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The clinical effects of modified full-mouth disinfection in the treatment of moderate
to severe chronic periodontitis patients
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ABSTRACT

Purpose: Full-mouth disinfection enables to reduce the probability of cross contamination from untreated pockets to treated
ones, for completing the entire SRP under local anesthesia with chlorhexidine as a mouth wash in two visits within 24 hours.
This study aimed to compare the clinical effects of modified full-mouth disinfection (Fdis) after 6 months with those of
conventional SRP (cSRP).

Methods: Thirty non-smoking chronic periodontitis subjects were randomly allocated two groups. The Fdis group underwent
the entire SRP under local anesthesia in two visits within 24 hours, a week after receiving supragingival scaling. A
chlorhexidine (0.1%) solution was used for rinsing and subgingival irrigation for Fdis. The ¢SRP group received SRP per
quadrant under local anesthesia at one-week intervals, one week after they had received scaling. Clinical parameters were
recorded at baseline, after 1, 3 and 6 months.

Results: There are significant (P<0.05) decreases in the sulcus bleeding index, and plaque index, and the increases in
gingival recession were significantly smaller with Fdis after six months compared with c¢SRP. There was significant
improvement in the probing depth and clinical attachment level for initially medium-deep pockets (4-6mm) after Fdis
compared with cSRP. Multi-rooted teeth showed significantly larger attachment gain up to six months after Fdis.
Single-rooted teeth showed significantly more attachment gain, 1 and 6 months after Fdis.

Conclusions: Fdis has more beneficial effects on reducing gingival inflammation, plaque level, probing depth, gingival
recession and improving clinical attachment level over cSRP. (J Korean Acad Periodontol 2009;39:239-251)
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tongue, saliva but also the oropharynx and paranasal

INTRODUCTION

sinuses, Changing the host’'s susceptibility is difficult

Periodontal disease is a mixed contamination by pe—
riodontal microbes, The activity of the disease is de—
pendent on the susceptibility of the host, an increase
in the number of pathogenic microbes and a decrease
in the number of advantageous microbesl), Periodontal
tissue destruction occurs when the balance of the host's
local and systemic immunologic defense system is
broken by pathogenic microbes, Those microbes may

inhabit not only the oral mucosa, periodontal pocket,
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because it is a genetic factor, Therefore, successful
periodontal treatment should aim to decreasethe num—
ber of pathogenic microbes in intra—oral ecological

niches and plaque and re—establish an oral environ-—
)

ment suitable for normal flora”

Scaling and root planing (SRP), is a frequently sug—
gested treatment for periodontal contaminationg), Most
periodontal diseases respond well to nonsurgical treat—
ment but the clinical results are dependent on patient’s
cooperation, the composition of plaque, and genetic or
environmental factors, After mechanical instrumentation,
the number of subgingival microbes decreases by one
thousandth4), However, in the case of conventional SRP

(cSRP), which is performed by quadrants or sextants,
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pathogenic microbes from untreated areas such as the
periodontal pocket, tongue, mucosa, pharynx or saliva
can re—cluster into the treated pocket within a week
leading to a recurrence of the diseaseS),

In order to reduce the probability of cross con—
tamination from untreated pockets to treated ones,
Quirynen et al, introduced a method for completing
the entire SRP under local anesthesia with chlorhex—
idine as a mouth wash in two—visits within 24 hours,
They called it full-mouth disinfectionﬁ), The method
consists of 1-minute brushing of the dorsal surface of
the tongue with a chlorhexidine gel (1%), l1—minute
mouth irrigation with a chlorhexidine solution (0,2%)
with pharynx in contact with the solution for the last
10 seconds of the rinse, After the completion of each
SRP, all pockets should be irrigated subgingivally with
a chlorhexidine gel (1%) three times within 10 minutes
with the irrigation being repeated after one week, The
patient is instructed to mouth—wash with 10ml of a
chlorhexidine solution (0.2%) twice daily for 1 minute
over a 2—week period,

Many studies have reported the clinical and micro—
biological effects of full-mouth disinfection (Fdis).
After 2 months of Fdis, chronic periodontitis patients
showed a significant decrease in the sulcus bleeding
index and plaque index, After 8 months, clinical im—
provements are particularly noticeable in the deep
pockets7), Bollen et al, reported that the clinical and
microbiological improvements lasted for 4 monthss),

Mongardini et al_9> and Cho et al,lo) reported clin—
ically improved results after Fdis for aggressive pe—
riodontitis patients, However, there are some studies
showing that Fdis has no added benefit compared with
conventional methods, One study assumed the host's
increased immune reaction was caused by bacteremia
after Fdis but reported a similar immune reaction to
those of CSRPH)_ Another study reported similar clin—
ical effect to those of ¢cSRP after completion of Fdis in
a single Visitlzfm), A more recent study by Moreira and

Feres—Filho reported similar clinical results to those
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of cSRP after Fdis to aggressive periodontitis pa-—
tientsw)_ Therefore, the clinical effects of Fdis are not
conclusive and there may be differences in the proto—
col of Fdis and subjects,

In Korea, patients can receive medical insurance
benefits only when they received scaling in advance
before subgingival SRP, and only a chlorhexidine sol—
ution (0.1%) can be purchased over—the—counter,
Therefore, the protocol reported by Quirynen et al,ﬁ)
was modified for clinically easy application to fit the
actual situation in Korea,

This study compared the clinical effects of modified
Fdis after scaling using a chlorhexidine solution (0,1%)
with those of conventional SRP in the treatment of mod—
erate to severe generalized chronic periodontitis for 6

months,

MATERIALS AND METHODS

1. Study Population

Among the patients at the department of perio—
dontology, Chonnam National University Hospital,
those who satisfied the conditions below were included

in the experiment,

1) Generalized chronic periodontitis patients with an
average bone loss at the time of thefirst visit
between 20~40%, and an attachment loss of
more than 3 mm taking more than 30% in the
dental arches7), No record of tooth extraction in

the upper right arch other than the third molar,

2) Generally healthy patients (those with systemic

diseases, pregnancy and nursing were excluded,)

3) Patients not taking any medication that can affect
the periodontal tissue during the maintenance phase,
4) Non—smoker

Forty three subjects satisfied the conditions and
initially participated in the experiment, but 5 of
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Table 1, The Demographic and Clinical Data of the Study Population According to the Treatment Group

Treatment No. of patients Mean age (year)
Conventional SRP 15 46 (38~65)
Fdis 15 51 (44~57)

No. of Male/Female Baseline PD* Baseline CAL*
6/9 4.0+£0.69 44+0.78
9/6 3.9+0.52 43+0.73

PD: probing pocket depth (mm), CAL: clinical attachment level (mm), *: mean + SD.

them stopped using chlorhexidine and 8 were not
followed up to the end of recall -checks,
Therefore, the final number of subjects was 30,
The treatment group was determined according to
the patients' preference, The cSRP group (15
subjects, mean age: 46) was used as the control
group and the Fdis group (15 subjects, mean age:
51) was used as the experimental group. Table 1
shows the demographic details of both groups,
This study protocol was approved by the Ethical
Committee of clinical experiments, Chonnam
National University Hospital (IRB No, 1-2007—
06—053) and all patients provided informed
consent,

2. Treatment

One week after the initial clinical examination, all
the patients received supragingival scaling, One week
later, the patients were divided into the control and
experimental group according to their preferences and
received treatment as follows, The experimental group
received a modified protocol of Quirynen et al,ﬁ); 30
seconds of mouth-rinsing with a 0,1% chlorhexidine
solution (Hexamedin, Bukwang, Seoul, Korea) before
the procedure and an additional 10 seconds of phar—
ynx—rinsing by bending the neck backward to hold the
solution in the pharyngeal area, The patients were
instructed to brush the dorsal surface of their tongues
for 60 seconds, Full-mouth SRP was carried out twice
in 24 hours under local anesthesia using curettes and
ultrasonic instrument, After the each completion of
each SRP, subgingival irrigations with 0,1% chlorhex—
idine solution were performed within three times for
10 minutes, Over a two week period after the proce—
dure, the patients were instructed to perform a phar—

ynx—rinse twice daily for 30 seconds, In order to im-—

prove the cooperation, the patients were encouraged
to record the daily mouth—washing time, The control
group, after one week of supragingival scaling, re—
ceived subgingival SRP by quadrants with one week
intervals under local anesthesia using curettesand ul—
trasonic instrument, For both groups, tooth brushing
instruction and oral prophylaxis were carried out at
the baseline, three months and six months after the
upper right quadrant SRP,

The clinical indices were measured one week after
SRP, before subgingival SRP (baseline), and at one
month, three months and six months after Fdis or
¢SRP at the upper right quadrant, Considering the ac—
cessibility of repeated measurement, the sulcus bleed —
ing index (SBI), gingival recession (GR), probing depth
(PD) and clinical attachment level (CAL) were measured
at 6 sites in each tooth of the upper right quadrant,
Overall, 42 sites per patient were measured, The pla—
que index (PI) was measured at 4 sites in each tooth of
the upper right quadrant including the bucco—lingual
and mesio—distal surfaces, making 28 sites per patient,

The sulcus bleeding index'” was measured by ob—
serving the bleeding within 30 seconds and was re—
corded as follows: O for no bleedingat all, 1 for some
bleeding without gingival discoloration or swelling, 2
for bleeding and discoloration without swelling, 3 for
bleeding, gingival discoloration and swelling, 4 for
bleeding, gingival discoloration, swelling and ulcer—
ation, 5 for spontaneous bleeding, discoloration, dis—
tinct swelling and ulceration, The Silness & Loe in—

® was used for the plaque index as follows: O for

dex
no plaque, 1 for a slight plaque film around the gin—
gival margin that could be approved by explorer
scratching, 2 for an excessive amount of plaque that

could be observed along the marginal ridge but not in
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the interproximal area, 3 for an excessive amount of
plaque in the marginal ridge and interproximal area,
The gingival recession was measured from the CEJ to
the free gingival margin using a probe (Williams
probe, Hu—Friedy, Chicago, USA) using a 1 mm unit
and the probing depth was also measured from the
free gingival margin to the pocket base using a 1 mm
unit with the same instrument, The clinical attach—
ment level was the distance between the CEJ and
pocket base, which is represented as the sum of the
gingival recession and probing depth,

Adverse effects, such as an increase in body tem—
perature, and herpes labialis were determined from a
questionnaire given one week after the procedure in

the upper right quadrant,

3. Statistical Methods

One examiner took charge of the clinical oral ex—
amination for all patients, The intra—examiner re-—
peatibility for three patients was 99, 2% for the sulcus
bleeding index, 98.8% for the plaque index, 98 4% for
gingival recession, 99.0% for the probing depth, All
the clinical indices were recorded as the average and
standard deviation for each patient by period accord-—
ing to the treatment method. SPSS 15.0 (SPSS Inc,
USA) was used for statistical analysis, Repeated
measures ANOVA was used to determine the changes
in the clinical studies in 1, 3 and 6 months for each
group., A t—test was used for the group difference in
the changes at a specific point (1, 3, 6—month) if the
measured values showed a normal distribution, A
Mann—Whitney inspection was used if the values
showed an abnormal distribution, A P value<0,05 was

considered significant,

RESULTS

1. Changes of clinical indices by the periods

There were significant decreases in the sulcus
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bleeding index, plaque index and probing depth, and a
significant increase in gingival recession as well as
significant attachment gain at six months after both
treatments (Table 2).

There was a considerable decrease in the sulcus
bleeding index one month after ¢SRP and a slightly
larger decrease until 6 months in the control group,
In the experimental group the sulcus bleeding index
decreased to 3 months but increased slightly by 6
months, The sulcus bleeding index in the control and
experimental groups decreased to 0.9 and 1,7 at 1
month , 1,0 and 1,8 at 3 months, and 1,0 and 1,7 at 6
months, respectively (Table 3),

In the control group, there was a decrease in the
plaque index until 3 months but an increase at 6
months, In the experimental group, there was a sig—
nificant decrease at 1 month, aslight increase at 3
months and significant increase at 6 months, The pla—
que index in the control and experimental groups, when
compared with the values at the baseline, decreased by
0.9 and 1,9 at 1 month, 1,1 and 1.8 at 3 months, and
0.8 and 1.1 at 6 months, respectively (Table 3).

Gingival recession showed a significant increase in
the control group at 1 month leading to a constant
increase at 6 month, In the experimental group, there
was an increase in gingival recession at 1 month,
which remained constant for the remainder of the
period, In the control group, gingival recession, when
compared with the baseline values, increased 0,7+0,14
mm, 0.8+015 mm, 0.9+015 mm at 1, 3 and 6
months, respectively, In the experimental group, it
increased 0,440,199 mm at one— month and remained
constant until 6 months (Table 3),

In the control group, the probing depth decreased
until 3 months but increased slightly at 6 months, In
the experimental group, the probing depth decreased
considerably at 1 month and was sustained until 6
months, In the control group, when compared with the
baseline value, there was by 0,9+0,36 mm, 1,1+0,43

mm, 1,0+0.42 mm decrease observed at 1, 3 and 6
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months after the procedure, respectively, In the ex—

perimental group, there was decrease of 1.2 mm until

6 months and remained constant thereafter (Table 3).

There was attachment gain of 0,1+0.36 mm in the

control group, and 0,7+0,36 mm in the experimental

group at 6 months, and the attachment gain was sus—

tained for 3 months in both groups (Table 3).

There were significant decreases in the SBI and PI,
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significant increases in gingival recession (/0.05),
and significant attachment gain at 1 and 3 months
(X0.05). However, at 6 months, only the experimental
group showed significant attachment gain (/X0.05,
Table 2), When the clinical indices were compared ac—
cording to period, the experimental group showed a
significantly larger decrease in the SBI and PI at 1, 3

and 6 months, less gingival recession and significant

Table 2. The Clinical Parameters for the Sites Treated by cSRP or Fdis

Treatment

SBI cSRP (n=630)

Fdis (n=630)

Pl c¢SRP (n=420)

Fdis (n=420)

GR cSRP (n=630)

Fdis (n=630)

Full-mouth PD c¢SRP (n=630)
Fdis (n=630)

Full-mouth CAL c¢SRP (n=630)
Fdis (n=630)

SBI : sulcus bleeding index, PI: plaque index
PD : probing pocket depth (mm)
cSRP : conventional SRP

Baseline
1.6+0.66
2.1+0.56
22+0.34
231025
0.4+0.35
0.4 +0.40
40+0.69
3.9+0.52
441078
43+0.73

Month 1 Month 3 Month 6
0.7 £ 0.42* 0.6 +0.37* 0.6 +0.36*
04+017* 0.3+0.15* 0.4+0.18*
1.3+0.33* 1.1+0.35* 1.4 +0.25*
04+0.21* 0.5+0.21* 1.2+0.25*
1.1+043* 1.2+0.45* 1.3+0.44*
0.8 +0.48* 0.8 +0.49* 0.8 +0.49*
3.1+£043* 2.9+0.33* 3.0+£0.32*
2.7+0.34* 2.7+0.34* 2.7+0.32*
42+0.61* 42+0.58* 4.3+0.58
3.5+0.61* 3.5+0.64* 3.6 +0.59*

GR: gingival recession (mm)
CAL : clinical attachment level (mm)
Fdis : full-mouth disinfection Data is reported as the mean +SD

* . significant difference on parameters from the baseline in each therapy at P<0.05.

Table 3. Changes in the Clinical Parameters from the Baseline for the Sites Treated by cSRP or Fdis

Treatment
ASBI from baseline cSRP
Fdis
API from baseline cSRP
Fdis
AGR from baseline cSRP
Fdis
Full-mouth APD cSRP
from baseline Fdis
Full-mouth ACAL cSRP
from baseline Fdis

ASBI from the baseline (+): reduced sulcus bleeding index
AGR from the baseline (+): increased gingival recession (mm)

ACAL from the baseline (+): attachment gain (mm)

Month 1 Month 3 Month 6
0.9+0.47 1.0+£0.53 1.0+ 0.50
1.7+ 0.56* 1.8 £ 0.56* 1.7 £ 0.56*
0.9+0.07 1.140.26 0.8+0.22
1.9+0.10* 1.8+0.08* 1.1+0.13*
0.7+0.14 0.8+0.15 0.9+0.15
0.4+0.19* 0.4 +0.22* 0.4 £0.22*
0.9+0.36 1.1+043 1.0+£042
1.2+0.36 1.2+0.40 1.2+0.41
0.2+0.33 0.2+0.39 0.1+0.36
0.8+0.33* 0.8+0.39* 0.7 £0.36*

API from the baseline (+): reduced plagque index

APD from the baseline (+): reduced probing depth (mm)

cSRP: conventional SRP, Fdis: full-mouth disinfection The data is reported as the mean+SD
*. significant difference on parameters compared to cSRP at P<0.05.
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attachment gain than the control group (/0.05). On
the other hand, there was similar pocket reduction in
the control and the experimental group during the ex—

periment period (Table 3).

2. Changes in the probing depth and level of
clinical attachment according to the initial
probing depth

In the control group, the average probing depth in
the area of an initial probing depth of 4~6 mm de—
creased from 4.7+0.24 mm to 3,4+0.17 mm and re—
mained constant to 3.3 mm after 3 months, In the
area of an initial probing depth »7 mm in the control

group, the average probing depth decreased to
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5.1+0.91 mm at 1 month and to 4.5+0.72 mm at 3
months but there was a slight increase to 4,8+0,94
mm at 6 months (Table 4). In the experimental group,
the average pocket depth in the area of initial probing
of 4~6 mm decreased from 4,6+0,13 mm at the base—
line to 3,0%+0.22 mm at 1 month and remained con—
stant to 2.9 mm after 3 months, In the area of an in—
itial probing depth »7 mm in the experimental group,
the probing depth decreased to 4.5+061 mm at 1
month and 4,3+0,47 mm at 3 months but slightly in—
creased to 4.4+0.52 mm at 6 months (Table 4).

In the control group, the level of clinical attachment
in the area of an initial depth of 4~6 mm increased
from 5,4+0,42 mm to 4,9+0,57 mm at 1 month and
4.84+0.57 mm at 3 months but decreased slightly to

Table 4. Mean PD and CAL for the Sites Treated by cSRP or Fdis According to the Initial PD

Initial PD Treatment Baseline

PD 4-6mm cSRP (n=284) 4.7+0.24
Fdis (n=262) 46+0.13

>7mm cSRP (n= 81) 7.8+0.61

Fdis (n= 90) 7.7+0.73

CAL 4-6mm cSRP (n=284) 541042
Fdis (n=262) 5.0+0.41

=7mm cSRP (n= 81) 8.7+1.49

Fdis (n= 90) 8.3+1.75

PD: probing pocket depth (mm)
cSRP: conventional SRP

Month 1 Month 3 Month 6
34+017* 3.3+0.15* 3.3+0.13*
3.0+0.22% 2.9+0.23* 2.9+0.25*
51+091* 45+0.72* 4.8 +£0.94*
45+0.61* 431047 4.4 +0.52*
49+0.57* 48+0.57* 5.0+0.63*
3.9+043* 3.9+0.44* 3.9+0.45*
7.3+2.20* 6.9+2.03* 72+223*
6.0 £ 1.46* 6.0+1.24* 6.1+1.31*

CAL: clinical attachment level (mm)
Fdis: full-mouth disinfection The data is reported as the meantSD

*. significant difference on parameters from baseline in each therapy at P<0.05.

Table 5. Changes in the PD and CAL from the Baseline for the Sites Treated by cSRP or Fdis According to the Initial PD

Initial PD Treatment

APD 4-6mm cSRP
from Fdis

baseline =7mm cSRP
Fdis

ACAL 4-6mm cSRP
from Fdis
baseline =7mm cSRP
Fdis

APD from the baseline (+): reduced probing depth (mm)
cSRP: conventional SRP

Month 1 Month 3 Month 6
1.3+0.23 1.4+0.27 14+0.23
1.6+0.18* 1.7+0.16* 1.7+017*
2.7+0.67 3.3+0.54 3.0+0.71
3.2+0.54 3.4+0.71 3.3+0.60
0.5+0.28 0.6+0.29 0.4+0.34
1.1+0.25* 1.1+021* 1.1+£0.15*
14+1.11 1.8+1.04 16+1.18
2.3+1.06 23+1.21 22+1.07

ACAL from the baseline (+): attachment gain (mm)
Fdis: full-mouth disinfection The data is reported as the meantSD

*. significant difference in the parameters compared with cSRP at P<0.05.
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5.0£0.63 mm at 6 months, In the area of an initial
pocket depth )7 mm in the control group, the level of
attachment increased from 8,7+1.49 mm to 7.3+2.20
mm at 1 month, 69+2 03 mm at 3 months, but de—
creased slightly to 7.2+2 23 mm at 6 months, In the
experimental group, the level of attachment in the
area of an initial pocket depth of 4~6 mm showed a
steady increase from 5 0%£0,41 mm to 3,940 45 mm
until 6 months, In addition, in the area of an initial
pocket depth »7 mm in the experimental group, there
was an increased from 8 3+1.75 mm to 6,0£1.46 mm
at 1 month, 6,0+1,24 mm at 3 months but a slight
decrease to 6.1+1, 31 mm at 6 months (Table 4).
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In both groups, the pocket reduction and clin—
icalattachment gain in the area of the initial pocket
depth of 4—6 mm and )7 mm were significant until 6
months compared with the baseline (0,05, Table 4).

When comparing the clinical indices according to
the period, the pocket reduction and clinical attach—
ment gain in the area of an initial probing depth of
4—6 mm in the experimental group was significantly
larger than the control group until 6 months
(X0.05). However, there were no significant differ—
ences between the groups in the area of a probing
depth »7 mm (Table 5).

3. Comparison of changes of probing depth and clinical attachment level by the type of tooth

8

—e— Control
(multi-rooted)

1S Fdis(BL)

é (multi—rooted)

g 4

< T —e— Control(IP)

© (single—rooted)
2 Fdis(IP)

(single—rooted)

0 Mo M1 M3 M6

Time(months)

6 -
—e— Control
| (multi—rooted)
—~ 4 Fdis
£ (multi—rooted)
3:' —_— —e— Control
O 2 (single—rooted)
Fdis
(single—rooted)
0 . .
MO M1 M3 M6
Time(months)

Figure 1. Mean PD and CAL for the sites treated by cSRP or Fdis according to single— or multi—rooted tooth. PD. probing
pocket depth (mm), CAL: clinical attachment level (mm), control: conventional SRP. Fdis: full-mouth disinfection
*: significant difference in parameters from the baseline in each treatment at P(0.05,

Table 6. Mean PD and CAL for the Sites Treated by cSRP or Fdis According to Single— or Multi—rooted Tooth

Tooth type Treatment Baseline

PD Multi cSRP (n=180) 51+1.63
Fdis (n=180) 51+1.18

Single c¢SRP (n=450) 3.5+0.61

Fdis (n=450) 341041

CAL Multi cSRP (n=180) 6.1+1.48
Fdis (n=180) 59+1.49

Single cSRP (n=450) 3.8+0.63

Fdis (n=450) 3.6+0.53

Month 1 Month 3 Month 6
3.9+0.76* 3.7+0.68* 3.8+0.73*
34+0.73* 3.3+0.63* 3.4+0.64*
2.7+0.36* 2.6+0.26* 2.7+0.25*
25+0.25* 25+0.30* 25+0.27*
59+1.34 5.8+1.30 6.0+ 1.41
48+1.12* 48+1.01* 49+1.06*
3.5+0.45* 3.5+0.44* 3.6+0.42
3.0+£0.56* 3.0+0.65* 3.0+0.58*

PD: probing pocket depth (mm) CAL: clinical attachment level (mm)
Multi: multi-rooted, Single: single-roote cSRP: conventional SRP

Fdis: full-mouth disinfection The data is reported as the mean+SD

*. significant difference in the parameters from thebaseline in each treatment at P<0.05.
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Table 7. Changes in the PD and CAL from the Baseline for the Sites Treated by cSRP or Fdis According to Single— or
Multi—rooted Tooth

Tooth type Treatment Month 1 Month 3 Month 6
APD Multi cSRP 1.2+0.57 1.4+0.65 1.3+0.61
from baseline Fdis 1.7+0.58* 1.8+0.70 1.710.68
Single cSRP 0.8+0.38 0.9+044 0.8+0.43
Fdis 0.9+0.42 0.9+0.44 0.9+0.46
ACAL Multi cSRP 0.2+1.51 0.3+0.55 0.1+0.54
from baseline Fdis 1.1+0.48* 1.1 +0.59* 1.0 £ 0.56*
Single cSRP 0.3+0.39 0.3+043 0.2+0.40
Fdis 0.6 £0.38* 0.6 +0.42 0.6 £0.43*
APD from the baseline (+): reduced probing depth (mm) ACAL from the baseline (+): attachment gain (mm)
Multi: multi-rooted, Single: single-rooted cSRP: conventional SRP
Fdis: full-mouth disinfection The data is reported as the mean+SD

*. significant difference in the parameters compared with cSRP at P<0.05.

4. Changes in the probing depth and clinical attachment level according to the sites of the tooth

6 6 _
—e— Control(BL) —e— Control(BL)
.\.—"’.—4
A Fdis(BL) €4 Fdis(BL)
E \\*/4 E
E E =
) \\._. —e— Control(IP) g —e— Control(IP)
s, 5
Fdis(IP) Fdis(IP)
0 I I 0 I I
MO M1 M3 M6 MO M1 M3 M6
Time(months) Time(months)

Figure 2. Mean PD and CAL for the sites treated by cSRP or Fdis according to BL or IP sites, PD: probing pocket depth
(mm), CAL: clinical attachment level (mm), BL: buccolingual, IP: interoroximal
*: significant difference in parameters from the baseline in each treatment at P(0.05,

Table 8. Mean PD and CAL for the Sites Treated by cSRP or Fdis According to the BL or IP Sites

Site Treatment Baseline Month 1 Month 3 Month 6
PD BL c¢SRP (n=210) 3.11£0.82 2.5+0.50* 2.4 +0.36* 24+0.38*
Fdis (n=210) 3.1£0.54 2.3+0.36* 2.3+0.35* 2.3+0.33*
IP c¢SRP (n=420) 451063 341041 3.2+0.33* 3.3+0.31*
Fdis (n=420) 431053 2.9+0.35* 29+0.37* 2.9+0.35*
CAL BL c¢SRP (n=210) 361093 3.5+0.68 3.5+0.67 3.5+0.66
Fdis (n=210) 3.6+0.80 3.1+£0.68* 3.1+0.67* 3.1+0.63*
IP cSRP (n=420) 491073 45+0.61* 45+057* 461055
Fdis (n=420) 46x0.71 3.7 £0.60* 3.7+0.66* 3.8+0.62*
PD: probing pocket depth (mm) CAL: clinical attachment level (mm)
BL: buccolingual, IP: interproximal cSRP: conventional SRP

Fdis: full-mouth disinfection The data is reported as the mean+SD
*. significant difference on parameters from baseline in each therapy at P<0.05.
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Table 9. Changes in PD and CAL from the Baseline for the Sites Treated by cSRP or Fdis According to BL or IP Sites

Site Treatment
APD BL cSRP
from baseline Fdis
IP cSRP
Fdis
ACAL BL cSRP
from baseline Fdis
IP cSRP
Fdis

APD from the baseline (+): reduced probing depth (mm)
BL: buccolingual, IP: interproximal
Fdis: full-mouth disinfection

Month 1 Month 3 Month 6
0.6 +0.42 0.7+0.50 0.7+0.49
0.8+0.44 0.8 +0.51 0.8+0.51
1.1+0.36 1.3+043 124041
1.4+0.36 14+0.38 141039
0.1+0.41 0.1+0.49 0.1+0.46
0.5+0.51* 0.5+0.58 0.5+0.56*
0.4+0.39 0.4+0.42 0.3+0.38
0.9+0.28* 0.9+0.28* 0.8 £0.26*

ACAL from the baseline (+): attachment gain (mm)
cSRP: conventional SRP
The data is reported as the meantSD

*. significant difference in the parameters compared with cSRP at P<0.05.

5. Adverse effects after treatment

A questionnaire was given to the patients after one
week of treatment in the upper right quadrant to de—
termine if there were any adverse effects after
treatment, In the experimental group, one patient re—
ported an increase in body temperature and three pa-—
tients with a prior medical history reported herpes
labialis, However, there were no adverse effects re—

ported in the control group,

DISCUSSION

Pathogenic microbes can re—establish in the dorsum
of the tongue, mucosa, tonsil and saliva as well as in
the gingival pocket after periodontal treatment,
Moreover, those microbes can be transmitted via sali—
va ﬂOWw), periodontal probeZO), explorerm) and even
byoral hygienic instrumentsﬂ), Therefore, in the case
of non—surgical periodontal treatment, access to the
oral cavity as a whole might be more reasonable than
access in the part, In addition, antiseptics may also
be used to effectively suppress cross contamination,

Since the introduction of Fdis by Quirynen et a16>, this

idea of access as a whole has proven to be more ef—
fective clinically and microbiologically than the con—
ventional way of partial access in many studies,
However, chlorhexidine gel, spray and solution (0,2%)
are not available in Korea, Therefore, in this study of
generalized moderate to severe chronic periodontitis
patients, a chlorhexidine solution (0,1%), which can be
purchased over—the—counter and has few side—effects,
was used in the modified Fdis that was designed to be
simple to apply after SRP, In addition, the clinical
effects of Fdis were compared with the conventional
SRP over a 6—month period,

Although the additional effects of chlorhexidine use
cannot be excluded, a full-mouth root planing (Frp)
group, which carried out SRP without using chlorhex—
idine within 24 hours, was excluded from this experi—
ment in order to compare the effect, A previous study
reported no significant clinical and microbiological
difference between Frp and Fdis but early stage heal —
ing i,e, accelerated pocket reduction and clinical at—
tachment, was more advantageous after F‘dis7), In ad—
dition, a preliminary study reported that Fdis is par—
ticularly beneficial in the short—term follow—up with
an immediate effect on pocket reduction and clinical

3)

attachment gain2 . The major effect of Fdis is asso—
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ciated with the completion of instrumentation within
24 hours, which means the untreated pockets are a
major pathogenic microbial reservoir with other eco—
logical niches making a minor contributor24), In addi—
tion, the effect of Fdis can be interpreted as a local
Schwartzman reaction, which is the induction of an
antibody from the release of a large number of anti—
gens after instrumentation25), However, Apatzidou et
al” reported no significance in this vaccination,

This study reported that SBI and PI were reduced
leading to more effective removal of gingival in—
flammation and plaque in the early stages after the
modified Fdis than the conventional method, Even
when the measured PI was higher after Fdis than the
conventional method, the gingival index was lower af—
ter Fdis than the conventional method, which means
that Fdis is more effective in controlling gingival in—
ﬂammationg). The level of plaque deposition decreased
significantly in the modified Fdis group when using
the chlorhexidine solution, which is effective in con—
trolling plaque in the early stages of healing,
However, after considering the significant increase in
plaque deposition after quitting chlorhexidine use in
the experimental group compared with the control
group, either the period of chlorhexidine use needs to
be extended or oral hygiene needs to be emphasized to
the patients through regular check—ups,

In this study, the probing depth in the area of the
initial pocket depth of 4~6 mm decreased 1.4 mm af—
ter ¢SRP and 1.7 mm after Fdis, Knofler et al,M) re—
ported a probing depth in the area of the initial
pocket depth of 4~6 mm, which decreased by 1.1 and
1.0 mm after ¢SRP and Fdis, respectively, Jervoe—
Storm et al®® reported similar results showing de—
crease of 1.6 mm and 1.5 mm, respectively, In this
study, the deep (>7 mm) initial pockets decreased by
3.0 and 3.3 mm after cSRP and Fdis, respectively,
which shows a far larger decrease than the area of
the moderately deep (4—6 mm) initial pockets, Fdis

showed far more pocket reduction than cSRP,
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However, Fdis showed a significant difference in the
decrease in the probing depth and attachment gain in
the moderately deep (4—6 mm) initial pockets than in
the deep (=7 mm) initial pockets compared with the
result from cSRP, These results are not in accordance
with other studies, which reported a larger significant
clinical difference in the deep (>7 mm) initial pockets
than in the moderately deep (4—6 mm) initial pock—

etSG,27)

. The different effects of Fdis in the previous
study were due not only to the form of chlorhexidine
and its concentration, but also to the accessibility of
the antiseptics to the deepest part of the pocket be—
cause a syringe with a blunt needle was used to the
point of feeling resistance in the subgingival
irrigation, Therefore, more study on the modified Fdis
will be needed to determine the additional clinical ef—
fects with using these instruments in the deep pocket,

When comparing the change in probing depth and
attachment level according to tooth type, multi—rooted
teeth showed much more clinical improvement after
the two methods than single—rooted teeth as the ini—
tial probing depth was deeper in the multi—rooted
teeth, By comparing the effect of the two methods
according to the period, single—rooted teeth showed
little difference in pocket reduction and attachment
gain, Therefore, single—rooted teeth can be also
treated effectively by c¢SRP, Multi—rooted teeth
showed significantly larger attachment gain after
modified Fdis, This is thought to be due to the addi—
tional use of antiseptics to the area with limited ac—
cessibility in the sight and instrumentation resulting
in improved healing in the early period,

A comparison of the difference in pocket reduction
and attachment gain by the bucco—lingual and proximal
surface revealed the proximal surface to show more
improvement after the two methods than the buc—
co—lingual surface because the initial depth on the
proximal surface was deeper, A comparison of the
treatment effects of the two methods according to the

period, revealed no significance in pocket reduction be—
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tween the two methods, However, there was a sig—
nificant difference in attachment gain at 1 and 6
months in the bucco—lingual surface and at 1, 3 and 6
months in the proximal surface after Fdis, There was
significantly less gingival recession after Fdis compared
with c¢SRP, Bollen et al® reported 1,4 mm less gingival
recession after Fdis than after cSRP, Therefore, the
healing process of Fdis is more advantageous to gin—
gival recession and clinical attachment gain,

The reported effects of Fdis are not consistent, and
some parts of this study showed little improvement
compared with the conventional SRP, However, over—
all, Fdis was reported to show more improvement than
c¢SRP, The reason for this difference between Fdis and
¢SRP can be found in the procedural protocol, partic—
ularly in the aspect of the risks of cross con—

tamination%),

The risk of cross contamination is re—
lated to many factors, such as the protocol for apply—
ing chlorhexidine, area of application, concentration,
period of usage, treatment interval, oral hygiene, the
severity of periodontitis, the amounts of plaque before
treatment, and the care after treatment, In previous
studies, SRP was administered at two week intervals,
which increased the risk of cross—contamination, Kno
fler et al, administered SRP on 2 quadrants at 4
weeks interval, which increased the risk of cross
contaminationm, However, there were no significant
differences in the clinical effects between SRP and
Fdis, In this study, supragingival full-mouth scaling
was administered in advance, The subgingival treat—
ment was performed one week after scaling while
cSRP was carried out by quadrant at one—week
intervals, Fdis showed significant improvement com—
pared with cSRP, This difference may be due to the
time of the probing depth measurement, While the
baseline probing depth was measured before treatment
in this study, in some studies reporting significant
decrease in probing depth, the baseline probing depth
was measured after supragingival scaling in order to

reduce the measurement error from the calculus, As a
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result, the probing depth may be measured deeper at
the baseline, showing an exaggerated decrease in the
probing depth from Fdis,

Fdis has the advantages of reducing the treatment
time and cost in addition to its beneficial clinical and
microbiological effects, In this study, all patients were
divided into a control and experimental group accord-—
ing to their preferences, Most of them preferred Fdis,
In addition, Fdis has its advantage in medication,
Administering c¢SRP to a patient who is taking daily
anti—coagulants can double the non—surgical perio—
dontal treatment period compared with a healthy
patient, However, Fdis reduced the time for abstaining
from the anti—coagulant, which decreased the systemic
risk caused by the discontinuation of medication, Fdis
also has an advantage to systematically healthy pe—
riodontitis patients, In this study of Fdis, medication
was prescribed only once by instructing the patients
to take antibiotics and antiphlogistic agent for only 3
days while medication was prescribed on the com-—
pletion of each quadrant in c¢SRP, which increases the
time and cost of medication,

Some authors reported adverse effects of Fdis, such
as increased body temperature, herpes labialis, etc,
However, in this study, only one patient reported in-—
creased body temperature and three patients reported
herpes labialis with a prior medical history, These
side effects may result from the supragingival scaling,
which decreased the number of microbes in the sub—
gingival area before subgingival SRP and time of ex—
posure to mechanical stress, Another cause is believed
to be the antibiotics and anti—inflammatory agents
used for 3 days, There was a study reporting the re—
lief of the increased body temperature after Fdis when
azithromycin was administered systemically before the
treatment of severe periodontitis patientsZg)_ These
side effects can be minimized if efforts are made to
reduce the iatrogenic trauma, Overall, this study re—
vealed modified Fdis is more effective than cSRP 6

months after treatment for generalized moderate to
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severe chronic periodontitis,

Fdis is particularly effective when the risk of cross
contamination is high as a result of inadequate plaque
control and the massive deposition of plaque and cal—
culus in the untreated areas, It is also advantageous
when patients cannot visit clinics repeatedly for fi—
nancial reasons and schedule or when the patients are
taking anti—coagulants, which can prolonged the
treatment time if the conventional method is used or
have systemic diseases that retard the healing
procedure, The proper administration of modified Fdis
would ensure improved treatment results particularly
when the earlier healing is needed for patients sched—
uled to undergo radiation therapy.

This study compared the clinical effects of modified
Fdis after scaling using a chlorhexidine solution (0,1%)
with those of conventional SRP in the treatment of
moderate to severe generalized chronic periodontitis
after a 6 month follow—up, After Fdis for the treat—
ment of moderate to severe generalized chronic perio—
dontitis, there was a reduction of gingival inflammation,
plaque level, and probing depth, a smaller increase in
gingival recession, and attachment gain in the teeth
with an initial pocket depth of a moderate level (4~6
mm) and multi—roots, and larger attachment gain in
the proximal surface compared with the bucco—lingual
surface, Within the limitations of this study, modified
Fdis has more beneficial effects in the treatment of
moderate to severe generalized chronic periodontitis

after 6 months than conventional SRP,
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