
ORIGINAL ARTICLE

Non-surgical therapeutic outcomes of peri-implantitis:
12-month results

José Nart1 & Ramón Pons1 & Cristina Valles1 & Alejandro Esmatges2 & Ignacio Sanz-Martín1
& Alberto Monje1

Received: 24 January 2019 /Accepted: 2 May 2019 /Published online: 23 May 2019
# Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Objectives To assess the clinical and radiographic outcomes of implants treated by means of non-surgical debridement with
systemic antibiotic therapy.
Materials and methods A prospective case series study evaluating the 12-month clinical and radiographic outcomes of peri-
implantitis lesions treated with ultrasonic scaler debridement, a glycine air abrasive, and metronidazole followed by supportive
maintenance. Clinical and radiographic variables and success criteria were defined a priori.
Results Overall, 21 patients were included. One implant failed during the study period (implant survival rate 95.24%).
Substantial changes occurred at 12 months in all the clinical and radiographic variables, reaching strong statistical significance
in the majority of them. According to the success criteria applied, 40.90% of the peri-implantitis were arrested and resolved, while
59.1% presented with at least one probed site with bleeding on probing (BoP). Moreover, 95.45% exhibited peri-implant pocket
depth (PPD) < 5 mm at the end of the study. None of the implants presented with progressive bone loss.
Conclusion Non-surgical therapy of peri-implantitis is effective to arrest progressive bone loss, reduce PPD and suppuration, and
achieve radiographic bone fill in the majority of cases. Nevertheless, it failed to be completely efficacious in the achievement of
successful therapeutic outcomes as BoP remained frequently present.
Clinical relevance Non-surgical therapy achieved significant clinical and radiological improvements.

Keywords Dental implants . Infection . Peri-implant bone loss . Peri-implant infection . Peri-implantitis . Non-surgical
intervention

Introduction

The non-linear accelerative progressive pattern of bone loss in
peri-implantitis leads to implant failure if the given infection is
not proficiently arrested [1]. A variety of different interven-
tions have been proposed for the treatment of peri-implantitis.
Namely, non-surgical or surgical management by means of
access flap debridement with numerous variants such as the
use of lasers to detoxify the implant surface, implantoplasty to
smooth the surface, resective procedures, and regenerative

approaches [2–4]. The predictability of these interventions
regarding clinical (i.e., pocket depth reduction and resolution
of inflammation) and radiographic (i.e., bone fill) outcomes
still remains controversial [2, 3, 5]. In fact, the therapy of peri-
implantitis has been regarded as challenging and unsustain-
able in the long term [6–9]. Nevertheless, the treatment of
peri-implantitis is essential to upgrade the implant prognosis
[10, 11].

Consequently, the primary goal of peri-implantitis treatment
must be the resolution of peri-implant soft tissue inflammation
(i.e., no bleeding on probing, no suppuration) and the
maintenance/stability of the supporting bone [9]. This desirable
environment should be populated by bacteria compatible with
peri-implant health [12]. This, in combination with the adher-
ence of adequate personal-/professional-administered oral hy-
giene measures to eliminate biofilm deposits, should be condu-
cive to the long-term stability of the peri-implant tissues [13].

While the non-surgical therapy for mucositis has demon-
strated to be successful, predictable, and suitable for the
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patients due to the low morbidity and limited cost, conflicting
outcomes with limited predictability have been exhibited for
the non-surgical therapy of peri-implantitis [14]. The idea that
peri-implantitis is a plaque-associated chronic inflammatory
entity—like periodontitis—could make the clinicians contem-
plate the effectiveness of non-surgical therapy for its manage-
ment. As a matter of fact, recent evidence is exhibiting prom-
ising non-surgical interventions for the management of peri-
implantitis [11, 15]. Mettraux et al. showed, in a 2-year clin-
ical study, the significant reduction in bleeding on probing and
suppuration from 100 to 43% and from 87 to 0%, respectively,
treated with carbon fiber and metal curettes followed by re-
peated application of a diode laser 3×for 30 s at days 0, 7, and
14 [11]. Alike, Bassetti et al. showed, in a 1-year clinical
study, the statistical significant reduction for probing depth,
bleeding on probing, bacterial counts, and IL-1B regardless of
the use of photodynamic therapy for the non-surgical treat-
ment of peri-implantitis [15]. Nevertheless, one of the major
limitations is on the gain of the radiographic bone level [10],
thus failing to achieve the criteria to consider successful ther-
apeutic outcome [8].

The use of adjunctive use of antibiotics in the non-surgical
treatment of periodontal disease has shown to be beneficial
under certain conditions (i.e., aggressive periodontitis or
moderate/severe chronic periodontal disease) [16]. Based up-
on the current understanding that peri-implant infections share
the etiology with periodontal diseases, the use of systemic
antibiotics for the therapy of peri-implantitis has been advo-
cated [7]. Recently, Stein et al. yielded favorable results by
means of clinical outcomes 1 year after ultrasonic decontam-
ination, soft tissue curettage, and submucosal air polishing
[17]. Notwithstanding, the reduction of implant sites with
probing depth > 4 mm and bleeding on probing was signifi-
cantly higher in patients taking amoxicillin + metronidazole in
a post-operative regimen. However, this favorable finding is
not consistent across the literature [7–9, 15].

Hence, the purpose of this study was to assess the clinical
and radiographic outcomes of implants treated by means of
non-surgical mechanical debridement combined with system-
ic antibiotic therapy followed by a regular peri-implant main-
tenance therapy.

Material and methods

Patient population

This prospective clinical and radiographic case series study
was performed in one single private practice from
November 2014 until January 2018. Consecutive patients di-
agnosed with peri-implantitis according to the following case
definition were included in the present study [18]:

& Progressive peri-implant marginal bone loss > 2 mm from
a baseline X-ray recorded at the time of prosthesis
delivery.

& Bleeding on gentle probing (BoP) + and erythema +
& Suppuration +/−
& Increase in probing depth from baseline (i.e., ≥ 5 mm)

Furthermore, the following inclusion criteria were consid-
ered: (1) age ≥ 18 years, (2) treated chronic/aggressive peri-
odontitis, (3) full-mouth plaque score (FMPS) < 25%, (4) full-
mouth bleeding score (FMBS) < 25%, (5) cemented or screw-
retained single-unit crowns and partial dental prosthesis that
allowed correct access for brushing, and, if not, (6) prostheses
that could be modified. Patients were excluded on the basis of
(1) clinical implant mobility; (2) radiographic peri-implant
bone loss > 50%; (3) pregnancy or lactating females; (4) any
medical condition which contraindicated non-surgical peri-
implant therapy; (5) previous surgical and non-surgical treat-
ment of the affected implants at least 12 months before; (6)
systemic diseases, medications, or conditions that may com-
promise wound healing influencing the outcome of the thera-
py; (7) known allergy or intolerance to metronidazole; (8) use
of systemic antibiotics during the previous 3 months; (9) use
of systemic antibiotics for endocarditis prophylaxis; (10)
smoking more than 10 cigarettes/day; and (11) horizontal
component of the peri-implant defects.

This case series study was performed in accordance with
the Universitat Internacional de Catalunya Ethical Committee
(PERECL201802) and Helsinki Declaration. All patients read
and signed an appropriate informed consent document prior to
participation in the study.

Non-surgical peri-implant therapy

Patients received a supragingival prophylaxis with oral hy-
giene instructions 1 week before the subgingival instrumenta-
tion, which was standardized as follows: after local anesthesia
(articaine 4% and adrenaline 1:100,000), the implant surfaces
were treated with ultrasonic devices (Newtron P5, Satelec
Acteon; Olliergues, France) with the steel alloy H3 dental
ultrasonic scaler tip (H3, Satelec Acteon; Olliergues,
France), curettage (SyG 7/89 Everdge, Hu-Friedy; Chicago,
IL, USA) of the bone defect was performed, and glycine air
powder applied subgingivally (Air-flow® powder sub +
supragingival PERIO, EMS; Nyon, France) with an air-flow
piezon device (Air-flow master piezon®, EMS, Nyon;
France). Finally, the implants’ prosthesis were modified by
making them cleansable [understanding cleansable prosthesis
as those that allowed the correct access of the interproximal
brush (Interprox®; Barcelona, Spain)] with burs (preparation
and finishing drills kit, Sweden&Martina; Padova, Italy) and
porcelain polishing and contouring discs (rotatory grinding
and polishing instruments, EVE Ernst Vetter GmbH;
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Keltern, Germany). Oral hygiene instructions around the mod-
ified implant prosthesis were given immediately after. All pro-
cedures were performed by an experienced periodontist (JN).

After mechanical treatment, the antibiotic regimen
consisting on Metronidazole 500 mg every 8 h for 7 days
was prescribed for all patients.

Supportive peri-implant maintenance therapy

All the patients were enrolled in a peri-implant maintenance
therapy (PIMT) program every 3–6 months according to the
patient’s risk profiling [19]. At each PIMT visit, a reinforce-
ment of oral hygiene instructions, supragingival and, if need-
ed, subgingival debridement [BoP and/or peri-implant pocket
depth (PPD) ≥ 5 mm] as well as tooth polishing were
performed.

Demographic data

At the beginning of the study, the incoming demographic data
were collected through the patient’s anamnesis: gender (fe-
male/male), systemic condition (ASA classification), tobacco
habit (non-smoker, former smoker, or current smoker), previ-
ous history of periodontal disease (yes/no), periodontal dis-
ease recurrence along the study period (yes/no), history of
periodontal disease severity (mild/moderate/severe) [20], his-
tory of periodontal disease extension (localized/generalized)
[20], and implant position (maxilla/mandible and incisors/
canines and premolars/molars). The implant system was fur-
ther recorded as well as the type of prosthesis (cemented/
screw-retained).

Clinical measurements

The following clinical parameters were assessed at six sites for
each implant by a single calibrated examiner (CV) at baseline
and at the 12 months of follow-up using a periodontal probe
(PCP-UNC 15; Hu-Friedy, Chicago, IL, USA):

– Plaque index (PlI): presence or absence of plaque along
the mucosal margin [21].

– Bleeding on probing (BoP): presence or absence of bleed-
ing 15 s after gentle probing.

– Suppuration on probing (SoP): presence or absence of
suppuration after probing.

– Peri-implant pocket depth (PPD): distance (mm) from the
mucosal margin to the base of the probable pocket.

– Gingival recession (REC): distance (mm) from the muco-
sal margin and the implant abutment interface.

– Keratinized mucosa (KM): distance (mm) from the mu-
cosal margin and the mucogingival junction.

Radiographic examination

A periapical radiograph was obtained using the long-cone
parallel technique and a film holder (Dürr Dental AG,
Bietigheim-Bissingen, Germany) at baseline and at 12-
month follow-up visit. All radiographs were standardized in
their exposure (7 mA-60 kV/20 ms).

The followingmeasurements were recorded by an indepen-
dent previously calibrated examiner (RP) (intra-class correla-
tion coefficient 0.982) at the mesial and distal aspects of the
treated implants:

– Bone level (BL): distance (mm) between the implant
shoulder and the base of the defect.

– Intra-bony defect (ID): distance (mm) between the bot-
tom of the defect and the line connecting the distal and
mesial interproximal bone crest.

– Intra-bony defect width (WD): distance (mm) between
the distal and mesial interproximal bone crest and the
implant surface.

– Angulation of the intra-bony defect (AD): angle resulted
from a vertical line along the outer implant surface and a
line extending along the peri-implant bone defect.

The measurements were determined using an image-
processing program (ImageJ; NIH, Bethesda, MA, USA).
The radiographs were calibrated using the known dimensions
of the implant as reference values. Mean values were calcu-
lated from the mesial and distal aspects.

Success criteria

The following criteria were considered for therapeutic success
[22]:

& Implant survival.
& Absence of probing pocket depth ≥ 5 mm with concomi-

tant BoP and/or SoP.
& Absence of progression of peri-implant bone loss.

Statistical analysis

The primary outcome parameter was the change in PPD over
time. Analysis was performed at patient level (i.e., the implant
with the deepest PPD at baseline was selected for analysis).
Descriptive statistical analysis included mean values and stan-
dard deviations (SD) of quantitative variables, while qualita-
tive variables were expressed with frequencies and valid per-
centages. Changes versus baseline were analyzed using the
non-parametric Wilcoxon test. Finally, treatment success was
defined as the absence of PPD ≥ 5 mm with BoP/SoP and no
additional peri-implant bone loss at the end of the evaluation
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period. The SPSS version 19.00 software (SPSS Inc.,
Chicago, IL, USA) was used for all analyses. The level of
significance was set at p < 0.05.

Results

Patient characteristics

Twenty-four healthy patients were enrolled in the study.
However, three patients were lost in the follow-up period:
two patient’s radiographs did not meet the standards, and an-
other patient lost the treated implant. Thus, the sample includ-
ed 21 patients (2 males and 19 females) with a mean age of 53
± 11.74 years. Of these patients, 16 (76.19%) of them were
ASA type 1, while 5 (23.81%) were ASA type 2 (4 patients
with well-controlled arterial hypertension and 1 diabetic pa-
tient). In regard to tobacco use, one patient (4.76%) was light
smoker (< 10 cigarettes per day) and five were former
smokers (23.81%). The majority of the recruited patients
(71.43%) had a previous history of periodontitis. The charac-
teristics of the study participants are presented in Table 1.

In this investigation, only one implant placed in pristine
bone per patient was included in the analysis. Two patients
had two implants with peri-implantitis; however, the implant
with the most severe condition was included. Therefore, a
total of 21 dental implants were treated throughout the study:
7 (33.3%) maxillary implants and 14 (66.7%) mandibular im-
plants. The mean time of implants in function was 7.11 ±
3.20 years. In all the cases, post-operative healing was consid-
ered as uneventful.

According to the type of implant-abutment connection,
3 patients (14.29%) carried cemented prosthesis, while 18
patients (85.71%) were rehabilitated with screw-supported
prosthesis. The following implant systems were treated: six
implants Nobel Biocare® (Nobel Biocare AB, Göteborg,
Sweden), five implants BioHorizons® (Maestro Dental
Implants, Birmingham, AL, USA), three Straumann®
(Straumann Institute, Waldenburg, Switzerland), one im-
plant Lifecore Restore® (Lifecore Biomedical Inc.,
Chaska, MN), one implant Neodent® (Neodent Ltda,
Curitiba, Paraná, Brazil), one implant Bioner® (Bioner,
Sistemas Implantológicos, Barcelona, Spain), one implant
MIS® (MIS Implants Technologies Ltd., Bar-Lev
Industrial Park, Israel), one implant Microdent®
(MicrodentSystem, SL, Barcelona, Spain), and one implant
Klockner® (Klockner Implant System SA, Barcelona,
Spain).

Clinical measurements

Table 2 depicts the clinical parameters measured throughout the
study. One implant failure occurred during the follow-up period

(overall implant survival rate 95.24%). Mean PlI values were
68.17 ± 26.68% at baseline and 40.91 ± 29.87% at 12 months.
A statistically significant reduction in plaque levels was found
(p = 0.001). The percentage of BoP-positive sites decreased
from 78.78 ± 28.26% to 21.22 ± 24.76% at the end of the
follow-up examination. Again, the difference was statistically
significant (p < 0.001). Similarly, clinical examination at
12 months revealed a statistically significant reduction of SoP
(p < 0.001).

At baseline, the mean PPD was 5.34 ± 1.29 mm. A statis-
tically significant (p < 0.001) reduction between baseline and
12-month follow-up (3.69 ± 0.70 mm) was observed. A

Table 1 Demographic data of the included patients

N (%)

Gender

Male 2 (9.52%)

Female 19 (90.48%)

Systemic condition

ASA type 1 16 (76.19%)

ASA type 2 5 (23.81%)

Tobacco consumption

Non-smoker 15 (71.43%)

Former smoker 5 (23.81%)

Current smoker 1 (4.76%)

Previous history of periodontitis

Yes 15 (71.43%)

No 6 (28.57%)

Active periodontal disease

Yes 13 (61.90%)

No 8 (38.10%)

Periodontal disease severity

Slight (CAL of 1–2 mm) 3 (23.08%)

Moderate (3–4 mm of CAL) 7 (53.84%)

Severe (≥ 5 mm of CAL) 3 (23.08%)

Periodontal disease extension

Localized (< 30% of teeth) 3 (23.08%)

Generalized (≥ 30% of teeth) 10 (76.92%)

Implant location

Maxilla 7 (33.30%)

Mandible 14 (66.70%)

Implant position

Molars 13 (61.90%)

Premolars and canines 3 (14.29%)

Incisors 5 (23.81%)

Type of connection

Cemented 3 (14.29%)

Screw-retained 18 (85.71%)

Periodontal disease severity and extension based on Armitage
Classification [20]
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significant increase in mean marginal recession was also re-
ported following the non-surgical therapy (baseline 0.17 ±
0.47 mm; 12 months 0.79 ± 0.72 mm; p < 0.001).

Radiographic outcomes

The mean distance between the implant shoulder and the base
of the defect (BL) at baseline was 3.76 ± 1.26 mm, and
12 months after non-surgical therapy, this value was reduced
to 2.45 ± 1.26 mm. This difference was statistically significant
(p < 0.001) (Table 3). Radiographic bone changes are shown
in Figs. 1, 2, and 3.

Non-surgical therapy also affected the distance between the
bottom of the defect and the interproximal bone crest
(Table 3). The mean ID showed a decrease from 1.87 ±
1.10 mm at baseline to 1.60 ± 1.19 mm at the 12-month fol-
low-up. However, these differences did not reach statistical
significance (p = 0.057).

Moreover, between baseline and 12-month follow-up, a
statistical reduction in the horizontal component of the defect
occurred (p < 0.001). In addition, there was a concomitant
significant increase in the angle of the defect (p < 0.001)
(Table 3).

Therapeutic success at 12-month examination

According to the therapeutic success criteria applied, 40.90%
of the peri-implantitis were arrested and resolved, while
59.10% presented with at least one probed site with BoP.
Furthermore, all implants except one (95.45%) exhibited
PPD < 5 mm, and none of the implants presented a progres-
sive bone loss.

Discussion

Principal findings

The effectiveness of different therapies for peri-implantitis has
been a topic for much debate [23]. Due to the vague long-term
efficacy of the surgical therapy [24] and increased cost [25]
and morbidity [26], the use of non-surgical therapy as a single
treatment could be considered to reduce inflammation and
enhance implants prognosis. The present case series study
has shown that non-surgical debridement and implant-
supported prosthesis modification combined with antibiotic
therapy in vertical defects followed by supportive PIMT is
completely effective to resolve peri-implantitis in ~ 40% of
the cases treated. Interestingly, it showed to be efficient to
reduce PPD and arrest peri-implant bone loss in the vast ma-
jority of the implants. Along these lines, it is worth mentioning
that BoP positive might lead to false-positive results, masking
non-pathologic conditions [27].

Agreements and disagreements with previous
findings

To date, there is scarce evidence concerning the non-surgical
therapy of peri-implantitis when compared with the treatment
of periodontitis. Recent data suggest the improvement in the
clinical and radiographic conditions. For instance, Mettraux
et al. showed a significant reduction in BoP and SoP from 100

Table 3 Radiographic parameters at baseline and at 12 months after
treatment

Baseline
Mean (SD)

12 months
Mean (SD)

p value

BL (mm) 3.76 (1.26) 2.45 (1.26) < 0.001*

ID (mm) 1.87 (1.10) 1.60 (1.19) 0.057

WD (mm) 2.16 (0.71) 1.51 (0.70) < 0.001*

AD (°) 34.99 (7.93) 46.80 (12.84) < 0.001*

BL bone level, ID intra-bony defect,WD intra-bonywidth, AD angulation
of the intra-bony defect, SD standard deviation

*Statistical significant differences, p < 0.05

Fig. 1 Radiographic evaluation of an implant placed in 4.2 position at
baseline (a), 2 months after the non-surgical therapy (b) and 12 months of
follow-up (c), where partial radiographic bone filling of the defect can be
observed

Table 2 Clinical parameters at baseline and at 12months after treatment

Baseline
Mean (SD)

12 months
Mean (SD)

p value

PlI (%) 68.17 (26.68) 40.91 (29.87) 0.001*

BoP (%) 78.78 (28.26) 21.22 (24.76) < 0.001*

SoP (%) 65.90 (45.57) 6.82 (21.62) < 0.001*

PPD (mm) 5.34 (1.29) 3.69 (0.47) < 0.001*

REC (mm) 0.17 (0.47) 0.79 (0.72) < 0.001*

KT (mm) 2.59 (1.26) 1.95 (1.05) < 0.001*

PlI plaque index, BoP bleeding on probing, SoP suppuration on probing,
PPD probing pocket depth, REC recession, KT keratinized tissue, SD
standard deviation

*Statistical significant differences, p < 0.05
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to 43% and from 87 to 0% when combining non-surgical
debridement with diode laser [11]. Bassetti et al. showed the
statistically significant reduction for PPD, BoP, bacterial
counts, and IL-1B regardless of the use of photodynamic ther-
apy for the non-surgical treatment of peri-implantitis [15].
Likewise, Roos-Jansåker et al. showed a significant reduction
of BoP sites from 97 to 38% when applied chloramine as
adjunct [28]. Promising outcomes have been also achieved
when using air-polishing devices [29]. Nevertheless, a com-
plete disease resolution was not frequently obtained in these
studies. Our findings are congruent with previous results.
These are suggestive that non-surgical debridement therapy
combined with post-operative metronidazole and an adequate
adherence of professionally administered PIMT is effective to
arrest bone loss and reduce PPD in the vast majority of the
cases. Yet, non-surgical therapy was ineffective to completely
resolve BoP around dental implants.

Interestingly, a systematic review revealed that non-
surgical debridement combined with antibiotics exhibited su-
perior outcomes by means of PPD [5]. In fact, the use of
antibiotics is conceivable in the treatment of periodontal dis-
ease based on the theoretical understanding that specific bac-
terial loading is responsible to activate bone metabolism [30].
On the other side, it seems that the peri-implantitis
microbiome is more heterogeneous. A recent systematic re-
view has highlighted that peri-implantitis represents a hetero-
geneous mixed infection that includes periodontopathic mi-
croorganisms, uncultivable asaccharolytic anaerobic gram+
rods, and other cultivable gram− rods as well as opportunistic
microorganisms [31]. Nonetheless, assuming that peri-
implantitis lesions are populated by putative anaerobic bacte-
ria, the use of antibiotics can potentially benefit the treatment
outcome. Current evidence, however, has failed to demon-
strate the adjuvant positive effect of antibiotics to non-
surgical and surgical peri-implantitis therapy [7, 9, 10]. Due

to the single-arm nature of the present study, the findings
achieved cannot be attributed to the use of antibiotics.
Hence, in the future, it is encouraged to test in long-term
randomized clinical trials the effect of antibiotics versus pla-
cebo as adjunct to non-surgical therapy in the treatment of
peri-implantitis.

Clinical implications

Findings from the present case series study are promising in
the therapy of peri-implantitis. In the context, it should be
taken into consideration that non-surgical therapy implies
many advantages compared with surgical treatments. As such,
reduced cost, limited morbidity, and less operative time might
tilt the balance towards the patient’s preferable treatment op-
tion to manage this disease. Interestingly, a cost-effectiveness
analysis revealed that debridement alone proved preferable
only if a decision-maker is willing to pay less than 5.7 € per
millimeter of PPD reduction [32]. This fact could increase
patient adherence and willingness for the treatment. On the
other side, it is speculated that the limited cost could infer in
lower awareness of the patients, and this might influence on
the post-operative care (i.e., personal and professional-
administered PIMT). Furthermore, it is worth noting that in
the present case series study, the prostheses were modified
with the goal of facilitating the cleansability. This fact high-
lights the positive impact of providing access to improve the
capability of the patients to achieve more efficient personal-
administered oral hygiene measures.

Further, in the present case series, metal-made instruments,
including ultrasonic tips and curettes, were used tomanage the
peri-implantitis defects. The features as well as the material
are made the instruments for the curettage on dental implants
has been a subject of controversy due to the damage by means
of roughness associated to these instruments upon the implant

Fig. 2 Radiographic evaluation
of two adjacent implants
positioned in 1.1 and 1.2 at
baseline (a), 2 months after the
non-surgical therapy (b), and
12 months of follow-up (c).
Clinical aspect of the peri-implant
soft tissues 12 months post-
treatment (d)

Fig. 3 Radiographic evaluation
of an implant placed in 3.6
position at baseline (a), 2 months
after the non-surgical therapy (b)
and 1 year of follow-up (c), where
radiographic bone filling of the
defect can be observed
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surface [28, 33]. Nevertheless, it is the authors’ opinion that
the relevance of surface modification is surpassed by the po-
tential to disrupt the biofilm and the effectiveness to remove
the inflammatory tissue.

It is important to remark that the cases selected for the
present study displayed vertical intra-bony defects. Hence,
these outcomes cannot be extrapolated to horizontal peri-
implant bone loss as these are less prone to repair. This has
been extensively demonstrated in the treatment of peri-
odontal diseases [34–36]; however, literature within the
therapy of peri-implantitis is scarce [37].

In addition, the most effective therapy for peri-
implantitis is yet to be conclusively identified. As such,
over the last decade, dentist from all over the globe have
been performing empirical treatment modalities, including
the prescription of antibiotics. In consequence, antibiotic
resistance by certain peri-implantitis-associated microor-
ganisms has been reported [38]. Not surprisingly, Rams
et al. demonstrated that 6.7% of the studied population
revealed submucosal species resistant in vitro to amoxicil-
lin and metronidazole. Hence, to date, caution should be
exercised when prescribing antibiotics for the treatment of
peri-implantitis [38].

Limitations of the study

It must be pointed out the methodological limitations pres-
ent in the current case series study with respect to the study
design and due to the absence of standardized clinical and
radiographic examinations. On the other hand, the prosthe-
sis modification was performed simultaneously with the
subgingival instrumentation; thus, the results achieved in
the present investigation could be the response of the com-
bination of both procedures. The therapy used in the cur-
rent protocol needs to be evaluated clinically in a large
sample, over a longer follow-up, and in randomized con-
trolled setting.

Conclusion

The present case series study suggested that non-surgical ther-
apy of peri-implantitis is effective to arrest progressive bone
loss, to reduce probing pocket depth and suppuration, and to
achieve radiographic bone gain in the majority of cases.
Nevertheless, it failed to be completely efficacious in the
achievement of successful therapeutic outcomes as bleeding
on probing frequently remained present.
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