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ORIGINAL ARTICLE

Effect of an ultrasonic toothbrush on periodontal status and
Porphyromonas gingivalis level in chronic periodontitis
patients

Siwaporn Jaimuan* Jammary Sema** Rungtiwa Srisuwantha**
Narongsak Laosrisin***

Abstract

An ultrasonic electric toothbrush is a new generation toothbrush operated by generating high
frequency of vibration energy, which theoretically produces acoustic microstreaming phenomenon and
cavitation in liquid medium. Both phenomena can remove dental plaque and kill microorganisms in
deep periodontal pockets.

Objective: To evaluate the clinical periodontal changes and microbiologic change (level of
Porphyromanas gingivalis) after using an ultrasonic toothbrush with one visit full-mouth SRP (scaling
and root planing) compared with manual toothbrush with one visit full-mouth SRP in chronic
periodontitis patients.

Materials and Methods: A randomized and a single-blinded, split mouth design was conducted
20 chronic periodontitis patients were divided into two groups. The test group used an ultrasonic
toothbrush and the control group used a manual toothbrush. Each participant ‘s periodontal pocket
depth (PD), clinical attachment level (CAL), bleeding on probing (BOP), plaque index (PI) and level
of Pg were assessed at baseline, immediately after individual technique brushing, one week after
using the assigned toothbrush at home and one month after using the assigned toothbrush and
treated by one visit full-mouth SRP with subgingival piezoelectric ultrasonic scaling.

Results: All participants completed 1months evaluation period clinical parameter were found
no significant differences between two groups at baseline. PD shows significantly decreased in test
group at one month as compared to control group. CAL and BOP in test group was significantly
improved at one week and one month as compared to control group. Pl in the test group was
significantly decreased compared to the control group in all evaluation period. No statistically
significant differences in level of Pg were observed between two groups.

Conclusion: An ultrasonic toothbrush with one visit full-mouth SRP was significantly superior
to manual toothbrush in term of PD reduction, CAL gain, BOP and PI reduction in periodontitis
patients. However, there was no significantly decreased level of Pg in periodontal pockets when
compared with manual toothbrush.

Key word: Ultrasonic toothbrush, Periodontal treatment, Porphyromonas gingivalis
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Table 1. Demographic characteristics of subjects and tooth sites in control and test groups.

Parameters

Number of patient enrolled
Gender (male/female)

Age (years; mean * SD)

Number of Teeth per subject (mean * SD)

Number of control sites

Number of test sites

20
4/16
4785+ 8.10
25+ 3.07
1,296
1,332
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Table 2. Clinical parameter of control and test groups at baseline.

Clinical parameters Control group Test group P-value
PD (mm) 3.48+1.42 3.48 £1.35 0.528
CAL (mm) 4.09 *1.76 3.79+1.78 0.054
BOP (%) 80.17 79.28 0.530
PI 3.95+1.14 396 +1.12 0.992

a f1 P-value TumiL‘ﬂ%‘ﬂULﬁﬂmmﬂ’mmjﬂ‘ﬁ'aﬁﬁ Mann-Whitney U test
b @ P-value TunsiSeuiiisusswitengwldaiif Chi-square test
PD = probing depth, CAL = clinical attachment level, BOP = bleeding on probing, Pl = plaque
index

wanIWaBUL AN ANNENIaYIaYENUSTUS (meed 3 g'ﬂﬁ 1) wuhdpwssufisusewing
nfumUANLAZNgNARDIRUTIpENFUdTBsndumaaBsAunIngumuANatheiifsddmeaifle
a1 1 1hau

A1 3 AedsuasaULENUUNIATEIUDEITEIANUSIUATNITININIAINT FDINGNATVANUASNEH
nnaadTable 3. Mean and standard deviation of probing depth (PD) at different time intervals of

control and test groups.

PD (mm) Baseline (BL) 1 week 1 month
control group (n = 1,296) 348 £1.42 3.47 £1.39 299 +1.24ab
test group (n = 1,332) 3.48 +1.35 3.35+1.202 2.87 +1.092.0
P-value (Mann-Whitney U test) 0.52 0.06 0.02

a uansiwiuseheiiladAmeaiamelunguannadusiu lealdaif Wilcoxon signed ranks test

3

b uanswiuegwiiipadynvadinelunguannat 1 duailagldadii Wilcoxon signed ranks test
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* uansvaenslidudAsEwiengunaaseiuNauAILANA P-value < 0.05
SUT 1 ANaResavany5iud [ugoi 1619 2anguAILANUASNGNNAREY
Fig 1. Mean and standard deviation of probing depth (PD)

at different time intervals of control and test groups.
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Table 4. Mean and standard deviation of probing depth of control and test groups for site with

different baseline pocket depth.

PD (mm) Baseline (BL) 1 week 1 month

1-3 mm
control group (n = 799) 2.61 £0.50 2.71 £0.62 2.46 +0.7738b
test group (n = 788) 2.59 £0.99 2.67 £1.402 2.40 +1.37ab
P-value (Mann-Whitney U test) 0.39 0.13 0.04

4-6 mm
control group (n = 444) 452 +0.71 4.32 +0.892 3.55+1.01ab
test group (n = 497) 4.49 £1.00 4,05+1.438 3.34 £137ab
P-value (Mann-Whitney U test) 0.89 0.00 0.002

> 6 mm
control group (n = 53) 7.94+£113 7.77 £1.392 6.36 +1.423,0
test group (n = 47) 7.72 £0.99 7.17 £1.402 561 +1.37ab
P-value (Mann-Whitney U test) 0.49 0.05 0.012

o

a uansiwiuseeiiiadAmeaiamelunguannadusiu laaldaii Wilcoxon signed ranks test

o o o

b uanFNAusteHlBEIALIM

admelunguanna 1 davilealdadi Wilcoxon signed ranks test
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Table 5. Mean and standard deviation of clinical attachment level (CAL) at different time intervals

of control and test groups.

CAL (mm) Baseline (BL) 1 week 1 month
control group (n = 1,296) 4,09 £1.76 411 %173 3.84 +1.692.b
test group (n = 1,332) 3.79+1.78 3.71 £1.752 3.46 +1.7730
P-value (Mann-Whitney U test) 0.05 0.000 0.000

o o

a unnsiwiustheiiladAgmeaifmelunguannnaGudulaaldaif Wilcoxon signed ranks test

=3

o o

b uansiuegviiteadymeaiinelunguanna 1 suanilasldadin wilcoxon signed ranks test
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3 test
2 |
1 |
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* upnana iy Ay seringunaaesiungualuaui P-value < 0.05

35U 2 Anadyseaudan1vadingTuasy5ius lur I 209nNaNAILANKAZNGNNAREY

Fig 2. Mean and standard deviation of clinical attachment level (CAL) at different time

intervals of control and test groups.
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Table 6. Bleeding on probing (BOP) at different time intervals of control and test groups.

BOP (%) Baseline (BL) 1 week 1 month
control group (n = 1,296) 80.17 72.992 60.802.0
test group (n = 1,332) 79.28 49,832 49.153,0
P-value (Chi-square test) 0.53 0.000 0.000

LI

a uansiviiuagviitashAgnesdinelundgunnnasudulasldadia McNemar Test

o o

b uansiuegwiitpadgnvadinelunguannat 1 dailasldadii McNemar Test
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\ 72.99
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50 =]
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== test

30
20
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O T T 1
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* uansiviusgheiiladAgmeaifssnitongulagldadif Chi-square test

Uil 3 nrsflidnneanzeviionlurviIn1sNg YONNENAILANKASNGNNAREY

Fig 3. Bleeding on probing (BOP) at different time intervals of control and test groups.
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Table 7. Mean and standard deviation of plaque index (Pl) at different time intervals of control

and test groups.

Pl Baseline (BL) Immediate (imm) 1 week 1 month
control group (n = 1,296) 3.95*1.14 3.47 £1.558 349 +1.042 325*1.042bcC
test group (n = 1,332) 3.96 +1.12 2.99 £1,072 294 %0992 259 +0.903b.C
P-value (Mann-Whitney U test)  0.995 0.00 0.00 0.00

Q

a unnsiwiustheiilsdAgmeaifmelunguannnaGudulaaldaif Wilcoxon signed ranks test

Q

0y
b uansiuagwiitpadgnvadinelunguanuaoudseiuiilagldadifi Wilcoxon signed ranks test
0y

¢ unnsiwiusteiiladdgmeaifmelunguannm 1 dUailaaldaii Wilcoxon signed ranks test

Pl 45

3.95

4 .\
a5 3.96
3.47 3.49
3 e 305
o5 2.99 .

2 59* control
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Fig 4. Mean of plaque index (Pl) at different time intervals of control and test groups.
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Table 8. Mean and standard deviation of level of Pg at different time intervals of control and test

groups.

é’ﬁmuvﬁva (log10) Baseline (BL) Immediate (imm) 1 week 1 month
control group (n = 40) 5,571+ 2.26 510X 2.65 535+ 252 524+ 216
test group (n = 40) 574t 214 443+ 2802 554 2435 459+ 2302C
P-value (independent t- test) 0.72 0.29 0.73 0.19

o o

a uansiviiuagviilsshagnesdimelungunnnarsudulasldatifi Repeated Measures ANOVA

=3

b uansheifusenefilshdmeatianalungumasannuyseiiiuiui lasldaif Repeated Measures ANOVA
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Fig 5. Mean of level of Pg at different time intervals of control and test groups.
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