of reports on implant
fracture after implantoplasty indicates that this “worst case
scenario” probably occurs rather seldom. Considering for the
clinical outcome more recently published clinical trials, the
results remain partly controversial and cannot confirm or
reject the performance of implantoplasty. Specifically, in 2
case series with ≥ 2 years of follow-up after a combined
resective-implantoplasty approach, approximately 90% of the
implants presented with disease resolution and/or stable bone
levels (40, 41), while a retrospective analysis failed to show a
significant advantage of performing implantoplasty in addition to
a resective approach (42). However, in the latter, more implants
in the implantoplasty group presented with a bone loss ≥ 25%
compared to the control group not receiving implantoplasty
(i.e., 66.6 vs. 39.5%, respectively). Another recently published
randomized controlled clinical trial (43) compared the efficacy
of implantoplasty with an air-polishing device while performing
an open flap debridement without bone re-contouring. Within
a limited follow-up period of 6 months, which is too short to
show differences in disease recurrence, no significant differences
were observed for one of the two treatment approaches. Further,
a prospective longitudinal study (44) with 3 years follow-
up compared chemical decontamination (with citric acid) to
chemical decontamination with a subepithelial connective tissue
graft and to chemical decontamination with implantoplasty.
Survival rate (100%) and rate of disease resolution (62.5%)
was highest in the implantoplasty group but lacked statistically
significance compared to the other two groups. However,
the baseline peri-implant marginal bone levels presented also
herein clinically relevant differences ranging from 4.3 to 5.5mm
with the implantoplasty group presenting the highest values.
Finally, taking the results of recent studies on non-augmentative,
resective approaches—not performing implantoplasty—into
account, indicate the potential relevance of the implant surface
characteristic for treatment decision. Specifically, in these studies
(17, 45) the outcome was superior at implants with a turned
surface compared to implants with a modified surface. Hence,
one might conclude that implants with a modified surface need
a more efficient decontamination protocol, and implantoplasty
could be a way to achieve this. Altogether, although the results
of the first randomized controlled clinical trial (35, 36) clearly
favor to perform implantoplasty, it is relevant to perform well-
designed, prospective, randomized controlled clinical trials with
sufficient power and follow-up period to either confirm or
reject implantoplasty in combination within a non-augmentative
treatment approach of peri-implantitis.

Prescription of Antibiotics
The results of two recent surveys indicated, that a relatively
high percentage of practitioners appears to prescribe systemic

antibiotics in combination with peri-implantitis treatment; that
is, 24 to 44% and 31 to 34% indicated to use systemic antibiotics
“always” and “often,” respectively (46, 47). The rationale to use
antibiotics in non-augmentative procedures would be primarily
to improve implant surface decontamination, as disrupted but
residual biofilm components are supposedly more susceptible
against antibiotics, while in augmentative procedures systemic
antibiotics are also intended to provide post-operative infection
control. However, the effect size of systemic antibiotics as
adjunct to surgical treatment in non-augmentative cases is
still discussed controversially and the number of available
comparative studies is limited. Specifically, short-term reports
(i.e., up to 12 months follow-up) report either no statistically
significant effect prescribing azithromycin (250mg twice at the
day of surgery followed by 250mg once per day for 4 additional
days) (48) or an effect depending on the implant surface, with
systemic intake of antibiotics (i.e., amoxicillin 750mg twice daily
for 10 days starting 3 days prior to surgery) providing additional
benefit only in cases with implants with modified surfaces (16);
any potential effect, however, appears not sustainable over a
longer period of time, that is, over a follow-up period of 3 years
(17). For comparison, a long-term prospective clinical study (49)
using open flap debridement in combination with systemic intake
of antibiotics (i.e., amoxicillin 500mg and metronidazole 400mg
each 3-times daily for 1 week) reported from 1 to 5 years a
reduction in the success rate from 79 to 63% and 81 to 53% on
the patient- and implant-level, respectively. As an alternative to
systemic antibiotics, a recently published randomized controlled
clinical trial reported favorable results when combining open flap
debridement with repeated local application of minocycline (50).
However, although the local application would provide certain
advantages, such as a reduced risk for antibiotic resistances, the
report is limited to a 6-month follow-up and therefore long-
term reports are warranted. Altogether, future well-designed
randomized controlled clinical trials with sufficient power
should confirm or reject the prescription of systemic antibiotics
vs. application of local antibiotics within a non-augmentative
treatment approach. Specifically, in terms of antibiotic intake,
the long-term benefit as well as the type and duration of
antibiotic intake depending on implant- (e.g., turned or modified
implant surface) and patient-characteristics (e.g., smoking status,
systemic diseases) are highly interesting.

Extent of Resective Measures
Non-augmentative surgical treatment of peri-implantitis
includes a variety of different surgical techniques and
combinations thereof, that is, open flap debridement, resection
of peri-implant mucosa, apically positioned flap, bone re-
contouring, implantoplasty, etc. While the advantages and
disadvantages of implantoplasty have been outlined above,
flap manipulation and bone re-contouring might positively
affect the extent of pocket elimination, but often negatively
the aesthetic outcome (41). Specifically, a resective approach
including paramarginal incisions, apically positioning of the
flap, bone re-contouring, and/or implantoplasty can provide
postoperative shallow pockets, but is often associated with
an aesthetically compromised outcome (Figure 1). Hence,
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treatment planning for non-augmentative cases and the choice
between a simple open flap debridement and a more resective
approach should take implant position, smile line, and aesthetic
concerns of the patient into account. Currently, relatively
little is known on the need of extensive resective measures to
maintain long-term stability. Based on the results of few available
long-term studies applying either open flap debridement only
(49) or a resective approach including bone re-contouring where
indicated (17, 45), it seems that both treatment approaches are
effective in controlling peri-implantitis in the majority of the
patients and implants; however, a direct comparison of these
techniques could be one of the future challenges.

CONCLUSIONS

Non-augmentative treatment approaches are often performed
on implants with substantial, mostly horizontal bone loss.
The decision whether such an implant should be kept and
treated or actually explanted (and potentially replaced) is often
a quite individual decision and depends on several implant-
(e.g., implant dimension and material), prosthetic- (e.g., single-
vs. multi-unit, need of this specific implant to maintain the
prosthetic restoration), and patient-related parameters [e.g.,
aesthetic demands, economic possibilities, willingness to and/or
physical capability for (extensive) re-treatment]. However, if
performed the outcome should provide easy access to oral

hygiene and maintenance measures and most of all achieve
disease resolution to avoid persistent local inflammation with
the risk for a systemic impact as well as continuous peri-
implant bone loss, which might further impede/complicate
future replacement of the implant. Altogether, non-augmentative
treatment approaches will remain an important part of the array
of surgical treatment modalities of peri-implantitis, especially in
non-aesthetic cases. Considering the available evidence on the
aspects discussed above (i.e., decontamination of the implant
surface, need of implantoplasty, prescription of antibiotics, and
extent of resective measures), it is clear, that there are many
future research challenges and that the standard of surgical
interventions to control periodontitis has not been reached for
peri-implantitis. Beside these aspects and independent of the
treatment modality (i.e., augmentative or non-augmentative),
the usefulness of a recently introduced risk profile (51) as well
as the frequency of supportive treatment and the potential of
local adjuncts to prevent re-infection should receive attention in
future studies.
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