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Abstract

The purpose of this study was to systematically assess clinical studies on the effect of using a diode laser in the treatment of peri-
implantitis. Study question was “In patients with peri-implantitis around functional dental implants, can treatment by a diode
Laser (810 nm) versus conventional treatment be effective in reducing the probing depth?”. The study included only randomized
controlled clinical trials that involved patients with peri-implantitis. Included articles evaluated a diode laser (810 nm) used as
monotherapy or as adjuvant therapy in the non-surgical treatment while their control group received conventional methods of
treatment for peri-implantitis. Studies that involved other types of laser treatment options, surgical therapy, photodynamic
therapy, case series, or case reports were excluded. Three electronic databases were searched for published articles from 2010
to 2018: PubMed/Medline, Cochrane, and Web of Science. The references were manually hand searched for relevant articles.
The search initially identified 44 studies, which were filtered to yield a total of 3 eligible studies. All included studies compared
laser treatment by a diode laser (810 nm) to conventional therapy by mechanical debridement for a follow-up period ranging from
6 months to 1 year, and risk of bias was assessed for each of the three included studies. A qualitative analysis of the three studies
was conducted. This systematic review could not support the usage of a diode laser in the treatment of peri-implantitis. To
confirm this assumption, more clinical trials with long-term follow-up periods are recommended.

Keywords Dental implants - Dental scaling - Scaling and root planning - Laser root planning - Laser scaling - Dental diodes -
Lasers - Diode 810 nm - Peri-implantitis

Introduction

Bacterial biofilms formed on implant surfaces cause inflam-
mation of the surrounding tissues and lead to complications
such as mucositis and peri-implantitis [1]. Mucositis is an
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inflammatory lesion in the surrounding mucosa of an implant,
while peri-implantitis is an inflammatory condition that is ac-
companied by mucosal inflammation, pocket depth (PD) >

4 mm and bleeding on probing (BOP). Sometimes, pus might
be present [2], and bone loss can be seen radiographically [3].
This condition is irreversible [2]. Bacterial colonization begins
at the abutment surface. The implant surfaces are covered by a
pellicle due to adhesion of salivary components, especially
proteins, that provide linking sites for bacterial adhesion [1].
A previous review showed that peri-implant mucositis occurs
in 80% of patients, that 50% of implants are affected, and that
peri-implantitis affects 12 to 40% of implants after 5 years of
placement [2, 4]. However, peri-implantitis has been a
perplexing and controversial unresolved problem for several
years [5]. The characteristics of the implant surface include
implant chemistry, surface-free energy, and roughness. All of
these factors affect bacterial attachment and proliferation.
Surface roughness specifically has been considered the main
feature promoting biofilm development, although it improves
osseointegration via several surface modifications [1]. In the
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oral cavity, the microorganism community is complex.
Hundreds of species are present, each species with a specific
micro-environment. Thus, the bacterial interaction with im-
plant surfaces in the oral cavity is complex [1]. The manage-
ment of peri-implantitis has been a clinical dilemma since the
conventional methods have not shown any promising results
[6, 7]. There has been a paradigm shift in the methods for
managing peri-implantitis. In this regard, the application of
lasers has been of great clinical significance [8—15].
Recently, new approaches have been introduced, including
the application of lasers such as Er,Cr:YSGG and Er:YAG.
These new methods have yielded better clinical outcomes
[16-18]. Studies have revealed that the diode laser seems to
be a valuable therapeutic tool for peri-implantitis [19, 20].
There are different treatment protocols, but there is still no
certain modality for the treatment of peri-implant mucositis
and peri-implantitis [4]. Different traditional therapies of im-
plant surfaces and the surrounding tissues have been per-
formed for peri-implant disease treatment, such as detoxifica-
tion via mechanical curettage [21, 22]. Other methods include
the application of citric acid, air flow, and laser application [4].
One treatment modality that involves dental lasers could be
photodynamic therapy, which has a good prognosis for the
treatment of different oral diseases. This therapy employs a
laser light of a certain wavelength with a photosensitizer. The
laser stimulates the photosensitizer dye molecules to form
highly reactive and cytotoxic singlet oxygen, leading to bac-
terial death [21]. A laser is a device that emits light via ampli-
fication of photons by stimulated emission. Lasers are classi-
fied according to the active medium: solid, liquid, gas and
semiconductors. The wavelength of diode lasers extends from
the visible to the near infrared range. The most commonly
used dental diode laser wavelengths range from 800 to
980 nm, and the new wavelength of 445 nm. The diode lasers
have high transmission in hydroxyapatite and high absorption
in melanin and haemoglobin [23]. Therefore, they are used for
cutting, coagulation, bleaching, and disinfection [23]. Lasers
can easily irradiate the whole surface, particularly in rough
and irregular areas, which are difficult to reach with mechan-
ical instruments. Lasers inactivate bacterial diffused toxins
and kill bacteria [4]. A laser has a direct effect on gram-
negative anaerobic bacterial rods, as it is pigmented in black
and is thus absorbed by the bacteria [23]. In this regard, using
a diode laser (810 nm) can be clinically valuable for the treat-
ment of peri-implantitis [24]. Several studies have claimed its
potential in bio-stimulation and disinfection, which are crucial
characteristics for achieving a successful line of treatment [24,
25]. Previous studies have shown that the treatment may yield
good results if curettage and laser therapy are combined to-
gether in the treatment of peri-implant diseases [21]. Since
diode lasers (810 nm) can decontaminate the implant surface
without any side effects on the implants and the surrounding
tissues [23], they can be considered an important tool in the
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treatment of mucositis and peri-implantitis if used with con-
ventional mechanical debridement [2]. Some systematic re-
views have evaluated the effect of various treatments on pe-
ri-implantitis, including different laser types [19, 20, 26-28].
However, there are no studies regarding the usage of a diode
laser in this condition or its effectiveness compared with that
of conventional therapy. However, because a diode laser
(810 nm) is a high-power laser, especially highly absorbed
by the melanin present in big amounts in bacteria that are
pigmented, it shows high potentiality for bacteria eradication.
This feature is in addition to its bio-modulatory effects in
stimulating fibroblast growth factor and reducing the number
of inflammatory mediators, thus promoting wound healing
and repair. Also Silva TSO et al. concluded in their study in
2014 that low level laser therapy (LLLT) seems to speed up
the process of bone repair at implant sites. This is the role of
the heat (secondary effect) of irradiating high-power laser on
implant and bone surface if used in correct settings. This laser
was found to be the most widely used type of diode laser in
clinical trials [8—11, 29]. Since no other systematic reviews
that evaluated the use of a diode laser (810 nm) compared with
conventional therapy were found, the present study systemat-
ically reviewed the relevant literature to investigate the effect
of a diode laser (810 nm) in combination with conventional
mechanical debridement in the treatment of peri-implantitis.

Review
Rationale and focus question

Since there is no conclusive answer to the best of our knowl-
edge regarding the treatment of peri-implantitis, this study
systematically assessed clinical investigations on the effect
of using a diode laser in the treatment of peri-implantitis.
The addressed, focused question was as follows: In patients
with peri-implantitis around functional dental implants, can
treatment by a diode laser (810 nm) versus conventional treat-
ment be effective in reducing the probing depth?

Material and methods
Search strategy

The search was performed in the following electronic biblio-
graphic databases (PubMed/MEDLINE, Cochrane, and Web
of Science) from 2010 to 2018, as this date limit represents the
beginning of the evidence-based literature for the laser-
assisted treatment of peri-implantitis. There were no language
limitations. The search strategy in PubMed/MEDLINE in-
cluded the following terms: Implant*OR Implant decontami-
nation OR Periimplantitis OR Peri-implantitis or
Periimplant*OR Periimplantitis [Mesh Terms] AND Diode
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laser OR Dental diode laser OR Diode dental lasers OR Diode
810 laser OR Diode 810 [Mesh Terms] OR Diode laser in
dentistry OR Diode laser therapy OR Low level laser therapy
AND Mechanical debridement OR Scaling® OR Curettage
OR Conventional periodontal treatment* OR Conventional
periodontal therapy* OR Non-surgical periodontal treatment
OR Non-surgical periodontal therapy OR Periodontal thera-
py* OR Traditional treatment of periimplantitis (Table 1). A
PubMed alert was placed for the search.

The references of eligible articles found were hand
searched for further relevant articles.

Protocol and registration

The protocol was developed according to PRISMA-P
reporting guidelines and was registered in PROSPERO
(http://www.crd.york.ac.uk/PROSPERO/display_record.
php?ID=CRD42018112972).

Focus question

The following focus question was developed according to the
population, intervention, comparison, and outcome (PICO)

Table 1 Search strategy

study design: In patients with peri-implantitis around func-
tional dental implants, can treatment by a diode laser
(810 nm) versus conventional treatment be effective in reduc-
ing the probing depth?

Information sources
Search

Table 1 presents the full electronic search strategy for one
major database: PubMed/MEDLINE. Keywords are as men-
tioned in the table.

Selection of studies

After running searches through three databases, the articles
found were further filtered to remove the duplicates; the rest
were screened by title and abstract, and then what remained
was followed by a further assessment for eligibility. The re-
view process then proceeded to further exclude other articles
for not meeting the prerequisites for inclusion.

Based on titles and abstract searches, 44 studies were ini-
tially identified. After the removal of duplicates, 35

PICO item Search terms

PubMed (10/9/2018)

Cochrane (10/9/2018) Web of science (10/9/2018)

Population Implant* 399,247

Implant decontamination
Periimplantitis
Peri-implantitis
Periimplant*

Periimplantitis [Mesh terms]

Diode laser 18,543

Dental diode laser
Diode dental lasers
Diode 810 laser

Diode 810 [Mesh terms]

Diode laser in dentistry

Intervention

Diode laser therapy
Low level laser therapy

Mechanical debridement 65,586

Scaling*

Comparator

Curettage

Conventional periodontal treatment™

Conventional periodontal therapy*

Non-surgical periodontal treatment

Non-surgical periodontal therapy

Periodontal therapy*

Traditional treatment of periimplantitis

Combined search 27

171 2019

988 73,605

3523 222,563
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publications were screened by title and abstract, and 14 full
text articles were further assessed for eligibility after the ex-
clusion of 21 non-eligible articles. The review process then
proceeded to further exclude 11 articles for not meeting the
prerequisites for inclusion (Table 2 and Fig. 1).

Types of publications

Published articles conducted from randomized controlled clin-
ical trials.

Types of studies

Randomized controlled clinical trials in published articles
from 2010 to 2018.

Types of participants/population

Patients whose natural dentition had been replaced by func-
tioning dental implants.

Disease definition

Peri-implantitis is defined as probing depth around a function-
ing dental implant of more than 4 mm due to bone loss and
inflammation.

Inclusion and exclusion criteria
1. Inclusion Criteria

* Randomized clinical trials

¢ Diode laser (810 nm)

» Patients with peri-implantitis

* Comparison with conventional treatment by mechan-
ical debridement

* Follow-up: a minimum of 6 months
» Studies that evaluated the following outcomes:

— Bleeding on probing
—  Probing depth
—  Clinical attachment level

2. Exclusion Criteria

e In vitro studies

e Case reports

e Literature reviews

* Single arm studies

¢ Erbium lasers

¢ Nd: YAG laser

* Diode lasers at wavelengths 940 nm, 980 nm,
660 nm, or 445 nm

e Carbon dioxide lasers

*  Photodynamic therapy

* Surgical treatment

* Studies performed on natural teeth and not on
implants

*  Micro-biological studies

¢ Biofilms

Sequential search strategy
The results identified by PubMed alerts were evaluated until

2/7/2019, with no additional articles fitting the inclusion.
Three eligible studies were selected for final review.

Data extraction

The following summarizes the information on studies that
were obtained and extracted by 3 reviewers and then

Table 2 Excluded studies and

causes for exclusion Study

Reason for exclusion

Salaria et al., 2018 [9]
Tang et al., 2017 [13]
Hakki et al., 2017 [14]
Birang et al., 2017 [10]
Mizutani et al., 2016 [8]
Romeo et al., 2016 [12]
Mettraux et al., 2016 [11]
Bombeccari et al., 2013 [30]
Roncati et al., 2013 [7]
Thierbach et al., 2013 [31]
Spadari et al., 2010 [32]

Case report

In vitro study

In vitro study

Comparing photodynamic therapy to diode laser treatment
Literature review

Using photodynamic therapy

Single-arm study

Comparing photodynamic therapy to surgical therapy
Case report

Case series

Using photodynamic therapy
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Fig. 1 Prisma flow diagram

included in a standardized table: first study ID, i.e., author
and year of publication, gender, age, demographic data,
sample size, type of study (study design), diagnostic
criteria, intervention (treatment protocol), follow-up peri-
od, treatment frequency, different parameters of lasers
used, and clinical parameters (probing depth, BOP, and
clinical attachment loss). These pieces of information are
listed in Tables 3, 4, 5:

Data items
Characteristics of the included studies

Among the three included studies, two were categorized as
RCTs [4, 21], and one was a retrospective controlled clinical
trial [2]. The trials were originated from Istanbul [2], and the
other two studies were unclear [4, 21]. In all studies, the num-
ber of patients ranged from 10 to 30 with a mean age of
55 years. The peri-implantitis diagnostic criteria differed
across studies. One study included patients with PD >4 mm
[4], another study included subjects with PD from 4 to 6 mm
[2], and a third study recruited patients with PD > 5 mm [21].
The follow-up period ranged from 6 to 60 months in all
studies.

The risk of bias is presented in Fig. 2; one study is consid-
ered to be of low risk [4], while the other two studies were
considered to be of high risk [2, 21].

Laser-related parameters

All studies included in the review used a diode laser with a
wavelength of 810 nm. The power output was 1 W in all
studies, with a range of irradiation times of 20 to 30 s in all
studies, Lerario et al. [2] used 30 s cw, Arisan et al. [4] used
60 s Chopped mode, while Bach et al. [21] used 20 s. The
optical fibre diameter was 400 wm, and one study used differ-
ent optical fibre diameters: 200, 400, and 600 wm (140).

The emission mode in the included studies was pulsed
mode in the two studies by Lerario et al. [2] and Arisan
et al. [4], yet it was continuous mode in the third study by
Bach et al. [21].

Main outcomes of the studies

Two studies showed a significant improvement in the reduc-
tion in PD for the diode laser group compared with the group
treated with the conventional method [4, 22]. However, one
study reported no statistically significant difference between
the laser group and the conventional non-surgical group in the
reduction in PD [2].

Risk of Bias within studies

The risk of bias assessment for the Randomized Control Trials
was performed independently by three reviewers and was
based on the Cochrane Handbook for Systematic Reviews of
Interventions, categorized as (1) low risk of bias, (2) high risk
of bias, or (3) unclear risk of bias. The following characteris-
tics were evaluated: random sequence generation, treatment
allocation concealment, blinding of participants and person-
nel, blinding of outcome assessment, incomplete outcome da-
ta, and selective outcome reporting. Disagreements about the
risk of bias in any study were discussed between the three
reviewers to reach a consensus. Authors were contacted for
unclear risk of bias points to be clarified. However, only one
author replied with a clarification as to the method of random
sequence generation and allocation concealment.

Risk of Bias across studies

1. Non-surgical periodontal treatment of peri-implant dis-
eases with the adjunctive use of a diode laser: preliminary
clinical study [2].

A. Selection bias:

1. Randomization sequence generation: unclear
2. Allocation concealment: unclear

B. Performance bias:
3. Blinding of participants: unclear

@ Springer
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Table 3 Demographic Data
Study ID  Gender and number Age Demographic  Sample size Type of study
area
Lerario 27 patients(21 test G, 7 control 3667 - 606 sites in TG and 144 in CG ~ Retrospective controlled
etal [2] G)12 males/ clinical trial
15 females
Arison 10 patients Mean age 55.1 years  Istanbul 48 bilateral implants (24 in the RCT
etal [4] (SD11.4) University diode laser TG)
(43-76)
Bachetal 30 patients - - - RCT
[21] (15 conventional therapy, 15
laser therapy)
4. Blinding of personnel: not applicable (low risk) Selective reporting: non-selective, all outcomes measured
showed clear results (low risk)
C. Detection bias: Other bias: none
5. Blinding of outcome assessors: unclear
3. A conventional versus laser-assisted therapy of peri-
D. Attrition bias: implantitis: a 5-year comparative study
6. Outcome data: all participants that the study started with
continued until the end of the study (low risk) Critical appraisal: [21]
A. Selection bias:
E. Reporting bias:
7. Selective reporting: PI measurements were said to be re- Randomization sequence generation: “patients were di-
corded but were not (high risk) vided randomly”: unclear
8. Other bias: none Allocation concealment: unclear
2. A randomized clinical trial of an adjunct diode laser applica- B. Performance bias:
tion for the non-surgical treatment of peri-implantitis [4] Blinding of participants: unclear
Blinding of personnel: not applicable (low risk)
Critical Appraisal:
C. Detection bias:
A. Selection bias: Blinding of outcome assessors: unclear
1. Randomization sequence generation: simple randomiza- D. Attrition bias:
tion (coin toss) (low risk) Outcome data: complete (low risk)
2. Allocation concealment: unclear
E. Reporting bias:
B. Performance bias: Selective reporting: none selective (low risk)
3. Blinding of participants: unclear Other bias: none
4. Blinding of personnel: not applicable (low risk)
C. Detection bias:
5. Blinding of outcome assessors: “an independent assessor Results

unaware of the patients and treatment was employed for

the follow-up evaluation of all patients” (low risk)

D. Attrition bias:

6. Outcome data: complete, “all patients completed the

study” (low risk)

E. Reporting bias:

@ Springer

Data synthesis included a qualitative analysis of the risk of
bias assessment and narrative interpretation of the studies,
lasers, parameters, and associated therapies, and main results

of the studies evaluating the quality of the studies by evaluat-

ing the results of each article with regard to their risk of bias.
However, a quantitative analysis was not warranted due to
high heterogeneity between the included studies. In 2000,
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Table 5 Outcome Data

Study  Reduction in PD Gain of CAL Loss of BOP Measurement of PI

D

Lerario Mean reduction from 4.465 to 3.611 in CG and from — From 90%—4.95 in LG while 87.5-59.7 Unclear
etal 52t025inIG
(2]

Arison  No significant difference between the two groups; in  MBL: significant 100% at the beginning; statistically 25% reduction but
etal both groups, the mean and deepest measured PD difference after significant decrease in both groups after ~ no statistically
[4] values demonstrated a decrease after 1 month and 1 month and 1 month; however, reversed in significant

increased again after 6 months 6 months 6 months difference

Bach Up to 36 months follow-up in the laser-treated group, — From 90%—4.95 in LG while 87.5-59.7 Unclear
etal no signs of relapse, no implant failure; after
[21] 60 months, 11 patients were free of inflammation

Bach et al. [21] did not present exact outcome data that can be Discussion

quantitatively synthesized with the other two studies, and an-
other study by Lerario et al. in 2015 [2] was questionable with
regard to study design. The author classified it as
“Retrospective” although its methodology seems prospective.
The study was questionable in its bias assessment, having four
unclear points and reporting bias due to selective reporting
error. In the study by Lerario et al. in 2015 [2], 606 periodon-
tally affected sites accounted for the test group, while 144
unaffected sites accounted for the control group, and their
follow-up period occurred after 1 year. In the test group, the
probing depth mean difference was 2.66 mm (+ 1.07), while in
the control group, it was 0.94 (+1.13), and paired t testing
showed a statistically significant difference between the two
groups. This is why the authors recommended the use of a
diode laser at this wavelength to treat peri-implantitis. In the
second study by Arisan et al. [4], baselines were measured for
both the test group and the control group, which were present-
ed by ten patients having 48 implant sites, with 1- and 6-
month follow-up periods. At baseline, the mean probing depth
and marginal bone level values were the same between the
two groups. However, after 6 months of follow-up, the laser
group showed higher marginal bone levels (2.79, SD 0.48)
than the control group (2.63, SD 0.53), and the mean probing
depth in the test group was higher than that in the control
group (4.54 SD 0.74 in the test group compared with 4.17
SD 0.41 in the control group), which, although not statistically
significant, helped the authors conclude that a diode laser in
adjunct to conventional therapy in the treatment of peri-
implantitis did not prove beneficial. The third study by Bach
et al. [21] actually failed to report measurable outcome data in
terms of numbers that can be analyzed or presented statistical-
ly. Their sample size was 30 patients, 15 in each group with a
similar number of implants in both groups and a follow-up
period that extended up to 5 years. However, they assumed
that it was more beneficial to add laser treatment to conven-
tional therapy in the treatment of peri-implantitis.
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All reviewed studies stated that a diode laser seems to be a
valuable therapeutic tool in combination with conventional
methods for treating peri-implantitis [2, 4]. Only one study
claimed that a diode laser did not add any additional positive
influence [21].

In the qualitative analysis of articles included in this sys-
tematic review, blinding of participants was not performed,
although it could have been made possible via directing the

Random Sequence Generation (Selection Bias)
Blinding of Participants (Performance Bias)
Blinding of Personnel (Performance Bias)
Blinding of outcome assessors (detection Bias)
. ” Incomplete outcome Data (attrition Bias)

| Allocation concealement(selection Bias)

Arisan 2015

Bach 2000

L ]
@

h .

? . ?

Lerario 2015 ?J ? ? . ?

Fig. 2 Risk of bias assessment diagram

(~
¢

| . . ‘ Selective reporting (reporting bias)
. ’ , Other Bias
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beam of the laser hand piece towards the site to be treated;
thus, the patient could not tell the difference between whether
they were receiving laser treatment or not. Thus, a study was
considered high risk whenever such blinding was not found.

In the laser-related parameters of the studies included, one
of the included studies by Lerario et al. [2] mentioned using a
power of 1 W near the implant surface. Although this is a very
high-power setting near the implant surface [33], the author
claimed that this power setting was considered safe around
peri-implant tissue, guided by another study that studied ther-
mal changes caused by simulated surface decontamination of
the bone implant interface by Kresiler et al. [29]. The later
authors studied various power settings and claimed that the
threshold temperature of 47 °C was only outreached after 30 s
using the 1 W. Heat production during laser application on
implant and bone causing temperature to rise above 47 °C for
60 s negatively affects living bone and compromises its regen-
eration [33-37].

A quantitative analysis was not performed due to the high
heterogeneity of the studies found. After initially excluding the
study of Bach et al. in 2000 [21] due to its lack of exactness in
reporting quantitative data in their outcomes in detailed measur-
able forms that can be added to the other studies, two studies
were left: Lerario et al. [2] and Arisan et al. [4]. However, data
between these two studies measuring values of probing depths at
6 months [2] and at 1 year [4] could not be added as they were
found to have a large difference between the two time points,
although the data were not quantitatively analyzed due to the
questionable study design by Lerario et al. [2]. This study was
controversial for being described as retrospective and was not
randomized, and this finding was further confirmed by its qual-
itative analysis, which showed it was a high-risk study and thus
was not a candidate for meta-analysis. This means that we are left
with only one study [4], which had good data reporting; howev-
er, a quantitative analysis cannot be achieved by only one study.

As aresult, a diode laser might be effective in the manage-
ment of peri-implantitis. However, more clinical trials are re-
quired to ensure the clinical relevance of this approach.

In 2015, Lerario et al. [2] reported that they found statisti-
cally significant differences between the two groups after
1 year of follow-up according to a paired ¢ test performed on
the mean probing depth differences between the two groups.
However, the study design is questionable since the authors
mentioned it is of a retrospective study design, while the meth-
odology indicates that it has the design of a prospective clin-
ical trial. The authors also failed to explain the methodology in
a logical sequence, which made the results questionable and
non-reliable for use in statistical analysis. Their follow-up
period of 1 year without any time intervals in the middle, such
as a 6-month follow-up, was unjustified, even though it is the
most common period used for the mean time of follow-up.
Additionally, in the risk of bias assessment, they did not men-
tion that any randomization was conducted nor was blinding

accomplished for either the participants, personnel, or out-
come assessors, and although the personnel applying the treat-
ment cannot be blinded in this case, both the participants and
the outcome assessor can, which makes this study a high-risk
study in terms of bias. Moreover, there was selective reporting
bias in that the plaque index values were said to be recorded
but were not. This made the study of a poor quality in terms of
the risk of bias assessment.

In the study by Arisan et al. [4], the authors could not prove
the benefits of using a diode laser as an adjunct therapy to
conventional treatment of peri-implantitis. This conclusion
was guided by their statistical analysis of probing depth values
and marginal bone loss at follow-up periods of 1 and 6 months.
Although marginal bone loss is not one of the outcomes eval-
uated by this systematic review, it was noteworthy that mar-
ginal bone loss was greater in the test group of that study than
in the control group that did not receive any laser therapy. This
study is considered of low risk since random sequence gener-
ation was performed via a coin toss, and although allocation
concealment or blinding of the participants and personnel was
not performed, the outcome assessor was blinded, which adds
to the values of these results. This was accomplished by not
allowing the assessor to be knowledgeable of which groups
the subjects were allocated to. Additionally, all patients com-
pleted the study, as mentioned by the authors, and all out-
comes measured, as claimed by the authors at the beginning
of the study, showed clear result reporting, so no reporting
bias was assumed. This makes this study of low risk and of
high quality—one whose results can be taken into account.

The third study by Bach et al. [21] failed to provide statisti-
cally measurable outcome data, which made their study out-
comes questionable. It is noteworthy that within the 5 years of
their follow-up period, only 1 of the 99 implants in the control
group had to be removed compared with none in the test group,
which led them to conclude that adding the diode laser to their
treatment protocol made sense as it decontaminated the implant
surfaces and enhanced the survival rates of the implants.
However, the fact that their results were not presented numeri-
cally as they should have been and the the fact that the study was
considered high risk in terms of risk of bias assessment lead to
doubts regarding taking this conclusion for granted. In this study,
the random sequence generation was unclear since the authors
merely mentioned that “patients were divided randomly”.
Additionally, whether allocation concealment and blinding of
the participants and outcome assessors were accomplished or
not was unclear, which adds more reasons why this study should
be considered a high-risk study.

The lack of consistency between all three articles in terms
of their outcomes, methods of reporting, and the risk of bias
assessment prevented us (the authors of this systematic re-
view) from reaching a conclusion that may support the use
of a diode laser as an adjuvant to the conventional therapy of
scaling and mechanical debridement in the treatment of peri-
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implantitis. Although diode laser treatment may help in en-
hancing the results due to its scientifically proven effect of
decontamination of implant surfaces, the results of this sys-
tematic review could not prove these facts.

Conclusions

Our data from this systematic review do not support a recom-
mendation for the use of a diode laser (810 nm) in the man-
agement of peri-implantitis.

To confirm this assumption, more clinical trials are recom-
mended with long-term follow-up periods especially ones uti-
lizing 810-nm laser treatment in combination with Erbium
laser, to benefit from their combined effects on smear layers
and biofilm as well as promoting healing and enhancing fibro-
blastic and osteoblastic activity.
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