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Abstract

Aim: The objective of this study was to evaluate the clinical and microbiological impact of ultrasonic full mouth debridement associated to a
single oral hygiene instruction (1-OHI+FMD) on sites of periodontitis patients with different levels of severity.

Methods: In this 3-month split-mouth clinical trial, 20 periodontitis patients contributed with 3 intraoral niches: - PC (control sites with no
probing attachsment loss (PAL), PM (moderate sites with PAL= 3-4 mm) and PS (severe sites with PAL> 5 mm). All participants presented high
levels of plaque before therapy (visible plaque index (VPI)>20%). 1-OHI+FMD included a 10-min oral hygiene instruction followed by a maximum
of 2 sessions of ultrasonic debridement.

Results: clinical evaluation revealed a significant decrease of probing pocket depth (PPD, - 0.51 mm; p< 0.001) and PAL (- 0.47 mm; p= 0.002)
in PM and in PS (PPD, - 1.08 mm; PAL, - 0.82 mm; p<0.001) after 3 months. Bleeding on probing was also reduced in all patients after therapy
(- 26.23%, p<0.001) but not VPI (- 10.4%, p=0.089). Checkerboard DNA-DNA hybridization only showed reduced bacterial counts in PS, including
Prevotella intermedia, Prevotella nigrescenses, Tannerella forsythia and Porphyromonas gingivalis after 3 months (p<0.001). Red and Orange
complex was also reduced in PS (p<0.001).

Conclusion: 1-OHI+FMD promoted an improvement in some clinical and microbiological parameters of periodontitis’ patients, especially in deep
sites, but it did not seem to be effective in improving the patient’s plaque control, regardless of disease severity.
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Introduction
clustering analysis, community ordering, and disease severity

Gingivitis and periodontitis are diseases that affect the [5] The so-called “red complex”, a group of three gram-negative

gingival and dental support tissues, respectively. While gingivitis
is characterized by reversible gingival inflammation, periodontitis
causes irreversible attachment loss, resulting in the formation of
periodontal pockets and, eventually, tooth loss [1]. Periodontal
diseases also exhibit an association with systemic conditions [2].
Periodontal pockets can harbor more than 500 bacterial species
that are, for the most part, resident species living as a stable
community in a biofilm. However, an imbalance in the microbiota
can promote the multiplication of putative pathogens [3] resulting
in dysbiosis. [4]. Several studies have shown the release of a

bacterial species, including Porphyromonas gingivalis, Tannerella
forsythia and Treponema denticola, were related to inflammatory
and clinical periodontal parameters [5]. However, although gram-
negative putative pathogens are thought to play a key role in the
pathogenesis of periodontal diseases, there seems to be no single
etiological agent in inflammatory periodontal diseases [6]. In fact,
red complex bacteria can be found in several niches, including
clinically healthy sites [6,7]. Then, treatment would be aimed at
lowering the numbers of all bacteria to levels compatible with

health [6].
great variety of inflammatory mediators because of microbial
imbalance, which promotes inflammation and destruction of Manual removal (or reduction) of calculus and supra- and
periodontal tissues [1]. subgingival biofilm can successfully control gingivitis and

) ) ) o periodontitis. Different mechanical therapies have shown the
The periodontal microbial communities have been

) ability to improve clinical parameters, and a quadrant-scaling
characterized based on a color-coded system that reflects

approach is the gold standard in the treatment of periodontal
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diseases [8-10]. However, it takes a long time, it is uncomfortable,
and the patient’s schedule availability should be considered. In
an attempt to reduce time and bacteria recolonization, full-mouth
debridement (FMD) has been introduced [11]. On the basis of the
best available data, FMD is as good as quadrant scaling and root
planing for the treatment of periodontitis [12]. Additional benefits
of FMD include systemic effect, stimulus of immunological
response and a better cost-benefit approach [12,13] which
makes this treatment especially attractive to patients and general
dentists. However, the compliance of patients with oral hygiene
is often difficult to achieve, [14] especially considering the non-
use of chemical agents. Furthermore, the reduced number of visits
to the dentist can hamper the development of abilities to control
the biofilm and ultimately compromise motivation. The objective
of this study was to evaluate the clinical and microbiological
impact of ultrasonic full mouth debridement associated to a single
oral hygiene instruction (1-OHI+FMD) on different niches of
periodontitis patients.

Material and Methods

In this 3-month split-mouth clinical trial, patients with
periodontitis, according to the new classification of periodontal
and peri-implant diseases and conditions [15] were submitted to
full-mouth debridement. After responding to the anamnesis, the
patients signed the informed consent form and were submitted to
data collection, which was repeated 3 months after the periodontal
treatment. The study was ethically conducted based on the
Helsinki Declaration and was approved by the Human Research
Ethics Committee under the number 1.436.434. Fifty individuals
of both genders aged between 32 and 70 years in dental treatment
were initially invited to participate in this study. They had to
present periodontitis. In order to characterize periodontitis, the
following criteria were used: age over 35 years old, presence of 2
or more teeth with at least 1 observable buccal or interproximal
site with a probing attachment loss (PAL) = 3 mm and a probing
pocket depth (PPD) > 3 mm [15,16].

The exclusion criteria for the patients were as follows: gingival
recession, smokers, presence of diabetes or other systemic
diseases, periodontal treatment for at least one year, pregnancy,
lactation, use of prostheses, medical conditions that could affect the
existence of bacteria in the periodontal tissues (e.g., HIV, antibiotic
therapy, or non-steroidal anti-inflammatory drug use for at least
six months). All patients underwent a complete periodontal
examination by the same periodontist (VS), using a manual
periodontal probe (PCPUNC, Hu-Friedy, Chicago, IL). Periodontal
examinations included measurements of PAL, PPD, visible plaque
index (VPI), and BOP. All parameters were measured in 6 sites
(mesiobuccal, buccal, distobuccal, mesiopalatal or mesiolingual,
lingual or palatal, and disto-lingual or disto-palatal), except third
molars.

After the examination, all patients were assigned to
interventions. Three groups related to different intra-oral niches
of the same patients were formed:

- PC (contro], saliva), PM (moderate sites, PAL= 3-4 mm), and
PS (severe sites, PAL= 5 mm) 15.

Bacterial examination was defined as the primary outcome.
PAL, PPD, VPI, and BOP were secondary outcomes. Examiner
calibration was performed during a pilot study that preceded the
present investigation. PAL, PPD, BOP, and VPI were carried out by
one examiner at different times. Six sites of all present teeth from
10 patients with periodontitis were examined twice with a week
interval. The Interclass Correlation Coefficient (ICC) for all clinical
parameters must be higher than 0.8.

Bacterial collection was performed as previously described
[17]. Briefly, relative isolation was performed with cotton
rollers. The teeth were dried, and subgingival biofilm samples
were collected using 1 cone of sterile size 45 paper (Dentisply,
Rio de Janeiro, Brazil) from 7 sites selected in all patients
with periodontitis: PC= 1 (saliva), PM= 3 and PS= 3. The cone
remained in the periodontal pocket or sulcus for 30 seconds. For
saliva collection, the cone was passed 3 times on the floor of the
mouth. The same sites were sampled again after the periodontal
therapy (3 months). The cone with collected material was
immediately deposited in individual plastic tubes and stored
under refrigeration at -20 °C until the samples were analyzed by
the DNA-DNA hybridization checkerboard technique for bacterial
strains [17]. Counts and proportions of 40 bacterial species were
determined in each sample by using the checkerboard DNA-DNA
hybridization technique as shown in a previous study [17].

a) Treatment Protocol: all patients underwent full-mouth
debridation by an experienced periodontist (VS). Periodontal
therapy (1-OHI+FMD) included a single oral hygiene instruction
(10 minutes), tooth brushing and interdental plaque control by
dental floss, followed by supra- and subgingival debridement
which was performed by ultrasonic scaler tips (Jet Sonic, Gnatus,
Rio de Janeiro, Brazil) under local anesthesia when requested by
patients. The number of visits was limited to two with a one-day
interval. Mean instrumentation time was 25 min per quadrant.

The oral hygiene instructions were not reinforced during
follow-up of patients.

After 3 months,
microbiological collection were performed in the same teeth and
sites previously evaluated.

a new periodontal examination and

Statistical evaluation was performed using the SPSS 17.0
program (IBM, New York, NY). Initially, the data distribution was
verified with the Kolgomorov-Smirnov test. Subsequently, the
ANOVA test was used to evaluate the differences in the amounts
(mean counts X 105) of each bacterial specie and to analyze the
proportions of each microbial complex. The Paired t-test was used
for the intra-oral groups’ analysis (before and after treatment).
Adjustments for multiple comparisons were made to evaluate the
40 bacterial species simultaneously. The unit of analysis was the
patient. The significance level was set at 5%. The power of the
study was calculated at 80% based on the difference found in the
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general bacterial count, considered as the primary endpoint, of
2.39 (x105) in test group vs. 0.75 (x105) in control group before
treatment, considering the sample size of 20:10 individuals,
respectively, a standard deviation of 2.22 (x105), and an a value
of 5.

Results

All selected participants (n= 20) completed the 3-month

follow-up, eight men (40%) and 12 women, with a mean age of
36 years (8.44). Clinical evaluation is shown in Tables 1 and 2 and
revealed a significant decrease of BOP (from 85.45% to 59.22%,
p < 0.001) (Table 1), PPD (PM, -0.51 mm, p< 0.001; PS, -1.08,
p< 0.001, (Table 2) and PAL (PM, -0.47 mm, p= 0.002; PS, -0.82
mm, p< 0.001, table 2) in periodontitis patients after 3 months.
However, VPI was not reduced after therapy (from 40.1% to
29.7%, p= 0.089) (Table 1).

Table 1: Mean (standard deviation) of bleeding on probing (BOP) and visible plaque index (VPI) of periodontitis patients before and after 1-OHI+FMD.

Evaluation BOP mean (SD) % P value VPI mean (SD) % P value
Baseline 85.45 (12.61) 40.10 (19.9)
<0.001* 0.089
3 months 59.22 (14.58) 29.70 (17.8)

*Statistically significant. Test t. p< 0.05. 1-OHI+FMD: ultrasonic full mouth debridement associated to a single oral hygiene instruction.

Table 2: Mean (standard deviation) of probing pocket depth (PPD) and probing attachment loss (PAL) of intraoral groups before and after

1-OHI+FMD.
Periodontitis sites Evaluation PPD mean (SD) mm P value PAL mean (SD) mm P value
Baseline -
PC -
3 months -
Baseline 3.53(0.53) 3.97(0.18)
PM <0.001* 0.002*
3 months 3.02 (0.83) 3.50 (0.78)
Before 5.34 (0.76) 5.75(0.93)
PS <0.001* <0.001*
3 months 4.26 (0.85) 4.93 (0.85)

*Statistically significant. Test t. p< 0.05. SD: standard deviation. Sites - PC: periodontitis control, saliva; PM: periodontitis, moderate PAL; PS: peri-
odontitis, severe PAL. 1-OHI+FMD: ultrasonic full mouth debridement associated to a single oral hygiene instruction.

Although no microbiological changes were observed in PC
(from 0.85 (+0.94) X 105 to 1.22 (+1.40) X 105, p = 0.326) and
PM (from 1.84 (+1.72) X 105 to 1.02 (+0.84) X 105, p = 0.068),
1-OHI+FMD reduced BC in PS from 1.99 (#2.23) X 105 to 0.70
(£0.53) X 105, p = 0.016) after 3 months. Counts of Prevotella
intermedia (from 17.94 X 105 to 3.16 X 105, p< 0.001),
Prevotella nigrescenses (from 8.2 X 105 to 1.2 X 105, p< 0.001),
Tannerella forsythia (from 1.8 X 105 to 0.5 X 105, p< 0.001), and
Porphyromonas gingivalis (from 6.5 X 105 to 0.2 X 105, p< 0.001)
were only reduced in PS after 3 months (Figure 1). PS also showed
a reduction in Orange and Red Complexes (from 60% to 42% and
from 13% to 11%, respectively, p < 0.001) but also an increase in
Yellow Complex (from 9% to 13%, p < 0.001) (Figure 2).

Discussion

The present study evaluated the clinical and microbiological
impact of ultrasonic full mouth debridement associated to a single
oral hygiene instruction (1-OHI+FMD) on sites of periodontitis
patients with different levels of severity. Periodontitis is a
site specific multifactorial inflammatory disease caused by
microorganisms [18]. Several studies have demonstrated the
relationship between colonization of bacterial plaque-specific
microorganisms such as P. gingivalis with the presence and/or
severity of periodontitis, [3,19] thatincreases with age [20]. Twenty

patients participated in this study. After baseline examinations, all
of them underwent FMD, a fast and uncomplicated therapeutic
approach, [8,11-13] associated to a single oral hygiene instruction
(1-OHI+FMD). It was observed that there was a significant
decrease of PPD, PAL and BOP in all patients, proving the capacity
of this therapy to improve clinical parameters [8,12]. Also,
microbial analysis revealed a significant counts reduction of some
putative pathogens, indicating the microbiological improvement
of 1-OHI+FMD approach.

Indeed, to treat periodontitis, the amount of bacteria present
should be reduced to allow healing of inflamed tissues [21].
However, the individual bacterial analysis only showed differences
in severe sites. This result was partly expected since a former
study showed a statistical reduction of periodontopathogens
especially in subgingival pockets [22]. It was also observed
that counts of P. intermedia, P. nigrescenses, T. forsythia, and P.
gingivalis were reduced in PS after 1-OHI+FMD. These results have
also been shown before for some putative bacteria, [23] including
P. intermedia [24]. The proportion analysis of the bacterial
complexes followed these findings and showed reductions in deep
sites of periodontitis patients only in red and orange ones.

Although the beneficial effects of 1-OHI+FMD on microbial
reduction in patients with periodontitis are undeniable, the
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persistence of high levels of plaque in all groups is noteworthy.
There is growing evidence that patient behavior influences or
impairs the success of periodontal treatment [25]. Improved
plaque control can be reflected in decreased measurements for
plaque accumulation and gingival inflammation [26]. Several
studies have shown that FMD is able to reduce the periodontal
pocket, promotes attachment gain, decreases BOP, and reduces

subgingival microflora [12]. Additionally, it reduces the number of
visits, the time in the chair and can be easily applied by most of
general dentists [14]. On the other hand, conventional quadrant-
wise treatment enables a weekly supragingival plaque removal
which diminishes counts of supra- and subgingival species,
thereby creating a microbial profile comparable to that observed
in healthy periodontium [14].
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Figure 1: Mean counts (X 105) of 40 subgingival species in periodontitis patients at baseline and after 3 months. The species were
ordered according to the microbial complexes. One-way ANOVA test was used to assess differences among groups.
*Statistically significant between pairs (Paired t-test, p< 0.05): baseline > 3 months.
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In classical FMD Leuven studies, standard oral hygiene
instructions were performed only after the first session of
scaling and root planning [14]. As FMD patients did not have the
opportunity of receiving repeated oral hygiene instructions and
supragingival scaling and tooth cleaning, they may have more
difficulty in maintaining a low plaque score. The truth is that is
not easy to prevent and treat periodontitis. The high prevalence of
periodontal disease proves the difficulty of controlling it [27]. Itis
important to change patients’ behavior and ensure that they can
perform optimal plaque removal [28]. The effectiveness of oral
hygiene should be routinely checked to ensure low levels of plaque
[27,28]. There are many strategies to instruct, plan, and support
behavior change, [28] but all of them take time. Thus, although
1-OHI+FMD is effective in reducing bacterial amount, the short
contact time with patients does not seem to offer an opportunity
for them to change their behavior and practice proper oral
hygiene. A periodontal treatment plan should include repeated
oral hygiene instructions and supragingival tooth cleanings until
patient has a low plaque index [21]. Futhermore, oral hygiene
instructions should be regularly reinforced to maintain the low
plaque score [21].

Finally, it is important to highlight some limitations of this
study. The split-mouth study design was chosen because it
removes a large portion of the inter-individuals variation in the
estimates of the treatment effect [29]. However, important issues
for clinical trials such as blindness are not feasible to achieve. The
sample size calculation for the present study showed an adequate
size, but the population of other studies is usually higher. Finally,
the 3-month follow-up period could be longer. Several studies
follow patients for 6 or even 12 months.

Conclusion

Single oral hygiene instruction associated to ultrasonic full
mouth debridement promote a significant improvement in some
clinical and microbiological parameters of periodontitis’ patients,
especially in deep sites, but it does not seem to be effective in
improving the patient’s plaque control.
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