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Abstract
Chronic periodontitis is the most frequent type of periodontitis in the population. For its treatment, traditional mechanical methods
are applied, such as scraping and root smoothing. Currently, the newest methods that apply antimicrobials, bactericides or lasers
are used in combination with traditional methods. The results of clinical trial publications are contradictory about the best therapy
to treat chronic periodontitis, so it is necessary to determine the evidence on this subject. The objective of this study was,
therefore, to evaluate different treatments for chronic and severe periodontitis in adults through a meta-analysis of clinical trials.
This study followed PRISMA guidelines to carry out the meta-analysis of randomized clinical trial studies and MEDLINE,
EMBASE, Scielo Cochrane and Scopus databases, between July 30, 2016 and July 30, 2017. The meta-analysis was performed
using the standardized mean difference (DME). Heterogeneity was tested using the Q test and the I2 statistic, using the metapackage - R 3.4.3 (2017). Measurements of insertion loss, depth of probing, bleeding rate and plaque index showed high
heterogeneity, therefore the studies were grouped according to the type of treatment patients received (physical or bactericidal
methods) for each variable, by what the heterogeneity of some variables decreased
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Resumen
La periodontitis crónica es el tipo más frecuente de periodontitis en la población. Para su tratamiento, se aplican los métodos
mecánicos tradicionales, como el raspaje y el alisado radicular. Actualmente, los métodos más nuevos que aplican
antimicrobianos, bactericidas o láser, se utilizan en combinación con los métodos tradicionales. Los resultados de las
publicaciones de ensayos clínicos son contradictorios acerca de la mejor terapia para tratar la periodontitis crónica, por lo que es
necesario determinar la evidencia sobre este tema. El objetivo de este estudio fue, por lo tanto, evaluar diferentes tratamientos
para la periodontitis crónica y severa en adultos a través de un metanálisis de ensayos clínicos. Este estudio siguió las pautas
PRISMA para llevar a cabo el metanálisis de estudios de ensayos clínicos aleatorizados y bases de datos MEDLINE, EMBASE,
Scielo Cochrane y Scopus, entre el 30 de julio de 2016 y el 30 de julio de 2017. El metanálisis se realizó utilizando la diferencia
de medias estandarizada (DME). La heterogeneidad se probó mediante la prueba Q y la estadística I2, utilizando el paquete meta R 3.4.3 (2017). Las mediciones de pérdida de inserción, profundidad de sondaje, índice de sangrado e índice de placa mostraron
una alta heterogeneidad, por lo tanto se agruparon los estudios según el tipo de tratamiento que recibieron los pacientes (métodos
físicos o bactericidas) para cada variable, por lo que la heterogeneidad de algunas variables disminuyó
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Introduction
The latest World Health Statistics, issued by the
WHO (World Health Organization) in the year
2010, stated that cancer and periodontal disease are
among the most common conditions of mankind
globally. There is no country or territory in the
world that is free of them1,2. Periodontal disease is
the second most important problem of oral health
worldwide and the major cause of tooth loss after
the age of 35 years3. The WHO Global status
report on non-communicable diseases worldwide
focused on the need to pay special attention to the
elderly; by the year 2050 there will be two billion
people over the age of 60 years, of whom 80% will
live in developing countries. Its oral health
program will also contribute significantly to the
early diagnosis, prevention and treatment of
HIV/AIDS, which often manifest in the first place
in the form of fungal, bacterial or viral oral
infections and injuries4.
The term periodontitis includes inflammatory
diseases that lead to progressive destruction of the
dental support apparatus, affecting the alveolar
bone. These pathologies are associated with
alteration in the stability of the tooth and
mastication, the presence of pain, dental abscesses
and, ultimately, with the loss of teeth, manifest
impairment and functional disability, and
decreased quality of life (American Academy of
Periodontology).
Periodontal disease is characterized by periods of
rest or inactivity, with few or no symptoms, and
periods of flare-ups that occur with loss of
insertion and alveolar bone5. During progression of
the disease, the release of inflammatory mediators
increases in all areas of the patient's mouth, both
stable and progressive. Although the disease
progresses differently in each area because of their
specific characteristics, the host response is more
global and follows the same pattern in all areas of
the interior of the mouth of each individual6.
Periodontal diseases are preventable, but it is
important to develop intervention strategies that
are easy, short-term, viable and low-cost in their
implementation. Among the points that should be
considered in developing these strategies are the
high-risk groups. A careful periodontal diagnosis is
of the utmost importance in the subsequent
management of the patient's periodontal disease.
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The main aim of periodontal treatment is the
removal of the subgingival biofilm by the oral
route, to achieve homeostasis of the mucosa. The
mechanical removal of bacterial deposits from the
tooth surfaces, i.e., scaling and root planing (SRP)
is the standard treatment. However, bacteria that
reside in root concavities, dentin tubules or within
soft tissues are not easy to remove with mechanical
instrumentation, and therefore SRP rarely leads to
the complete elimination of the subgingival
biofilm7,8. In addition, ineffective reduction of the
subgingival microbiota is associated with negative
treatment outcomes. For example, the persistence
of Actinomycetemcomitans sp., Aggregatibacter
sp., Porphyromonasgingivalis sp. and other
bacterial species after periodontal treatment has
been associated with a destruction of additional
tissue9-11, while improvement of clinical outcomes
has
been
observed
when
no
such
periodontopathogenic bacteria are detected12-14.
Taking these limitations into account, the use of
SRP combined with antibacterial agents
(antibiotics and antiseptics) may be considered a
valid therapeutic alternative. The foundation lies in
the fact that, after the mechanical disruption of the
biofilm through instrumentation, the bacteria
become more susceptible to such agents15. This
conventional non-surgical treatment consists in
achieving a reduction of the infection through oral
hygiene techniques and scaling and planing
sessions carried out by sectors with a weekly
frequency.
However,
studies
indicate
the
possible
translocation of bacteria from one site to another;
treatment by quadrants or sextants could thus result
in reinfection of previously treated sites from the
non-treated16,17. In addition, intraoral translocation
of these periodontal pathogens would facilitate the
immediate re-colonization of recently treated
pockets, so that one could hypothesize that, during
standard treatment, re-infection occurs prior to
completion of the treatment.
From these concepts, there arises a new possibility
of therapy called one-stage full-mouth disinfection,
comprising scaling and root planing of all
quadrants within 24 hours along with adjunctive
antiseptic treatments (such as 0.2% chlorhexidine),
that may include rinsing, pocket irrigation,
spraying of the tonsils and tongue brushing18,19.
The protocol consists in:

23

Bono et al



Scaling and root planing the entire mouth
within 24 hours (2 consecutive sessions).
 Rinse mouth with 0.2% chlorhexidine solution
during the treatment and up to two months
after completing the scaling and planing
procedure20, (with the aim of reducing the
number of bacteria in saliva, tongue, mucosa
and tonsils to retard the recolonization of the
pockets)
 Subgingival irrigations: 3 applications in 10
minutes in all the pockets with 1%
chlorhexidine gel to eliminate any residual
bacteria.
 Brushing the tongue with 1% chlorhexidine gel
for 1 minute.
 Several studies have reported clinical and
microbiological benefits in patients with severe
periodontitis who were treated by one-stage
full-mouth disinfection21. Other authors have
introduced antibiotics such as azithromycin to
the protocol, but without satisfactory results22.
At the Catholic University of Leuven, Bailen et
al.23 evaluated the long-term microbiological
effects of full-mouth disinfection procedures in 10
patients with chronic severe periodontitis; the
study group underwent the protocol of full-mouth
disinfection described above, while the control
group received scaling and root planing and oral
hygiene instructions. The authors concluded that
the full-mouth disinfection treatment provides a
microbiologically significant improvement at two
months compared to those who received
conventional periodontal treatment.
In 2005, Koshy et al.24 published a study
evaluating the results obtained by periodontal
treatment with instrumentation ultrasonic only.
They evaluated ultrasonic debridement by
quadrants, ultrasonic debridement in a single visit
and ultrasonic debridement in a single visit using
povidone-iodine as a refrigerant. The patients of
the latter group were advised to make rinses with
chlorhexidine twice a day for a month. All three
treatments were equally effective, as all the groups
showed clinically significant improvement and
there were no differences in the detection of
periodontal pathogens in plaque and saliva.
In the research reviewed, we observe that none is
conclusive with respect to the microbiological
benefit or to the lasting decrease of periodontal
pathogens, with the exception of Sigusch et al. 25,
who used systemic metronidazole and full-mouth
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planing, in contrast to our own results26 which
showed no statistically significant differences.
Other authors found few differences and suggest
further studies27.
Accurate diagnosis is the first step toward the
development of an appropriate treatment plan that
would reduce the future risk of periodontal damage
and probably lead to resolution of the infection.
Currently, the treatment plan for patients
presenting with different types of periodontitis is
made on the personal experience of each dental
professional, with no scientific basis28. The aim of
this study was therefore to evaluate different
treatments for chronic and severe periodontitis in
adults through a meta-analysis of clinical trials.

Methods
The study was performed according to PRISMA
guidelines29. It was realized a meta-analysis of
randomized clinical trials by MEDLINE, Scielo
and Cochrane data base. The selected papers were
measured Plaque Index (PI), bleeding index (BI),
probing depth (PD) and attachment loss (AL) in
control and cases groups of adults subjects,
between 30 July 2016 and 30 July 2017.
The meta-analysis was performed by standardized
average differences (SME). The heterogeneity was
evaluated through Q test and I2. Packages meta
and metafor of R 3.4.3 (2017) was used.
Inclusion criteria
Study design

Randomized controlled trials.
Participants: patients with diagnosed
periodontitis with the periodontal disease
classification system of the American
Academy of Periodontology criteria.
Intervention: Subjects assigned to the
experimental or control group with nonsurgical periodontal treatment.

Outcome
Exclusion criteria

Results: reduction of PI, BI, PD and AL.
3 months of follow-up
Review articles, cohort studies, clinical
cases, descriptive studies, opinion
articles, letters or summaries.
Studies in animals.
The studies that recruited participants
with systemic disease or under any
medical treatment that could have an
influence on the periodontal treatment.
24

Results
The Fig. 1 shows chart flow of PRISMA.

Additional records identified
through other sources
(n =9380)

Screening

Records after duplicates removed
(n =6250)

Eligibility

The Mantel-Haenszel method and the Peto method
were used to estimate the fixed and random effects,
since it is the type of binary analyzed result, related
to statistical tests of Odds ratio, relative risk or risk
difference.
The program R version 2.10.1 (www.rproject.org), package meta function metabin will
be used.
To evaluate the heterogeneity, the Q test will be
used. This is calculated by adding the squared
deviations of the estimate of the effect of each
study, the estimation of the overall effect, the
weighting of the contribution of each study by the
inverse of its variance Under the hypothesis of
homogeneity between effect sizes, the Q statistic
follows a Chi-square distribution with k -1 degrees
of freedom, with k being the number of studies.
Not rejecting the homogeneity hypothesis usually
leads the meta-analyst to adopt a fixed-effects
model, because it is assumed that the estimated
effect size is only differentiated by the sampling
error. Conversely, the rejection of the homogeneity
hypothesis can lead to the application of a random
effects model, which includes the variability both
"within" and "between" the studies30-32.

Records identified through
database searching
(n =15630)

Records screened
(n =6250)

Records excluded
(n =6210)

Full-text articles assessed
for eligibility
(n =40)

Full-text articles excluded,
with reasons
(n =6)

Studies included in
qualitative synthesis
(n =34)
Included

Data Analysis
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Studies included in
quantitative synthesis
(meta-analysis)
(n =8)

Figure 1. PRISMA chart flow

Table 1 presents characteristics of studies. All the
studies were treatment with scaling and smoothing
technique. The measurements of PI, BI, PD and
AL showed a high heterogenity (Fig.2). The
treatments were splitted into differents treatments
methods. Eight different kinds of treatments were
analyzed. The studies were grouped according to
the type of treatment the patients received
(physical or bactericidal methods), so the
heterogeneity of some variables decreased (Fig. 2).
Table 1. Characteristics of included studies.
Study

Country

Kind
treat.

Additional
treatment

Age
range

Num.
patient
s

Pradeep
et
al.2016

India

Bacteri
cide

1,2%
rosuvastatin
e gel

25-45

30

Pradeep
et
al.2016

India

Bacteri
cide

1,2%
atorvastatin
gel

25-45

30

Dilsiz
A, Cana
kci
V, Aydin
T. 2013

Turkish

Physic

fotodinamic
therapy
potassiumtitanylphosphate
baseline

30-58

24

Dilsiz

Turkish

Physic

Laser

30-58

24

25
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A, Cana
kci
V, Aydin
T. 2013

potassiumtitanylphosphate
baseline

Hugar et
al.2016

India

Bacteri
cide

0.2%gel de
clorhexidine

25-50

30

Hugar et
al.2016

India

Bacteri
cide

2%
curcumine
gel

25-50

30

Jose
Kachapil
lyArun
et
al.
2016

India

Bacteri
cide

clorhex chip

30-60

15

Jose
Kachapil
lyArun
et
al.
2016

India

Physic

diode laser
plus
chip
clorhex

30-60

15

DISCUSSION AND CONCLUSION
Our results show that the plaque index (PI)
improved with the traditional scaling and root
planing (SRP) method, while the bleeding index
(BI) improved with the physical methods. We
found great heterogeneity in the comparative
studies, of patients included, follow-up time,
different drugs and treatments carried out.
Hugar et al.33 evaluated the effectiveness of the
subgingival application of chlorhexidine gel and
curcumin gel as an adjunct to scaling and root
planing in the treatment of mild to moderate (4-6
mm) periodontal pockets and found that both have
an anti-inflammatory effect on periodontal pockets
in patients with chronic periodontitis. These results
are similar to those reported in multicenter clinical
trials by Killoy 34, Soskolne et al. 35, Jeffcoat et al.
36
and Paolantonio et al. 37, who applied CHX
locally and significantly reduced the plaque index,
bleeding on probing, depth on probing, and gain in
CAL scores, despite no differences being found in
gingival inflammation scores between the test and
control sites at the start of the study. Soskolne et
al.35, Jeffcoat et al.36 and Heasman et al.38, in
agreement with our studies, found that the gingival
index was significantly reduced in the test and
control sites from baseline to the end of the 3
months. However, this reduction could be
attributed to conventional therapy (SRP), and the
training of the patients and their motivation, as
they are monitored throughout the study.

Dilsiz et al. 201339 evaluated and clinically
compared the clinical effects of the potassiumtitanyl-phosphate (KTP) laser and photodynamic
therapy (PDT) for the treatment of chronic
periodontitis. Both their treatments showed
significant improvements in terms of reduction of
BOP and PD and CAL gain compared with initial
values (P<0.05). The laser group, which also
included scaling and planing, showed a greater
reduction in PD and more CAL gain than the other
groups (P <0.05). Y. Cheng 40 found the same
results with adjunctive laser therapy in the
reduction of PD and bleeding on probing (BOP) in
a relatively short period of time (3 months),
without any adverse effect, which indicates a
decrease of the disease. In terms of CAL gain, they
found sufficient evidence to demonstrate that
combining traditional therapy with laser is more
effective.
Pradeep et al. 201641 put forward statins as an
important group of hypolipidemic drugs that
modulate inflammation and alveolar bone loss.
Rosuvastatin (RSV) and atorvastatin (ATV) inhibit
osteoclastic
bone
resorption
and
have
osteostimulating properties. They evaluated and
compared the efficacy of 1.2% RSV and 1.2%
ATV gel locally (LDD) in addition to scaling and
root planing (SRP), for the treatment of patients
with chronic periodontitis. The three groups
showed a significant reduction in the index of
bacterial plaque. The improvements in these
parameters were significantly higher with
sustained release rosuvastatin gels at 6 and 9
months, always as an adjunct to mechanical
periodontal therapy. Another study by Cosgarea42
shows that an antibiotic regimen for 3 or 7 days
adjunctive to SRP had better clinical results than
those obtained by SRP alone. The evidence
supports the adjunctive use of local antimicrobials
with subgingival debridement at deep or recurring
periodontal sites, mainly with the use of sustained
release antimicrobial vehicles 43.
Unlike the other authors, Jose et al. 201644
compared the effects of a laser diode and a
chlorhexidine chip used alone and in combination
with scaling and root planing in the management of
chronic periodontitis. After treatment, the test and
control sites showed a statistically significant
reduction in PI, GI and pocket depth (PPD). The
differences in PD reduction and CAL gain between
the control group and the CHX chip and the
26

Bono et al

Rev Fac Odont 29(2), 2019

combination groups were statistically significant (p
<0.05) at three months, while the diode laser group
showed no significant differences with respect to
the control group. They confirmed that the local
administration of chlorhexidine alone or in
combination with diode laser decontamination is
effective in reducing pocket depth and improving
clinical insertion levels when it is also used as an
adjunct to scaling and root planing in non-surgical
periodontal therapy in patients with chronic
periodontitis.
Similarly, Alwaeli HA found a significant
reduction in PD and BOP, and a significant CAL
gain from the beginning, as well as a significantly
greater reduction and gain for SRP + adjunct
photodynamic antimicrobial therapy than for SRP
at the different times studied. There were no
adverse effects of adjunct photodynamic
antimicrobial therapy 45.
We evaluated the quality of the evidence for each
comparison and found it "low" because of design
limitations that lead to risk of bias, and due to the
small number of trials and participants, which
leads to imprecision in the effect estimates. We
also found great heterogeneity in the choice of
treatment.
The published literature describes the clinical
evidence for the treatment of chronic periodontitis,
which continues to be based in all cases on
choosing scaling and root planning treatment as a
primary therapeutic measure and then various
adjunctive treatments whether physical, chemical
or bacteriological, all with statistically significant
results. However, more clinical studies are still
needed to reach the clinical relevance applicable to
a clinical protocol.
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Figure 2. The effectiveness of different treatments on periodontitis. Bleeding Index : Bactericide method: Study 1: Pradeep et
al.2016, Study 2 Pradeep et al.2016, Study 3: Hugar et al.2016; Study 4:Hugar et al.2016; Study 5: Kachapilly Arun et al. 2016;
Physic method: Study 1: Bottini et al. 2017, Study 2: Bottini et al. 2017, Study 3:Kachapilly Arun et al. 2016; Plaque Index;
Probing Depth and Clinical Attachment Loss: Bactericide method: Study 1: Pradeep et al.2016, Study 2: Bottini et al. 2017, Study
3:Kachapilly Arun et al. 2016; Physic method: Study 1: Pradeep et al.2016, Study 2: Bottini et al. 2017, Study 3:Kachapilly Arun
et al. 2016
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