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Abstract
Aim: This study evaluated the efficacy of quadrantwise subgingival instrumentation 
(Q- SI) versus one- stage full- mouth subgingival instrumentation (FM- SI) on prob-
ing depth and periodontal pathogen reduction over a 6- month follow- up period, as 
well as whether baseline periodontal pathogens influenced the impact of periodontal 
treatment protocols on outcomes.
Methods: Patients with periodontitis were randomized to receive Q- SI (n = 43) or FM- 
SI (n = 45). Patients were instructed and motivated to maintain optimal oral hygiene 
during the treatment sessions. Clinical (probing pocket depth [PPD], clinical attach-
ment loss [CAL], and bleeding on probing [BOP]) and periodontal pathogens were as-
sessed at baseline and after 30, 90, and 180 days. Total bacterial load and periodontal 
pathogens were analysed via real- time PCR.
Results: At the 6- month follow- up, the median PPD decreased from 4.8 mm (interquar-
tile range [IQR]: 4.3–5.2) to 2.6 mm (IQR: 2.3–2.9) in FM- SI patients and from 4.7 mm 
(IQR: 4.1–5.2) to 3.2 mm (IQR: 2.4–3.5) in Q- SI patients (p < .001). At 6 months, FM- SI 
was more effective at reducing the median proportions of Porphyromonas gingivalis 
(Pg), Aggregatibacter actinocomyctemcomitans, and Tannerella forsythia (Tf) (p < .001 for 
each value). Multilevel linear regression analysis demonstrated that high baseline PPD 
(p = .029), Pg (p = .014), and Tf (p < .001) levels and the FM- SI protocol (p < .001) were 
statistically significant predictors of PPD reduction at 6 months. Furthermore, PPD 
reduction was significantly greater in the FM- SI group when lower baseline Pg levels 
were detected.
Conclusion: The FM- SI was more effective than the Q- SI in reducing the mean PPD 
and number of periodontal pathogens in periodontitis patients over a 6- month follow-
 up period. Higher baseline PPD and Pg levels had a negative impact on PPD reduction 
at 6 months after FM- SI.
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1  |  INTRODUC TION

Periodontitis is a chronic inflammatory disease caused by an im-
balance between the periodontal microbiome and host defence 
mechanisms that, if not properly managed, results in an immune- 
inflammatory response that destroys tooth- supporting tissues and 
can lead to tooth loss.1–3 The success of periodontal therapy primar-
ily depends on both the effective removal of the supra-  and sub-
gingival biofilms that are present and on patient self- care.4 Patient 
motivation and instruction in oral hygiene, accompanied by nonsur-
gical periodontal treatment (NSPT), results in a reduction in bleeding 
on probing (BOP), probing pocket depth (PPD), and clinical attach-
ment loss (CAL).5 In this regard, the recently published guidelines 
of the European Federation of Periodontology (EFP) state that step 
2 of NSPT, which is traditionally performed with quadrantwise sub-
gingival instrumentation (Q- SI) completed at appointments sched-
uled 1–4 weeks apart6 or via a one- stage full- mouth subgingival 
instrumentation (FM- SI) approach, are equally recommended for the 
treatment of stage I–III periodontitis.5,7

Recent studies comparing the efficacy of NSPT approaches8,9 
have shown that both Q- SI and FM- SI have equally favourable clin-
ical outcomes; however, the FM- SI approach, in which therapy is 
delivered over 24–48 h (either performed alone or with the addi-
tional use of chlorhexidine),10 has been reported in some studies to 
be more effective than conventional Q- SI in reducing periodontal 
pathogens, especially in deep pockets.11,12 These favourable out-
comes may be due to “shock therapy” to all niches and periodontal 
sites within a short period of time.10,13,14

Over the past few decades, some evidence has suggested that 
the elimination or reduction of periodontal pathogens such as 
Aggregatibacter actinomycetemcomitans (Aa) and Porphyromonas 
gingivalis (Pg) is a key element in achieving long- term periodon-
tal outcomes.15–17 Interestingly, the detection of specific levels of 
periodontal pathogens has been shown to be a valuable predictor 
for the persistence of sites with PPD >4 mm and BOP at 12 months 
posttreatment.18 Therefore, it seems reasonable to investigate the 
differential clinical outcomes of NSPT approaches based on specific 
microbial profiles.

Furthermore, recent studies have highlighted the idea that the 
limited long- term efficacy of NSPT, whether performed with both 
the Q- SI or FM- SI approach, is related to the presence or absence 
of specific bacteria at baseline, such as Aa and Pg.19–22 However, it 
is still unclear at present whether periodontitis patients harbouring 
specific pretreatment pathogens may benefit more from a particular 
NSPT protocol.20,23

When considering the abovementioned evidence, the aims of 
the present randomized clinical trial (RCT) were to evaluate the clin-
ical efficacy of NSPT delivered by Q- SI or FM- SI in periodontitis 
patients at a 6- month follow- up and to investigate the possible in-
teraction between the presence of specific periodontal pathogens 
at baseline and the efficacy of NSPT protocols. The null hypothe-
ses to be rejected were that there was no difference between the 
two treatment protocols at the 6- month follow- up and that the 

concentration of periodontal pathogens at baseline did not affect 
the efficacy of NSPT.

2  |  METHODS

2.1  |  Study design

For this RCT, 325 patients were initially screened between January 
2020 and December 2022. The study was conducted according to 
the guidelines of the Helsinki Declaration for medical research, as 
revised in 2013. Patients were informed about the characteristics 
and risks of the study and signed a consent form before enrolment. 
Ethical approval was obtained from the local review board of the 
University of Catania, Catania, Italy (n. 215/PO), and the study 
protocol was registered on clini caltr ials. gov. The manuscript was 
reported according to the CONSORT (Consolidated Standards Of 
Reporting Trials) and TIDieR (Template for Intervention Description 
and Replication) guidelines (Tables S1 and S2).24

The RCT included patients with a diagnosis of periodontitis1 
aged 35–70 years. Patients had to meet the following inclusion cri-
teria: (1) at least 16 teeth; (2) PPD ≥4 mm and clinical attachment 
level (CAL) ≥2 mm in at least 40% of the periodontal sites25; (3) at 
least ≥40% of all periodontal sites with bleeding on probing (BOP); 
and (4) at least two sites with a distance ≥3 mm from the cemen-
toenamel junction (CEJ) to the alveolar crest (AC) as assessed by 
periapical X- rays. The exclusion criteria were (1) use of contracep-
tives 6 months prior to the study; (2) use of anti- inflammatory, im-
munosuppressive or antibiotic drugs during the 6 months prior to 
the study; (3) pregnancy or lactation; (4) any alcohol consumption; 
(5) allergy or intolerance to drugs; (6) any periodontal treatment 
6 months prior to the study; and (7) any type of systemic disease 
that could influence the study results.

2.2  |  Clinical assessment and study outcomes

At the baseline, demographic parameters such as age, sex, race, level 
of education (primary, high school, and university), the body mass 
index (BMI), the presence of any chronic disease, medication, smok-
ing history (current smoker, former smoker – cessation ≥5 years, and 
nonsmoker) and dental history were recorded. At the first visit, BMI 
(kg/m2) was measured by a clinician who divided the patient's weight 
by the square of their height. PPD, BOP, gingival recession (REC) and 
plaque score (PI)26 were recorded at six sites per tooth for all teeth 
that were present (excluding wisdom teeth) with a periodontal probe 
(UNC- 15, Hu- Friedy, Milan, Italy). Clinical attachment loss (CAL) was 
calculated as the sum of the PPD value and gingival recession. The 
CEJ was used as a reference for recession, which was recorded as a 
positive value if the free gingival margin was apical to the CEJ and 
a negative value if it was coronal to the CEJ. To record PI, all of the 
bacterial plaques were stained with a disclosing agent (recorded as 
present or absent).
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    |  3ISOLA et al.

The primary outcome was the median PPD after NSPT per-
formed either by Q- SI or FM- SI in periodontitis patients at the 6- 
month follow- up. The secondary outcomes included the percentage 
of sites with a PPD ≥6 mm and with a PPD 4–5 mm, which were BOP 
positive at the 6- month follow- up after NSPT.

2.3  |  Reliability evaluation

For each patient, a calibrated examiner (SS) recorded all of the peri-
odontal indices at baseline and at each follow- up session by using a 
periodontal probe (UNC- 15, Hu- Friedy, Milan, Italy). Calibration was 
performed on a total of 20 nonstudy patients with periodontitis. 
Probing consistency was considered sufficient if the percentage of 
agreement within ±2 mm between repeated measurements was at 
least 95%; in this case, the agreement within 1 mm was 95.8%.

The intraexaminer reliability for the PPD (percentage of agree-
ment within ±2 mm between repeated measurements) was randomly 
determined for 20 selected patients, and good examiner reliability 
was indicated (ICC = 0.835).

2.4  |  Power and the sample size

Using statistical software (G POWER; Universität Düsseldorf, 
Düsseldorf, Germany), the sample size was calculated based on the 
primary outcome (mean difference in the PPD between the Q- SI and 
FM- SI at 6 months after NSPT). Assuming a mean PPD difference 
between groups of 0.3 mm and a standard deviation (SD) of 0.5 mm, 
as well as 80%, power, a 2- sided significance level of 5%, and a 1:1 
allocation ratio, the sample size calculation suggested a minimum of 
36 patients per group. To account for a potential 20% drop- out rate, 
a minimum of 43 patients per group were enrolled to achieve a good 
power sample.

2.5  |  Randomization

Patients were randomized to treatment groups by using sealed and 
numbered envelopes; details of the sequence were concealed from 
all of the clinicians who were involved in the RCT. An operator who 
was not involved in the clinical trial generated a 1:1 random alloca-
tion sequence by using a computer generator, prepared the sealed 
envelopes and handed them to clinicians who performed the in-
structional, motivation, and treatment procedures. The calibrated 
examiner and the statistician were unaware of the allocation of the 
patients to the treatment groups.

2.6  |  Microbiological analysis

Microbial samples were collected from the same eight deepest sites 
at each session by a blinded examiner before treatment and at 30, 

90, and 180 days after treatment. Two sterile paper points (ISO no. 
45) were inserted simultaneously into the periodontal pockets for 
40 s, after which they were removed and immediately transferred to 
a sterile tube. Microbiological bacterial concentrations were quanti-
fied by using real- time PCR (Applied Biosystems, Foster City, CA, 
USA),27 and the detection level was set at 103 bacteria. For each 
patient, all of the samples were analysed individually to detect Aa, 
Pg, Tannerella forsythia (Tf), Treponema denticola (Td), Prevotella in-
termedia (Pi), Peptostreptococcus micros (Pm), Fusobacterium nuclea-
tum (Fn), Campylobacter rectus (Cr), and Eikenella corrodens (Ei), as 
well as the total bacterial load. In addition, the log counts of Pg, Tf, 
and Td were calculated and grouped as “red complex” according to 
Socransky's classification.28

2.7  |  Treatment

All of the patients underwent an initial supragingival instrumenta-
tion session. They also received detailed information about the 
aetiology of periodontitis and individualized oral hygiene instruc-
tions, which included interdental plaque control with interproximal 
brushes (tailored to each patient) and toothbrushing using a modi-
fied Bass technique. All of the participants were provided with the 
same type of toothbrush, toothpaste (Meridol, CP- GABA, Hamburg, 
Germany) and interdental brushes (Tepe, Malmo, Sweden).

The NSPT was performed by two periodontists (AP and GI) 
using curettes (1/2, 5/6, 7/8, 11/12, and 13/14) and an ultrasonic 
device with inserts (No. #1, 2#, and #1S) according to the operator 
preference (Hu Friedy, Milan, Italy). The ultrasonic device was used 
with constant water irrigation and a frequency of 20 kHz at a power 
setting of 60 μm. The endpoint of the NSPT was checked with an 
explorer. Patients in the Q- SI group received quadrant SI in four dif-
ferent sessions with an interval of 1 week between each quadrant 
treatment session. For each patient, the first session was initiated 
in the upper right maxillary quadrant. Patients in the FM- SI group 
first received a full- mouth session of SI on one side of the mouth, 
followed within 24 h by a second session on the other side of the 
mouth. Specifically, two right quadrants were instrumented in the 
morning session, and the other quadrant was instrumented in the 
afternoon. Treatments were performed under local anaesthesia only 
when necessary and were recorded in minutes. No mouthwashes, 
antibiotics or other medications were prescribed after treatment. At 
the end of each treatment session, patients were reinstructed and 
motivated to perform personal oral hygiene with both toothbrushes 
and interdental toothbrushes. Oral hygiene procedures were rein-
forced at 3 and 6 months after treatment.

2.8  |  Statistical analyses

Clinical and microbial data are expressed as medians and interquartile 
ranges (IQRs), whereas categorical variables are expressed as num-
bers and percentages. A nonparametric approach was used because 
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most of the variables were not normally distributed, as verified via the 
Kolmogorov–Smirnov test. Comparisons between groups were made 
by using the Mann–Whitney test for numerical variables and the chi- 
square test for categorical variables. The chosen unit of analysis was 
the patient. For both groups, the Friedman test was used to perform 
within- group comparisons. In particular, the numerical variables (PPD, 
CAL, BOP, and bacterial concentrations) were compared at four time 
points (baseline and at 30, 90, and 180 days); in addition, two- by- two 
comparisons between dependent groups were performed by using the 
Wilcoxon test. Bonferroni correction was applied for multiple compari-
sons. Analyses were performed per the protocol.

To analyse the effect of the treatment protocol and of selected 
species (as continuous variables) on study outcomes, multilevel gen-
eralized linear regression models (with the periodontal site as the 
first level and patient as the second level, adjusted for sex, age, 
smoking status, education, BMI, baseline PPD, and PI) were per-
formed with robust standard errors for the main outcome, which 
involved mean PPD reduction (as the difference between baseline 
and 180 days) after treatment. The basic “site” level was nested in 
the upper “patient” level, and patient effects on the outcomes were 

F I G U R E  1  Study flowchart.

TA B L E  1  Characteristics of the study sample at the baseline.

Characteristics Q- SI (n = 43) FM- SI (n = 45)

Male/female, no. 22/21 23/22

Age, median (IQR) 57 (55–58.5) 56 (54–58.1)

Caucasians, n (%) 43 (100) 45 (100)

Education level

Primary School, n (%) 21 (48.8) 23 (51.2)

High School, n (%) 12 (27.8) 11 (24.4)

University, n (%) 10 (23.4) 11 (24.4)

BMI (kg/m2), median (IQR) 20.1 (18.9–21.1) 20.4 (18.7–20.8)

Smoking

Current smokers, n (%) 2 (4.7) 3 (6.7)

Former smokers, n (%) 1 (2.3) 3 (6.7)

Non- smokers, n (%) 40 (93) 39 (86.6)

Teeth at baseline median (IQR) 21 (19.1–22.3) 22 (21.4–22.9)

Note: The results are presented as frequency, median and IQR, and IQR 
(1st; 3rd).
Abbreviations: BMI, body mass index; FM- SI, one- step full- mouth 
subgingival instrumentation (SI); IQR, interquartile range; Q- SI, 
quadrantwise subgingival instrumentation (SI).
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assumed to be random. Similar models were used for the secondary 
outcome BOP changes.

Based on the quartile distribution of the median baseline Pg load, 
the median PPD for each session was stratified according to the 
treatment protocol. Whether PPD was significantly changed across 
Pg quartiles was assessed. The Jonckheere–Terpstra (J- T) test was 
used to estimate the p- trend for the ordered Pg quartiles. In addi-
tion, the median PPDs of the first and fourth Pg quartiles for each 
session within each treatment protocol were compared by using the 
Mann–Whitney U- test. Statistical analyses were performed by using 
statistical software (Satelec, Acteon, Varese, Italy). A p value <.05 
was considered to be statistically significant for all of the 2- sided 
tests (SPSS 22.0; IBM, Bologna, Italy).

3  |  RESULTS

After screening, 233 patients were excluded because they did not 
meet the inclusion criteria (n = 188), refused to participate in the 
study (n = 26) or were absent at the first evaluation visit (n = 19) 

TA B L E  2  Periodontal characteristics of the analysed sample 
at the baseline and at each follow- up session and comparisons 
between groups.

Variable Q- SI (n = 43) FM- SI (n = 45) p- Value

Median PPD (mm)

Baseline 4.7 (4.1–5.2) 4.8 (4.3–5.2)

30 days 4.4 (3.9–4.7)a 3.8 (3.1–4.5)a <.001

90 days 3.7 (3.4–3.9)b 3.2 (2.7–3.6)b,d .002

180 days 3.2 (2.4–3.5)c 2.6 (2.3–2.9)c,f <.001

%sites with PPD ≤3 mm

Baseline 40.3 (35.8–48.3) 41.1 (34.9–49.5)

30 days 48.4 (41.9–59.2) 59.6 (51.9–66.3)a .041

90 days 61.2 (51.4–68.9)b 74.6 (62.3–80.7)b,d .011

180 days 71.8 (62.4–83.5)c 80.7 (70.6–91.5)c,f .002

% sites with PPD 4–5 mm

Baseline 44.6 (41.6–59.5) 45 (34.5–52.3)

30 days 39.5 (29.5–48.5)a 31.3 (24.1–35.2)a .066

90 days 29.5 (21.2–34.9)b 21.3 (17.5–24.2)b .041

180 days 21.8 (11.6–19.5)c 15.2 (9.5–18.2)c,f .044

% sites with PPD ≥6 mm

Baseline 15.1 (8.6–18.5) 13.9 (8.5–16.8)

30 days 12.1 (8.9–15.6) 9.1 (7.3–11.6)a .074

90 days 9.5 (6.6–11.2)b 3.9 (3–5.9)b .003

180 days 6.4 (4.2–7.9)c 4.1 (3.2–4.9)c,f .051

% sites PPD 4–5 mm BOP+

Baseline 35.6 (30.6–37.4) 38.2 (25.6–41.5)

30 days 31.1 (24.5–34.6)a 21.2 (16.5–29.4)a .019

90 days 22.8 (18.6–25.6)b 18.9 (14.5–21.1)b .108

180 days 15.5 (7.6–18.4)c 9.6 (6.5–11.3)c,f .042

Median CAL (mm)

Baseline 5.1 (4.2–5.7) 4.8 (4.2–5.5)

30 days 4.4 (3.3–6.1)a 3.9 (3.3–4.7)a .014

90 days 4 (3.3–5.5)b 3.6 (2.8–4.7)b,d .028

180 days 3 (2.4–4.1)c 3.2 (2.4–3.2)c,f .104

% sites with CAL ≤3 mm

Baseline 38.5 (31.6–45.8) 40.5 (34.6–51.1)

30 days 51.4 (44.5–61.5) 53.2 (45.8–64.5)a .055

90 days 64.4 (55.1–75.9)b,d 66.2 (60.6–71.7)b,d .048

180 days 70.5 (63.3–79.5)c,f 75.5 (65.5–81.5)c,f .045

% sites with CAL 4–5 mm

Baseline 46.7 (34.1–52.8) 44.4 (38.5–49.8)

30 days 42.5 (36.2–48.9)a 42.9 (36.1–47.6)a .114

90 days 31.8 (25.4–36.8)b 31.5 (18.5–37.1)b .339

180 days 24.1 (18.5–28.5)c,f 21.1 (15.4–26.6)c,f .025

% sites with CAL ≥6 mm

Baseline 14.8 (11.2–17.6) 14.9 (11.5–17.9)

30 days 6.1 (5.2–9.8)a 3.9 (2.8–5.5)a .033

90 days 4.2 (3.1–7.5) 2.3 (1.7–4.2)b .032

(Continues)

Variable Q- SI (n = 43) FM- SI (n = 45) p- Value

180 days 5.4 (2.9–6.6)c 3.4 (2.1–5.5)c .021

% BOP

Baseline 45.2 (32.2–59.6) 47.1 (38.9–55.1)

30 days 32.5 (21.6–43.9)a 23.8 (17.7–33.9)a <.001

90 days 25.9 (19.6–31.4)b,d 21.1 (13.5–29.6)b,d .011

180 days 21.3 (15.9–27.9)c,e 17.9 (14.4–22.6)c .054

No. patients with sites BOP <10%

Baseline 0 (100) 0 (100) .334

30 days 16 (37.2)a 26 (57.8)a .003

90 days 29 (67.4)b 30 (66.7)b .479

180 days 33 (76.7)c 37 (82.2)c,f .062

% PI (%)

Baseline 35.8 (28.1–45.9) 36.2 (26.5–43.9)

30 days 28.3 (22.4–37.6)a 24.2 (17.5–27.8)a .027

90 days 24.1 (19.3–26.5)b,d 21.1 (16.1–35.8)b,d .035

180 days 18.1 (14.4–22.8)c,f 15.3 (11.3–19.5)c,f .046

Note: The values are presented as means ± standard deviations (SDs). 
p- Value significant <.008 (Bonferroni corrections) indicated statistical 
significance.
Abbreviations: BOP, bleeding on probing; CAL, clinical attachment loss; 
FM- SI, one step full- mouth subgingival instrumentation (SI); PI, plaque 
index; PPD, probing pocket depth; Q- SI, quadrant- wise subgingival 
instrumentation (SI).
aSignificance between baseline and 30 days.
bSignificance between baseline and 90 days.
cSignificance between the baseline and 180 days.
dSignificance between 30 and 90 days.
eSignificance between 30 and 180 days.
fSignificance between 90 and 180 days.

TA B L E  2  (Continued)
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(Figure 1). Ninety- two patients were ultimately enrolled in the pre-
sent RCT; three patients were lost to follow- up in the Q- SI group, 
and one patient was lost to follow- up in the FM- SI group. In the final 
per- protocol analysis, 43 patients were included in the Q- SI group, 
and 45 were included in the FM- SI group.

There were no differences between treatment groups with re-
spect to age, sex, race, BMI, number of smokers (Table 1), or treat-
ment time (39.6 ± 3.4 min in the FM- SI group; 40.1 ± 3.4 min in the 
Q- SI group per quadrant). Compared to baseline, both protocols sig-
nificantly reduced the median PPD, CAL, BOP, and PI at 180 days 
of treatment (p < .001) (Table 2). After 180 days of NSPT, FM- SI 
was more effective than Q- SI in reducing the median PPD (FM- S 
I/Q- SI: 2.6 [IQR: 2.3–2.9] mm vs. 3.2 [IQR: 2.4–3.5] mm), the me-
dian percentage of sites with PPD ≤3 mm (FM- S I/Q- SI: 71.8% [IQR: 
62.4–83.5] vs. 80.7% [IQR: 70.6–91.5] p = .002), PPD 4–5 mm (FM- 
SI/Q- SI: 21.8 [IQR: 11.6–19.5] vs. 15.2 [IQR: 9.5–18.2] p = .044), CAL 
≤3 mm (FM- S I/Q- SI:70.5 [IQR: 63.3–79.59] vs. 75.5 [IQR: 65.5–81.5] 
p = .045), and CAL 4–5 mm (FM- S I/Q- SI: 24.1 [IQR: 18.5–28.5] vs. 
21.6 [IQR: 15.4–26]). Furthermore, at 6 months, in comparison with 
Q- SI, FM- SI significantly reduced the percentage of sites with PPD 
4–5 mm BOP+ (Q- SI, 15.5% vs. FM- SI, 9.6%, p = .042) (Table 2).

The results of the microbiological data at baseline and at 30, 90, 
and 180 days after NSPT are shown in Table 3. Both NSPT protocols 
significantly reduced the total bacterial load at 180 days (p < .008); 
however, compared with the Q- SI group, the FM- SI group presented 
a significantly lower load of Aa (Q- SI, 0.6 [IQR: 0.5–0.7]; FM- SI, 0.4 
[IQR: 0.3–0.6], p > .001), Pg (Q- SI, 1.5 [IQR: 1.1–1.6]; FM- SI, 1.3 [IQR: 
1–1.5], p < .001), Tf (Q- SI, 2.6 [IQR: 2.4–2.9]; FM- SI, 2.3 [2.2–2.4], 
p < .001), Td (Q- SI, 1.1 [IQR: 0.9–1.4]; FM- SI, 0.9 [IQR: 0.5–1.1], 

TA B L E  3  Comparisons between the mean proportion of 
periodontal bacteria at the baseline and at each follow- up session 
stratified by the Q- SI and FM- SI.

Variable Q- SI (n = 43) FM- SI (n = 45) p- Value

Total bacterial load

Baseline 9.1 (8.7–9.5) 9.3 (9.1–9.5)

30 days 5.6 (5.3–5.8)a 4.5 (4.2–4.7)a .025

90 days 3.4 (3.5–4.2)b 4.1 (3.7–4.4)b,d .178

180 days 4.5 (3.9–4.4)c 4.2 (4–4.5)c,e .113

Red complex bacteria

Baseline 12.5 (10.2–14.2) 13.2 (11.3–15.6)

30 days 11.3 (8.5–13.2) 9.4 (7.2–10.6)a .038

90 days 9.2 (6.7–11.3)b 8.2 (5.4–9.3)d .044

180 days 8.1 (5.3–10.9)c 7.6 (4.3–8.6)c,e .047

A. actinomycetemcomitans

Baseline 0.6 (0.5–0.8) 0.5 (0.3–0.6)

330 days 0.6 (0.4–0.8)a 0.4 (0.3–0.6)a .019

90 days 0.5 (0.3–0.6)b 0.4 (0.2–0.6)b,d .001

180 days 0.6 (0.5–0.7)c 0.4 (0.3–0.6)a,e <.001

P. gingivalis

Baseline 3.4 (3–3.6) 3.6 (3.5–3.7)

30 days 2 (1.7–2.4)a 1.9 (1.8–2.4)a .005

90 days 1.7 (1.4–1.9)b 1.4 (1.2–1.8)b,d <.001

180 days 1.5 (1.1–1.6)e,f 1.3 (1–1.5)c,e,f <.001

T. forsythia

Baseline 3.6 (3.4–3.8) 3.6 (3.6–3.7)

30 days 3.1 (2.9–3.4)a 2.9 (2.8–3.2)a <.001

90 days 3.2 (3.1–3.4)b 2.8 (2.5–2.8)b,d <.001

180 days 2.6 (2.4–2.9)c 2.3 (2.2–2.4)c,e,f  <.001

T. denticola

Baseline 2.9 (2.7–3) 3 (2.6–3.4)

30 days 2.2 (1.8–2.3)a 1.7 (1.6–1.8)a .003

90 days 1.1 (0.9–1.3)b 0.8 (0.6–1.1)b,d .031

180 days 1.1 (0.9–1.4)c 0.9 (0.5–1.1)e,f  .044

P. intermedia

Baseline 2.5 (2.4–2.8) 2.7 (2.5–2.8)

30 days 2.5 (2.4–2.7) 2 (1.8–2.1)a <.001

90 days 2.3 (2–2.4)b 1.9 (1.7–2.2)b .012

180 days 1.9 (1.7–2.1)c 1.7 (1.5–1.9)c,f .367

P. micros

Baseline 4 (3.8–4.2) 3.9 (3.7–4.1)

30 days 3.5 (3.3–3.8) 3.4 (3.1–3.5) .276

90 days 3.2 (3.1–3.4)b,d 3.1 (2.7–3.3)b .133

180 days 2.6 (2.3–3.1)c,f 2.3 (2.1–2.7)c,e .015

F. nucleatum

Baseline 4.1 (3.6–4.3) 4.3 (4.1–4.4)

30 days 4.2 (4–4.4) 4.1 (3.8–4.2)a .621

90 days 3.9 (3.8–4.1)b 3.8 (3.5–4.1)b .371

180 days 3.1 (3–3.3)c,f 2.8 (2.4–3.1)c .004

Variable Q- SI (n = 43) FM- SI (n = 45) p- Value

C. rectus

Baseline 2.8 (2.6–2.9) 2.8 (2.6–3.2)

30 days 2.6 (2.4–2.7)a 2.4 (2.1–2.6)b .072

90 days 2.1 (1.9–2.5)b 2.2 (2–2.5)b .128

180 days 1.9 (1.8–2.2)c,e,f 2 (1.8–2.3)c,e,f .205

E. corrodens

Baseline 3 (2.7–3.3) 3.1 (2.9–3.4)

30 days 2.6 (2.5–2.9)a 2.5 (2.1–2.7)a .046

90 days 2.6 (2.4–2.8)b 2.5 (2.2–2.9)b,d .081

180 days 2.3 (2.1–2.5)c,e,f 2.4 (2.2–2.8)c,e .304

Note: The results are expressed as the mean and standard deviation 
(SD). Red complex bacteria (P. gingivalis, T. forsythia, T. denticola). p Value 
<.008 (Bonferroni correction) indicated statistical significance.
Abbreviations: FM- SI, one- step full- mouth subgingival instrumentation 
(SI); Q- SI, quadrantwise subgingival instrumentation (SI).
aSignificant difference between the baseline and 30 days.
bSignificant difference between baseline and 90 days.
cSignificant difference between the baseline and 180 days.
dSignificant difference between 30 and 90 days.
eSignificant difference between 30 and 180 days.
fSignificant difference between 90 and 180 days.

TA B L E  3  (Continued)
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p = .044), Pm (Q- SI, 2.6 [IQR: 2.4–3.1]; FM- SI, 2.3 [IQR: 2.1–2.7], 
p = .015), and Fn (Q- SI, 3.1 [3–3.3]; FM- SI, 2.8 [2.4–3.1], p = .004).

The multilevel regression analysis demonstrated that reduced 
median PPD levels at 180 days after therapy were significantly in-
fluenced by baseline median PPD levels (coeff. = 0.243, p = .029), 
age (coeff. = 0.031, p < .001), baseline Pg (coeff. = 0.332, p = .014), 
Tf (coeff. = 0.042, p < .001) and FM- SI (coeff. = −0.658, p < .001). 
The BOP reduction at 180 days was significantly influenced by 
baseline BOP levels (coeff. = 0.558, p < .001), as well as by baseline 
levels of Pg (coeff. = 0.031, p = .034), Td (coeff. = 0.035, p = .042), 
Pm (coeff. = 0.081, p = .035), Fn (coeff. = 0.047, p = .023), and FM- SI 
(coeff. = −0.147, p < .001) (Table 4).

Furthermore, in the FM- SI group, the median PPDs between 
the first and fourth quartiles of Pg load were significantly differ-
ent at 30 (p = .047), 90 (p = .028) and 180 days (p = .002), whereas 
they were not significantly different in the Q- SI group (Table 5). 
The J- T test showed that, at the baseline and in the FM- SI group, 
there was no ordering of the median PPD values; however, at 30 
(p = .045), 90 (p = .035) and 180 days (p < .001), the median PPD val-
ues increased significantly with a relative increase in the baseline 
Pg load. Specifically, there was a greater, significant reduction in 
PPD at 6 months in the FM- SI group with lower baseline Pg load 
levels. In contrast, in the Q- SI group, no significant difference was 
found between the median PPD and Pg load at any of the follow- up 
visits (Table 5).

4  |  DISCUSSION

Effective oral hygiene is the first and second step of therapy for 
patients with stage III periodontitis, according to the EFP S3 clini-
cal practice guidelines,5 and NSPT has been shown to determine 
a marked clinical reduction in PPD and BOP, as well as a gain of 
CAL.29,30 Over the last two decades, a wide range of NSPTs have 
been investigated. In particular, the rationale for the FM- SI pro-
tocol is to prevent reinfection of treated sites from the remaining 
untreated pockets and other intraoral niches.12,29,30 In the cur-
rent study, both NSPT protocols were effective in reducing clini-
cal periodontal parameters in the enrolled patients. However, in 
the present study, the FM- SI approach achieved a significantly 
greater median 0.6 mm PPD reduction than did the Q- SI approach 
at 180 days posttreatment. These rather favourable results for 
FM- SI treatment are consistent with some studies,10,12,31,32 but 
they are in contrast to others that reported greater beneficial ef-
fects of Q- SI on PPD reduction,33,34 PPD ≤4 mm reduction and 
pocket closure.35

It can be argued that the significant difference in PPD reduc-
tion of approximately 0.6 mm and in the number of sites with PPD 
4–5 mm (6.6%) and PPD ≥6 mm (2.3%) in favour of FM- SI that were 
demonstrated in the present study may not be clinically signifi-
cant. However, a PPD difference of approximately 0.6 mm with 
NSPT is similar to that of other periodontal treatment options. 
In this regard, a recent systematic review (SR)36 of adjunctive 

TA B L E  4  Multilevel linear regression analysis for mean PPD 
(primary outcome) and BOP (secondary outcome).

Coeff. 95% CI p- Value

Variable PD

Main independent variable

Treatment reference Q- SI −0.658 −0.866;−0.442 <.001

Covariates

Age (in years) 0.031 0.008;0.055 <.001

Sex (male reference) 0.042 −0.213;0.296 .744

Smoking 0.105 0.041;0.155 .159

Education 0.223 0.204;0.331 .336

BMI 0.189 0.047;0.287 .547

Baseline PI 0.241 0.043;0.189 .122

Baseline PD 0.243 0.038;0.442 .029

Total bacterial load −0.023 −0.115;0.306 .741

P. gingivalis (red complex) 0.332 −0.112;0.457 .014

T. forsythia (red complex) 0.042 −0.866;0.456 <.001

T. denticola (red complex) −0.227 −0.401;0.057 .205

P. micros −0.041 −0.441;0.402 .457

P. intermedia 0.337 −0.049;0.621 .103

F. nucleatum 0.059 −0.147;0.233 .678

C. rectus 0.035 −0.266;0.389 .855

E. corrodens 0.204 −0.123;0.587 .287

A. actinomycetemcomitans 0.233 −0.214;0.678 .431

Variable BOP

Main independent variable

Treatment reference Q- SI −0.147 −0.178;−0.157 <.001

Covariates

Age (in years) 0.001 −0.002;0.005 .453

Sex 0.027 −0.008;0.061 .128

Smoking 0.147 0.081;0.348 .254

Education 0.189 0.102;0.196 .268

BMI 0.206 0.101;0.325 .442

Baseline PI 0.086 −0.144;0.289 .664

Baseline BOP 0.558 0.302;0.727 <.001

Total bacterial load 0.007 −0.032;0.045 .456

P. gingivalis (red complex) 0.031 0.007;0.099 .034

T. forsythia (red complex) 0.023 −0.011;0.048 .454

T. denticola (red complex) 0.035 0.013;0.066 .042

P. micros 0.081 0.028;0.185 .035

P. intermedia −0.019 −0.055;0.043 .429

F. nucleatum 0.047 0.009;0.079 .023

C. rectus −0.017 −0.060;0.039 .349

E. corrodens 0.027 −0.028;0.075 .223

A. actinomycetemcomitans −0.066 −0.112;0.013 .106

Note: All parameters of the represented variables are at the baseline. 
With regard to gender, males served as a reference. For FM- SI, Q- SI 
served as a reference. For smoking, no smoking served as a reference. 
The variable education was dichotomized as primary school/high school 
(set as a reference) vs. university.
Abbreviation: PI, plaque index.
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systemic antimicrobials to NSPT reported an additive mean PPD 
reduction of 0.485 mm at 6 months compared to NSPT plus pla-
cebo.37 Arguably, the periodontal community considers percent 
pocket closure as a more important clinical parameter than mean 
PPD reduction, as shallow pockets (≤4 mm) with <30% BOP are 
more likely to exhibit long- term periodontal stability.36 Our re-
sults regarding the difference of 4.9% of patients without PPD 
sites 4–5 mm BOP+, as well as 5.3% of patients without PPD sites 
≥6 mm at 180 days of treatment between Q- SI and M- SI (which 
were in agreement with what was reported by the SR of Teughels 
et al.37), elicit the question of whether one- stage FM- SI has actual 
clinical efficacy in patients with periodontitis. In favour of FM- SI, 
the additional organizational effort of FM- SI compared to that of 
Q- SI is small but results in modestly superior clinical outcomes. If a 
clinician prefers the FM- SI protocol, he or she should also consider 
the patient's systemic health status, as a stronger systemic inflam-
matory response has been observed in periodontitis patients after 
FM- SI than after Q- SI.13,38 Conversely, two SRs comparing differ-
ent NSPT approaches, such as Q- SI, FM- SI, and full- mouth disinfec-
tion (FMD),39–41 showed significantly better mean PPD reduction 
with FMD or FM- SI than with the Q- SI approach, with slight supe-
riority for FMD/FM- SI in both aggressive and chronic periodonti-
tis patients. However, more recent SRs reporting studies without 
aggressive forms of periodontitis showed no benefit of FMD over 
Q- SI in terms of changes in PPD, CAL or BOP.8,39 One reason as to 
why our RCT may have achieved more favourable statistically sig-
nificant results than the included studies in these meta- analyses 
may involve the larger number of included patients. The studies 
that were analysed in the meta- analyses7,8 included trials with a 
sample usually ranging from 16 to 40 patients, which sometimes 
indicated a general lack of statistical power,7 whereas the present 
study included 88 patients with periodontitis. Furthermore, in the 
SR by Suvan et al.,7 which included patients with a broad spectrum 

of periodontitis, the analysed studies were sometimes so different 
that direct comparisons between them were questionable, such 
as in the study of Wennstrom et al.,42 in which there were also 
significant differences between the mean treatment time (FM- SI: 
55 min versus Q- SI: 168 min).

The second objective of the current study was to investigate 
whether FM- SI has a differential effect based on the presence of 
specific periodontal pathogens. Our results confirm the landmark 
studies of the Socransky group,43,44 which showed that periodon-
tal therapy was able to reduce the total bacterial load by shifting 
the subgingival microbiota from a disease- associated state with 
a healthy composition and by reducing the proportion of peri-
odontal pathogens, with a concomitant improvement in PPD 
levels. This shift led to clinical improvements in PPD and BOP, 
which were unaltered for up to 2 years after treatment.43,45 In the 
present study, immediately after treatment, the total bacterial 
load in both groups was substantially reduced by approximately 
50% up to 180 days, whereas the median number of periodontal 
pathogens decreased between 20% (Aa) and approximately 60% 
(Pg) in the FM- SI group, and PD and CAL generally decreased 
in both NSPT groups. This time sequence between mechanical 
treatment, microbial shift, and ensuring clinical healing events 
has been described many times beforehand.44,45 However, more 
importantly, the data of the current study supported the hypoth-
esis reported by the Leuven group,46 which also showed how the 
treatment modality affects the clinical and microbial outcomes in 
periodontitis patients.

Finally, multilevel regression analysis demonstrated that 
high baseline levels of Pg significantly influenced the efficacy of 
NSPT by reducing PPD over 6 months of treatment. In this re-
gard, Flemmig et al.47 reported that periodontitis patients with 
high pretreatment Aa and Pg loads had greater clinical benefits 
from adjunctive antimicrobial therapy in terms of PPD reduction. 

TA B L E  5  Mean (±SD) or IQR (1st; 3rd) of PPD across Porphyromonas gingivalis (Pg) quartiles and follow- up sessions for each treatment.

Quartiles

Median P. gingivalis across quartiles distribution Median PD across quartiles distribution of P. gingivalis

Baseline 30 days 90 days 180 days Baseline 30 days 90 days 180 days

FM- SI

I 3.3 (3.3–3.5) 1.8 (1.6–1.9) 1.5 (1.3–1.7) 1.2 (1–1.4) 4.8 (4.6–5.1) 3.4 (3.1–3.5) 3.1 (3–3.6) 2.8 (2.6–2.9)

II 3.4 (3.1–3.5) 2.2 (1.8–2.4) 1.7 (1.6–1.9) 1.3 (1.3–1.5) 5.1 (4.9–5.3) 3.6 (3.5–4.5) 3.3 (3.1–3.5) 2.8 (2.3–3.5)

III 3.5 (3.5–3.6) 2.3 (2.2–2.5) 1.9 (1.8–2) 1.4 (1.1–1.6) 5.2 (4.9–5.5) 4.1 (3.7–4.3) 3.3 (3–4.1) 2.9 (2.5–3.3)

IV 3.6 (3.5–3.8) 2.5 (2.3–2.7) 2 (1.8–2.1) 1.6 (1.4–1.8) 5.3 (4.9–5.6) 4.2 (3.5–4.4) 3.5 (3.2–3.8) 3.1 (2.8–3.4)

J- T test 0.502 0.045 0.035 <0.001

I vs IV P. gingivalis quartiles 0.668 0.047 0.028 0.002

Q- SI

I 3.3 (3.1–3.5) 1.7 (1.5–1.9) 1.5 (1.3–1.8) 1.2 (1–1.3) 4.9 (4.5–5.2) 4.1 (3.5–4.3) 3.7 (3.4–4.5) 3.1 (2.7–3.4)

II 3.5 (3.2–3.6) 1.8 (1.6–2.1) 1.7 (1.4–1.9) 1.3 (1.2–1.5) 5.1 (4.7–5.4) 4.2 (3.8–4.5) 3.9 (3.5–4.2) 3.2 (2.5–3.7)

III 3.6 (3.3–3.8) 1.9 (1.7–2.2) 1.8 (1.4–2) 1.4 (1.2–1.7) 5.2 (4.8–5.3) 4.3 (3.7–4.6) 4 (3.8–4.3) 3.4 (3.2–3.8)

IV 3.7 (3.5–4) 2.1 (1.7–2.2) 1.9 (1.5–2.1) 1.5 (1.1–1.6) 5.3 (4.5–5.4) 4.4 (4.1–4.6) 4.2 (3.7–4.5) 3.5 (3.2–3.9)

J- T test 0.344 0.398 0.685 0.554

I vs. IV P. gingivalis quartiles 0.771 0.344 0.834 0.898
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Specifically, Flemmig et al.47 found that the presence of high lev-
els of certain periodontal pathogens prior to therapy not only 
negatively affected the overall biofilm composition (thus leading 
to increased virulence of the commensal oral flora and less CAL 
gain after NSPT) but also required the adjunctive use of systemic 
metronidazole plus amoxicillin and supragingival irrigation with 
chlorhexidine digluconate to achieve stable periodontal outcomes 
for successful treatment.

However, the current RCT had several limitations, such as its 
monocentric study design and short follow- up period. It would have 
been desirable to have a longer follow- up period to better validate 
the beneficial periodontal outcomes.

In addition, both NSPT approaches were not able to completely 
eradicate deep PPD pockets ≥6 mm (6.4%, Q- SI; 4.1%, and FM- SI) 
and the number of sites with PPD 4–5 mm BOP+ (15.5%, Q- SI; 9.6%, 
and FM- SI) at 6- months follow up.

5  |  CONCLUSIONS

The results of the current RCT confirmed that NSPT approaches 
performed with either Q- SI or FM- SI were both effective in reducing 
microbial and clinical periodontal parameters, although one- stage 
FM- SI achieved more favourable results than the Q- SI approach. The 
presence of pretreatment baseline Pg concentrations influenced the 
efficacy of NSPT in periodontitis patients.

AUTHOR CONTRIBUTIONS
Gaetano Isola conceived the research, planned, and performed the 
experimental procedures and wrote the manuscript. Alessandro 
Polizzi and Simona Santonocito performed the procedures. Angela 
Alibrandi performed the statistical analysis and concealment, and 
Paolo Pesce performed the procedures and validated the experi-
mental results. Thomas Kocher wrote the manuscript. All of the au-
thors gave their final approval and agreed to be accountable for all 
aspects of the work.

ACKNOWLEDG MENTS
This work was supported by the “Piano per la ricerca Starting Grant 
linea 3” grant from the Department of General Surgery and Surgical- 
Medical Specialties of the University of Catania, Catania, Italy.

CONFLIC T OF INTERE S T S TATEMENT
The authors declare no conflicts of interest in the present study.

DATA AVAIL ABILIT Y S TATEMENT
Derived data supporting the findings of this study are available from 
the corresponding author upon reasonable request.

ORCID
Gaetano Isola  https://orcid.org/0000-0003-4267-6992 
Alessandro Polizzi  https://orcid.org/0000-0001-6717-8899 
Paolo Pesce  https://orcid.org/0000-0001-8726-4145 

R E FE R E N C E S
 1. Tonetti MS, Greenwell H, Kornman KS. Staging and grading of peri-

odontitis: framework and proposal of a new classification and case 
definition. J Periodontol. 2018;89(Suppl 1):S159-S172.

 2. Isola G, Polizzi A, Santonocito S, Alibrandi A, Williams RC. 
Periodontitis activates the NLRP3 inflammasome in serum and sa-
liva. J Periodontol. 2022;93(1):135-145.

 3. Isola G, Polizzi A, Alibrandi A, Williams RC, Leonardi R. Independent 
impact of periodontitis and cardiovascular disease on elevated sol-
uble urokinase- type plasminogen activator receptor (suPAR) levels. 
J Periodontol. 2021;92(6):896-906.

 4. Apatzidou DA. Modern approaches to non- surgical biofilm man-
agement. Front Oral Biol. 2012;15:99-116.

 5. Sanz M, Herrera D, Kebschull M, et al. Treatment of stage I- III 
periodontitis- the EFP S3 level clinical practice guideline. J Clin 
Periodontol. 2020;47(Suppl 22):4-60.

 6. Koshy G, Kawashima Y, Kiji M, et al. Effects of single- visit full- 
mouth ultrasonic debridement versus quadrant- wise ultrasonic de-
bridement. J Clin Periodontol. 2005;32(7):734-743.

 7. Suvan J, Leira Y, Moreno Sancho FM, Graziani F, Derks J, Tomasi C. 
Subgingival instrumentation for treatment of periodontitis. A sys-
tematic review. J Clin Periodontol. 2020;47(Suppl 22):155-175.

 8. Jervoe- Storm PM, Eberhard J, Needleman I, Worthington 
HV, Jepsen S. Full- mouth treatment modalities (within 24 
hours) for periodontitis in adults. Cochrane Database Syst Rev. 
2022;6(6):CD004622.

 9. Pontillo V, Miziak DB, Maller A, Nassar PO, Nassar CA. 
Comparative clinical evaluation between conventional periodon-
tal treatment and full mouth disinfection. J Int Acad Periodontol. 
2018;20(4):123-130.

 10. Bollen CM, Mongardini C, Papaioannou W, Van Steenberghe D, 
Quirynen M. The effect of a one- stage full- mouth disinfection on 
different intra- oral niches. Clinical and microbiological observa-
tions. J Clin Periodontol. 1998;25(1):56-66.

 11. De Soete M, Mongardini C, Peuwels M, et al. One- stage full- 
mouth disinfection. Long- term microbiological results ana-
lyzed by checkerboard DNA- DNA hybridization. J Periodontol. 
2001;72(3):374-382.

 12. Quirynen M, Bollen CM, Vandekerckhove BN, Dekeyser C, 
Papaioannou W, Eyssen H. Full-  vs. partial- mouth disinfection in 
the treatment of periodontal infections: short- term clinical and mi-
crobiological observations. J Dent Res. 1995;74(8):1459-1467.

 13. Graziani F, Gennai S, Marruganti C, et al. Acute- phase response 
following one- stage full- mouth versus quadrant non- surgical peri-
odontal treatment in subjects with comorbid type 2 diabetes: A 
randomized clinical trial. J Clin Periodontol. 2023;50(4):487-499.

 14. Isola G, Tartaglia GM, Santonocito S, Polizzi A, Williams RC, 
Iorio- Siciliano V. Impact of N- terminal pro- B- type natriuretic 
peptide and related inflammatory biomarkers on periodontal 
treatment outcomes in patients with periodontitis: an explor-
ative human randomized- controlled clinical trial. J Periodontol. 
2023;94(12):1414-1424.

 15. Jung WR, Joo JY, Lee JY, Kim HJ. Prevalence and abundance of 
9 periodontal pathogens in the saliva of periodontally healthy 
adults and patients undergoing supportive periodontal therapy. J 
Periodontal Implant Sci. 2021;51(5):316-328.

 16. Cortelli JR, Cortelli SC, Aquino DR, Miranda TB, Jardim JCM, Costa 
FO. Aggregatibacter actinomycetemcomitans serotypes and JP2 
outcomes related to clinical status over 6 years under periodontal 
maintenance therapy. Arch Oral Biol. 2020;116:104747.

 17. Isola G, Santonocito S, Distefano A, et al. Impact of periodontitis on 
gingival crevicular fluid miRNAs profiles associated with cardiovas-
cular disease risk. J Periodontal Res. 2023;58(1):165-174.

 18. Guerrero A, Nibali L, Lambertenghi R, et al. Impact of baseline mi-
crobiological status on clinical outcomes in generalized aggressive 

 16000765, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jre.13279 by U

niversity D
egli Studi D

i M
essina, W

iley O
nline L

ibrary on [16/05/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0003-4267-6992
https://orcid.org/0000-0003-4267-6992
https://orcid.org/0000-0001-6717-8899
https://orcid.org/0000-0001-6717-8899
https://orcid.org/0000-0001-8726-4145
https://orcid.org/0000-0001-8726-4145


10  |    ISOLA et al.

periodontitis patients treated with or without adjunctive amoxicil-
lin and metronidazole: an exploratory analysis from a randomized 
controlled clinical trial. J Clin Periodontol. 2014;41(11):1080-1089.

 19. Eickholz P, Koch R, Kocher T, et al. Clinical benefits of systemic 
amoxicillin/metronidazole may depend on periodontitis severity 
and patients' age: an exploratory sub- analysis of the ABPARO trial. 
J Clin Periodontol. 2019;46(4):491-501.

 20. Cionca N, Giannopoulou C, Ugolotti G, Mombelli A. Microbiologic 
testing and outcomes of full- mouth scaling and root planing with 
or without amoxicillin/metronidazole in chronic periodontitis. J 
Periodontol. 2010;81(1):15-23.

 21. Pavicic MJ, van Winkelhoff AJ, Douque NH, Steures RW, de 
Graaff J. Microbiological and clinical effects of metronida-
zole and amoxicillin in Actinobacillus actinomycetemcomitans- 
associated periodontitis. A 2- year evaluation. J Clin Periodontol. 
1994;21(2):107-112.

 22. Griffen AL, Becker MR, Lyons SR, Moeschberger ML, Leys EJ. 
Prevalence of Porphyromonas gingivalis and periodontal health 
status. J Clin Microbiol. 1998;36(11):3239-3242.

 23. Mombelli A, Almaghlouth A, Cionca N, Cancela J, Courvoisier DS, 
Giannopoulou C. Microbiologic response to periodontal therapy 
and multivariable prediction of clinical outcome. J Periodontol. 
2017;88(12):1253-1262.

 24. Moher D, Hopewell S, Schulz KF, et al. CONSORT 2010 explanation 
and elaboration: updated guidelines for reporting parallel group 
randomised trials. Int J Surg. 2012;10(1):28-55.

 25. Isola G, Alibrandi A, Curro M, et al. Evaluation of salivary and serum 
ADMA levels in patients with periodontal and cardiovascular dis-
ease as subclinical marker of cardiovascular risk. J Periodontol. 
2020;91(8):1076-1084.

 26. O'Leary TJ, Drake RB, Naylor JE. The plaque control record. J 
Periodontol. 1972;43(1):38.

 27. Miranda TS, Feres M, Perez- Chaparro PJ, et al. Metronidazole and 
amoxicillin as adjuncts to scaling and root planing for the treatment 
of type 2 diabetic subjects with periodontitis: 1- year outcomes of 
a randomized placebo- controlled clinical trial. J Clin Periodontol. 
2014;41(9):890-899.

 28. Socransky SS, Haffajee AD, Cugini MA, Smith C, Kent RL Jr. 
Microbial complexes in subgingival plaque. J Clin Periodontol. 
1998;25(2):134-144.

 29. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodon-
tal therapy: II. Severely advanced periodontitis. J Clin Periodontol. 
1984;11(1):63-76.

 30. Lindhe J, Westfelt E, Nyman S, Socransky SS, Heijl L, Bratthall G. 
Healing following surgical non- surgical treatment of periodontal 
disease: A clinical study. J Clin Periodontol. 1982;9(2):115-128.

 31. Vandekerckhove BN, Bollen CM, Dekeyser C, Darius P, Quirynen 
M. Full-  versus partial- mouth disinfection in the treatment of peri-
odontal infections. Long- term clinical observations of a pilot study. 
J Periodontol. 1996;67(12):1251-1259.

 32. Mongardini C, van Steenberghe D, Dekeyser C, Quirynen M. One 
stage full-  versus partial- mouth disinfection in the treatment of 
chronic adult or generalized early- onset periodontitis. I. Long- term 
clinical observations. J Periodontol. 1999;70(6):632-645.

 33. Del Peloso Ribeiro E, Bittencourt S, Sallum EA, Nociti FH Jr, 
Goncalves RB, Casati MZ. Periodontal debridement as a therapeutic 
approach for severe chronic periodontitis: a clinical, microbiological 
and immunological study. J Clin Periodontol. 2008;35(9):789-798.

 34. Meulman T, Giorgetti AP, Gimenes J, Casarin RC, Peruzzo DC, 
Nociti FH Jr. One stage, full- mouth, ultrasonic debridement in 
the treatment of severe chronic periodontitis in smokers: a pre-
liminary, blind and randomized clinical trial. J Int Acad Periodontol. 
2013;15(3):83-90.

 35. Apatzidou DA, Kinane DF. Quadrant root planing versus same- 
day full- mouth root planing. I. Clinical findings. J Clin Periodontol. 
2004;31(2):132-140.

 36. Loos BG, Needleman I. Endpoints of active periodontal therapy. J 
Clin Periodontol. 2020;47(Suppl 22):61-71.

 37. Teughels W, Feres M, Oud V, Martin C, Matesanz P, Herrera D. 
Adjunctive effect of systemic antimicrobials in periodontitis ther-
apy: A systematic review and meta- analysis. J Clin Periodontol. 
2020;47(Suppl 22):257-281.

 38. Graziani F, Cei S, Orlandi M, et al. Acute- phase response following 
full- mouth versus quadrant non- surgical periodontal treatment: A 
randomized clinical trial. J Clin Periodontol. 2015;42(9):843-852.

 39. Eberhard J, Jepsen S, Jervoe- Storm PM, Needleman I, Worthington 
HV. Full- mouth treatment modalities (within 24 hours) for 
chronic periodontitis in adults. Cochrane Database Syst Rev. 
2015;2015(4):CD004622.

 40. Lang NP, Tan WC, Krahenmann MA, Zwahlen M. A systematic re-
view of the effects of full- mouth debridement with and without 
antiseptics in patients with chronic periodontitis. J Clin Periodontol. 
2008;35(8 Suppl):8-21.

 41. Isola GP, Lo Giudice A, Polizzi A, Cicciù M, Scannapieco FA. Effects 
of minimally invasive non- surgical periodontal treatment (MINST) 
on C- reactive protein (CRP), lipoprotein- associated phospholipase 
A2 (Lp- PLA2), and clinical outcomes in periodontitis patients: a 1- 
year randomized, controlled clinical trial. J Periodontol. 2024. Online 
ahead of print. doi:10. 1002/ JPER. 23-  0518

 42. Wennstrom JL, Tomasi C, Bertelle A, Dellasega E. Full- mouth ul-
trasonic debridement versus quadrant scaling and root planing as 
an initial approach in the treatment of chronic periodontitis. J Clin 
Periodontol. 2005;32(8):851-859.

 43. Haffajee AD, Cugini MA, Dibart S, Smith C, Kent RL Jr, Socransky 
SS. The effect of SRP on the clinical and microbiological parameters 
of periodontal diseases. J Clin Periodontol. 1997;24(5):324-334.

 44. Haffajee AD, Cugini MA, Dibart S, Smith C, Kent RL Jr, Socransky 
SS. Clinical and microbiological features of subjects with adult peri-
odontitis who responded poorly to scaling and root planing. J Clin 
Periodontol. 1997;24(10):767-776.

 45. Haffajee AD, Teles RP, Socransky SS. The effect of periodontal ther-
apy on the composition of the subgingival microbiota. Periodontol 
2000. 2006;42:219-258.

 46. Quirynen M, Mongardini C, Pauwels M, Bollen CM, Van Eldere J, 
van Steenberghe D. One stage full-  versus partial- mouth disinfec-
tion in the treatment of chronic adult or generalized early- onset 
periodontitis. II. Long- term impact on microbial load. J Periodontol. 
1999;70(6):646-656.

 47. Flemmig TF, Milian E, Karch H, Klaiber B. Differential clinical treat-
ment outcome after systemic metronidazole and amoxicillin in 
patients harboring Actinobacillus actinomycetemcomitans and/or 
Porphyromonas gingivalis. J Clin Periodontol. 1998;25(5):380-387.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Isola G, Polizzi A, Santonocito S, 
Alibrandi A, Pesce P, Kocher T. Effect of quadrantwise versus 
full- mouth subgingival instrumentation on clinical and 
microbiological parameters in periodontitis patients: A 
randomized clinical trial. J Periodont Res. 2024;00:1-10. 
doi:10.1111/jre.13279

 16000765, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jre.13279 by U

niversity D
egli Studi D

i M
essina, W

iley O
nline L

ibrary on [16/05/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/JPER.23-0518
https://doi.org/10.1111/jre.13279

	Effect of quadrantwise versus full-mouth subgingival instrumentation on clinical and microbiological parameters in periodontitis patients: A randomized clinical trial
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Study design
	2.2|Clinical assessment and study outcomes
	2.3|Reliability evaluation
	2.4|Power and the sample size
	2.5|Randomization
	2.6|Microbiological analysis
	2.7|Treatment
	2.8|Statistical analyses

	3|RESULTS
	4|DISCUSSION
	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


