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KEYWORDS: DENTAL PLAQUE REMOVAL, FIXED ORTHODONTIC PATIENTS, POWERED
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THAYIKA  SARUTTICHART: EFFECTIVENESS OF MOTIONLESS ULTRASONIC
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Ph.D., CO-ADVISOR: PINTUON CHANTARAWARATIT, Ph.D., 58 pp.

Objective: To compare the effectiveness of a motionless ultrasonic toothbrush to manual
toothbrush in reducing dental plaque, gingival inflammation and mutans streptococci in fixed

orthodontic patients.

Materials and methods:Twenty-five orthodontic patients were recruited to this crossover
study. The patients were randomized into 2 groups starting with a manual or motionless ultrasonic
toothbrush for 30 days. After a 30-day washout period, the patients switched to the other toothbrush
type for 30 days. Plaque index and gingival index were evaluated by a calibrated-blinded examiner
before and after each 30-day period of brushing. At these times, saliva samples were also collected

for the quantification of mutans streptococci.

Results : On the bracket side, the motionless ultrasonic toothbrush showed significantly
higher mean plague index bracket (PIB) score after 30-day usage than baseline (P=0.049), while the
manual toothbrush group showed no difference between before and after brushing period (P=0.10).
The changes in PIB score were significantly more favorable in the manual toothbursh group than in
the ultrasonic toothbrush group (P=0.04). In contrast, on the non-bracket side, the manual and
motionless ultrasonic toothbrushes exhibited no significant difference. There was no significant
difference in the changes of gingival index or the numbers of mutans streptococci between the 2

toothbrush groups.

Conclusion : Manual toothbrushes performed better than the motionless ultrasonic
toothbrush in plague removal on the bracket side in orthodontic patients. However, no difference was

observed in terms of gingival status and the numbers of mutans streptococci.

Field of Study:  Esthetic Restorative and Implant Student's Signature

Dentistry Advisor's Signature

Academic Year: 2015 Co-Advisor's Signature
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Chapter1

Background

Dental plaque is the primary factor causing both dental caries and periodontal

diseases that could lead to tooth loss.” Therefore, removal of dental plaque by effective

tooth brushing play an important role to prevent periodontal disease and dental caries.”’

Orthodontic patients have greater difficulties to get rid of plaque retention due to their

orthodontic bands, brackets and wires. Recent studies showed nearly 25 percent of the

patients undergoing orthodontic treatment developed one or more decalcifications

during the course of the treatment.” ® There was a change in pH, carbohydrate content

and microbial populations of streptococci and lactobacilli in plague sample of the

patients after placement of orthodontic appliance.7 These detrimental changes could be

the sources of oral pathology. Moreover, fixed orthodontic treatment can increase

gingival inflammation, bleeding, gingival enlargement and probing depth.® Because of

the difficulties in plagque removal, powered toothbrush maybe a helpful alternative to

manual toothbrush for orthodontic patients.



The effectiveness of manual and powered toothbrushes had been compared in

many studies.”™ At present, there is conflicting evidence whether an electric or manual

toothbrush is better, especially for orthodontic patients.'* '™ *® Interestingly, Costa MR in

2007 found that high frequency toothbrushes which were tested showed a significant

decrease in plaque index when compared with manual toothbrushes in orthodontic and

dental implant patients. This suggests that ultrasonic toothbrushes may be superior to

manual toothbrushes.

Manufacturers have been improving powered toothbrushes for decades. The

motionless ultrasonic toothbrush was recently launched in the market to overcome the

increase in the rate of tooth wear and tissue damage caused by motor-driven

toothbrushes.””" This novel motionless powered toothbrush uses an ultrasonic chip

embedded in the toothbrush head providing 96-million air-oscillation per minute. The

brushes transmit ultrasonic impulses with the specially-formulated Nano Bubble

toothpaste onto the teeth and gum to remove dental plaque and stain without any

movement of the bristles. Since the launch of the motionless toothbrushes, there has not



been any clinical study on their effectiveness to date. Thus, this study aimed to

investigate the effectiveness of the novel motionless powered toothbrushes in plaque

removal in fixed orthodontic patients.

Review of literatures

Plaque removal in orthodontic patients

Many studies have evaluated the effectiveness of most common brushing

techniques. The scrub technique seems to be a popular method of brushing, but the

patients are affected with gingival recession and/or tooth wear. The bass technique is

one of the most frequently recommended in orthodontic patients due to its emphasis on

the gingival third of the tooth surfaces as well as the gingival crevices. Orthodontic

patients often have problems cleaning the tooth surfaces effectively around the

brackets. It is easy to envision that flossing often becomes more difficult and time

consuming when fixed orthodontic brackets are present, likely resulting in a less-than-

daily usage pattern. Previous studies in orthodontic patients observed improved

periodontal health with the use of electric toothbrushes. 20,21



Powered toothbrushes

For manual brushing, the correct angulation of brush head, bristle size and

material, brush design, brush head diameter, and especially patients’ skills are

important factors contributing to the effectiveness of manual tooth brushing. Because of

the frequent failure to achieve the optimum of these parameters, powered toothbrushes

have been developed since the 1960s. A variety of innovative powered toothbrushes

have been studied on their effectiveness on bacterial plaque removal for many decades.

? In 2010, Deacon SA. and co-workers *° published a systematic review of different

types of powered toothbrushes for plaque control and gingival health. The result showed

that brushes with a rotation oscillation action is significantly better on reducing plague

and gingivitis than those with a side-to-side action. However, the difference was small

and its clinical importance was unclear. Moreover, because only a few trials on other

types of powered brushes, evidence is still lacking to make a conclusion from the

comparisons across several types of powered toothbrushes. Recently, The systematic

review by Yaacob and co-workers'® in 2014 studied on 7 different modes of action in the



power toothbrushes which were (1) side to side action (2) counter oscillation (3) rotation

oscillation (4) circular (5) ultrasonic (6) ionic (7) unknown. Among various types of

powered toothbrushes, this systematic review'® demonstrated that rotation-oscillation,

ionic, and ultrasonic brushes performed better than manual toothbrushes in plague

reduction, with the most evidence existed for the rotation-oscillation brushes. However,

not a large number of trials were performed in orthodontic patients; these studies also

10, 14, 24-27

tested different types of powered toothbrushes, and observed conflicting results.

The ultrasonic toothbrush provides ultrasonic waves that transmit through the

tooth contacts and subgingival areas. In vitro studies indicated that the dynamic fluid

activity generated by sonic toothbrushes is capable of removing bacteria adhering to

saliva-coated hydroxyapatite and removing or fragmenting fimbriae from the cell wall of

Actinomyces viscosus. Ultrasonic brushes were also shown to be able to remove

significantly greater in vitro Streptococcus mutans biofilm from the surface of

hydroxyapatite discs even without bristle contacts, as compared to a rotation-oscillation

toothbrush.”® Costa and others in 2007" demonstrated that plaque scores were lowered



on buccal surfaces of teeth with orthodontic brackets in the group using ultrasonic

toothbrush. In addition, Streptococcus mutans (S.mutans) counts were markedly

decreased in the electric and ultrasonic groups, which should be related to a reduced

risk of oral disease. On the other hand, the study in 2014 failed to show significant

difference in plaque composition after the use of an ultrasonic toothbrush compared

with a manual toothbrush in fixed orthodontic patients.

More recently, the motionless ultrasonic toothbrush (Emmi-dent®) was

developed and introduced a new-way of motionless brushing without friction. Emmi-dent

is an electric toothbrush with an integrated ultrasonic piezo chip in the brush head which

can produce up to 96 million ultrasonic wave (air abrasion) per minute. The company

claims that this toothbrush can destroy the bacteria and penetrate up to 12-mm. deep

into the gums by generating ultrasonic waves and billions of microscopic nano-bubles

(1,000 times smaller than the bacteria) which are created from toothpaste.



Nano bubble toothpaste

It is known that ultrasonic wave requires a suitable transmission medium

depending on the ultrasonic frequency and ultrasonic output. For the motionless

ultrasonic toothbrush, a special type of toothpaste (Emmi-dent” nano bubble toothpaste)

is used as a medium for dental micro-cleaning by forming millions of micro-bubbles that

cannot be formed in conventional toothpastes. This special toothpaste contains a

relatively high percentage of abrasive substances. However the relative dentin abrasivity

(RDA) value of this toothpaste is nil, comparing with conventional toothpaste that RDA

value lies at 70 — 130.%

Oral microorganisms in orthodontic patients

Mutans streptococci were discovered to be a significant pathogen for human

dental caries by Clarke™ in 1924. Currently, the level of mutans streptococci is

considered one of the major factors used in dental caries risk assessment.”’ Perinetti G

and others in 2004% showed a statistically significant increase in suspected periodontal

pathogens, for example spirochetes, motile rods and other gram-negative organisms on
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orthodontically-treated teeth. Moreover, Rosenbloom R. G. in1991% found that the

numbers of mutans streptococci were significantly elevated during orthodontic

treatments. With regards to the mechanisms of high frequency movement toothbrush,

Robrish and colleagues reported that S. mutans was 600 times more resistant to sonic

energy than Fusobacterium nucleatum™. Likewise, Olsen have reported that Gram-

" . " . . . 35
positive bacteria are less sensitive to acoustic energy than Gram-negative bacteria.

Recently, Costa and colleagues found that the counts of mutans streptococci observed

with ultrasonic and electric brushes both decreased significantly after 1 month

comparing to manual tooth brushing in patients with fixed orthodontic appliances that

might be more difficult to clean with manual toothbrush. "

A motionless ultrasonic toothbrush (Emmi-dent®) has been introduced with

objectives to overcome tooth wear and tissue damage caused by manual and motor-

driven toothbrushes, and to reduce dental plaque in difficult-to-clean areas. However,

no clinical evidence exists on its effectiveness, especially in orthodontics patients.

Therefore, this study was conducted to compare the effectiveness on plaque removal,
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reduction in gingival inflammation and numbers of mutans streptococci of the motionless

ultrasonic toothbrushes in comparison to manual toothbrushes in patients with fixed

orthodontic appliances.

Research question

Is the motionless ultrasonic tooth brushing more effective on dental plaque

removal, reduction of gingival inflammation and number of mutans streptococci than

manual tooth brushing in fixed orthodontic patients?

Research objective

To compare the effectiveness on plaque removal, reduction in gingival

inflammation and numbers of mutans streptococci after using motionless ultrasonic

toothbrush and manual toothbrush in patients with fixed orthodontic appliances.

Hypothesis

Null hypothesis: There was no difference in plaque index scores, gingival index scores

and number of mutans streptococci after using motionless ultrasonic and manual

toothbrush.
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Alternative hypothesis: There was a difference in plaque index score gingival index

score and number of mutans streptococci after using motionless ultrasonic and manual

toothbrush.

Conceptual framework

Increase

awareness

Effective tooth
brushing in fixed

orthodontic

patients Motion

Reduce

Mutans,S.

Bass
technique

Reduce plaque

accumulation

movement

Metion.x

Reduce gingivitis

ultrasonic

Motionless

ultrasonic

Figure 1 The conceptual framework shows different devices, using to improve oral

hygiene
Keywords
Dental plague removal,

fixed orthodontic patients, gingival inflammation,

powered toothbrush, motionless ultrasonic toothbrush, mutans streptococci
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Chapter2

Research design

The experimental study was carried out as a randomized controlled trial, two

examiner-blind, two-treatment crossover study.

Research methodology

The participants who were eligible for the study was informed about the

objectives and study procedures and gave consent prior to the start of the study. Filling

(if needed), scaling and polishing were done for all participants who enrolled in this

study. After that, baseline data was collected including microbiological evaluation,

gingival index and plague index. The subjects were randomized into 2 groups.

Group A: Manual/Ultrasonic

Group B: Ultrasonic/Manual

Group A obtained an instruction for the Bass technique using orthodontic

toothbrush (Systema®) for 5 minutes from one dentist. Group B obtained an instruction

for the motionless ultrasonic toothbrush (Emmi-dent®). Both groups were assigned to
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use each technique for 30 days, during the experimental period the participants were

not allowed to use other oral hygiene aids or mouth rinse. The brushing period was

followed by the washout interval of 30 days, during which they returned to their regular

toothbrushes. After that, the participants were switched to the other device for 30 days.

They were evaluated at the beginning and at the end of the 30 day-period of each

intervention. All participants were regularly monitored if they used the toothbrush

correctly by phone call once a week.
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Diagram of study design

25 subjects

Group A (1-12) Block r'anffom.'zar‘ron Group B (n=13)
Manual toothbrush s Motionless ultrasonic toothbrush\‘
1 Toothbrush : Orthodontic toothbrush : 1 Toothbrush : Emmi-dent
(SystemaOD) ! 2. Dentifrice : Emmi-dent nano bubble

2. Dentifrice : Systema | toothpaste
3.Technique : Bass Technique i 3. Technique : manufacturer instruction
4. Duration : 2 minutes ‘L 4. Duration : 2 minutes

*, ’
~ e

Washout periodfor 30 days

Manual toothbrush

1 Toothbrush : Orthodontic toothbrush
(SystemaOD)

2. Dentifrice : Systema

3.Technique : Bass Technique

4. Duration  : 2 minutes

e

" Motionless ultrasonic toothbrush-\

' 1 Toothbrush : Emmi-dent [
i 2. Dentifrice : Emmi-dentnano bubble
; toothpaste

; 3.Technique : manufacturer instruction

i 4. Duration : 2 minutes

\.
<

-

Figure 2 Study design flow chart

Ethical considerations

The study protocol was approved by the ethics committee at Faculty of

Dentistry, Chulalongkorn University (approval no.031/2015, study code: HREC-

DCU2015-001), and registered at the Thai Clinical Trials Registry (TCTR;

TCTR20151123003).
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Population and Sample

Patients who were undergoing fixed orthodontic treatment in orthodontic

department,

Chulalongkorn University were contacted and asked to participate in this study.

To be eligible for this study, participants had to be within the following criteria

Inclusion criteria

1. Have been fully bonded with the fixed orthodontic appliances for more than 1

month

2. Without systemic diseases known to affect oral tissues.

3. No periodontal therapy for past 3 months.

4.  Have not taken any antibiotics or antiseptic mouthwashes since last one month

prior to study.

5. Have at least 20 teeth

Exclusion criteria

1. Using chemical supplemental plague control methods.
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2. Have five or more carious teeth requiring immediate treatment.

3. Smoke

4. Have Parkinson’s disease

5. Taking drugs that could affect state of gingival tissues including corticosteroids

and nonsteroidal anti-inflammatory drugs.

6. Taking psychiatric drugs.

Sample size

The sample size estimate was based on the primary hypothesis: There are no

different in plaque index score and gingival index score between motionless ultrasonic

toothbrush and manual toothbrush group in fixed orthodontic patients. The sample size

was calculated with two-tail test (Fig3) using plaque reduction data of a previous study

on ultrasonic toothbrush™ with an alpha of 0.05 and 0.8 power of test for a two-sided

test.
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Figure 3 Sample size formula

Allocation Technique

Block-of-4 randomization was used to allocate the 25 participants into two

groups.

Group A - used bass manual brushing for a period of 30 days, followed by an interval of

30 days period of regular tooth brushing practice prior to the study. After that, they used

motionless ultrasonic brushing for 30 days.

Group B - used motionless ultrasonic brushing for 30 days, followed by an interval of 30

days period of regular tooth brushing practice prior to the study. After that, they used

Bass manual brushing for 30 days

There were 6 possible ways to equally assign participants to a block.



1=AABB, 2 = ABBA, 3 = BABA, 4 = ABAB, 5 = BBAA and 6 = BAAB

1119257872051 146582005404
GO000EB0004565706306807038078
270089533406 2067764715000738
3062274581197 0687665323312
8117166900268 8378324547112
6210567557007 886282467750

1625176808885810220478182
072010161700940008328063061
2057293436242245627437521
1078062724003572036562020
TOBETS49537896157507387713
EG1004 2788455571 467070540
TTE44000086920446168520453
4238701407 8652006085680 23
61768121

Table 1 Group allocation of 25 subjects

Figure 4 Table of computer-generated random numbers

19

Subject Group Subject Group Subject Group

1 B 9 A 17 B
2 A 10 A 18 A
3 A 11 B 19 A
4 B 12 B 20 B
5 A 13 B 21 B
6 B 14 B 22 B
7 B 15 A 23 A
8 A 16 A 24 A

25 B
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A list of random numbers was randomly selected from a table or random

numbers (figure 3), and any numbers other than 1 to 6 were skipped. For example, if the

underlined numbers in figure 2 were selected, the result listis 6 2 1 56 5 5. Random

allocation in blocks (Subjects: 25, Block size: 4, Group: 2(A,B)

Intervention

Interventions of this study are bass manual technique and motionless ultrasonic

toothbrush.

Table 2 The toothbrush types use in this study

Toothbrush type Mode of action Product name

Orthodontic toothbrush;
Manual toothbrush Bass technique
Systema OD (Japan)

Motionless ultrasonic Brush head vibrates at 96 million
Emmi-Dent® (Germany)
tooth brush air oscillation per minute

Examiner calibration

Two trained examiners were calibrated for the evaluation of plagque index

bracket and gingival indices by examining both indices on 3 patients with fixed
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orthodontic appliances. Kappa statistic was used to evaluate the intra-examiner and

inter-examiner reliability. For the gingival index score: the Kappa of 0.854 and 0.788

were obtained from both examiners and the Kappa of 0.774 was obtained from inter-

examination agreement. Similar to the plaque index bracket score: the Kappa of 0.888

and 0.833 were obtained for both examiners and a Kappa of 0.886 was obtained from

inter-examination agreement.

Outcome measurement

- Plaque index bracket™ (PIB)

l
M[H]D
G

Figure 5 Schematic diagram of the tooth surface areas used for

Buccal side of each tooth was divided into 4 zones according to the position of

the brackets: Mesial(M), Distal(D), Gingival(G) and Incisal(l) followed the Loe and

. . 37
Silness plaque index score.
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Table 3 Plaque index score

Score  Criteria

0 No plague.

1 island of plaque
2 continuous line lesser or equal to 1 mm. long
3 continuous line greater than 1 mm. long

The plaque index bracket scores of one tooth from 6 sextants: upper right (first

molar), upper center (central incisor), upper left (first molar), lower right (first molar),

lower center (central incisor) and lower left (first molar), were recorded. In cases that the

first molar was banded or missing, the second premolar was chosen to represent the

sextant. On the non-bracket side, Silness and Loe plaque index was used.”’

- Gingival Index (GlI)

The gingival inflammatory condition of each tooth was evaluated by using the

Loe and Silness Gingival Index.”’
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Table 4 Gingival index score

Score Criteria

0 Absence of inflammation.

1 Mild inflammation- slight change in color and little change in
2 Moderate inflammation- moderate glazing, redness , edema
3 Severe inflammation - marked redness and hypertrophy.

- Microbiological evaluation

Samples of 5 mL stimulated saliva was collected from the patients in the

morning before brushing at the beginning and the end of each 30-day brushing period.

The salivary samples were cultured on Mitis salivarius-bacitracin agar (MSB). The

number of mutans streptococcal colonies were counted after incubation on agar

medium for 48 hours under 5% Carbon Dioxide.

Data collection and analysis

Data was collected and analyzed using statistical software (SPSS 16.0, SPSS,

Chicago, IL, USA). For difference in the plague index scores, Wilcoxon Signed Rank test

was used, whereas for the gingival index and number of mutans streptococci, paired t-



24

tests was used to test the difference after using both toothbrushes. The 95% confidence

intervals were calculated for the mean difference between before and after used manual

and ultrasonic toothbrush in all indices.

Expected benefit of this study

The result of a randomized controlled trial with a crossover design that

investigated if the new motionless ultrasonic toothbrush would be beneficial for

recommendations regarding dental plague control and gingival condition of patients

with fixed orthodontic appliances.

Limitation

The result of this study can be applied only in fixed orthodontic patients.
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Chapter3

RESULT

A total of 25 subjects (8 males and 17 females) with age ranged from 13 to 43

years (mean 23.3+SD 6.5) were enrolled in this study. All participants completed both

legs of the study. During the experiment one male (from group B) had an allergic

reaction (mild burning sensation on his lower lip and chin with redness on his chin) to

the nano bubble toothpaste after using the ultrasonic toothbrush after the first couple of

days. After that, he changed to regular toothpaste with the motionless ultrasonic

toothbrush instead the 30-day period was over. In addition, one male participant (group

B) missed his first follow-up appointment and continued to use the motionless ultrasonic

toothbrush for a total of 2 months. Nevertheless, we included their data in our analysis

according to the intention-to-treat concept.38

Plague index score

The presence of visible plaque was examined before (pre) and after (post) each

experimental period. The mean Pl scores (pre_Pl and post_Pl) of both the bracket and
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non-bracket sides were shown in Table 5. The plaque index bracket scores after the

period of ultrasonic toothbrush use were significantly higher than baseline (P=0.049),

while there was no significant difference in the manual toothbrush group (P=0.104). The

changes in PIB scores (Post-Pre) were significantly better in the manual toothbrush

group than the ultrasonic toothbrush group (P=0.042). Furthermore, when various

positions on the tooth were analyzed separately, a significant increase in the PIB scores

after ultrasonic toothbrush use and a significant difference in the changes of PIB scores

between the 2 toothbrush groups were observed for all sites (Table 6). In contrast, on

the non-bracket side, both manual and ultrasonic toothbrush groups show no significant

difference in plaque index scores between before and after intervention and no

difference between groups (Table 5). An example of visible plaque detection in a

patient before and after periods of manual and motionless ultrasonic toothbrush use was

shown in figure 5



27

Table 5 Mean(SD) Plaque Index Score (Pl) of Bracket and Non-bracket Sides Before

and After Each Brushing Period and Their Differences.

P P

Side Intervention N  Pre PI°  Post PI° Post-Pre*
value® value®

Manual 25 1.47(0.55) 1.36(0.44) 0.10 -0.11(0.30)
Bracket 0.04*

Ultrasonic 25 1.46(0.48) 1.58(0.61) 0.049* 0.12(0.33)

Non- Manual 25 1.99(0.59) 2.03(0.54) 0.43 0.05(0.73)
0.96

bracket Ultrasonic 25 1.99(0.49) 2.06(0.37) 0.77 0.07(0.42)

®Pre_PIl= mean P! before each brushing period

bPost_Plz mean P| after each brushing period

‘Wilcoxon Signed Rank test

“Post-Pre= mean difference between Pl after and before each brushing period

‘Statistically significant difference (P<0.05)
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Table 6 Mean(SD) Plaque Index Score (Pl) of Various Positions on the Tooth Surface on

the Bracket Side Before and After Each Brushing Period and Their Differences.

. . Post- P
Site Intervention N Pre_PI*® Post_PI°
value®  Pred value®
Manual 25 228(039)  2.18(0.43) 0.196  -0.09 (0.40)
Proximal® 0.002*
Ultrasonic 25 219(0.35)  253(0.31)  <0.001*  0.35(0.35)
- Manual 25  206(049)  1.94(051) 0090  -0.12 (0.5)
i) -
g  Gingival 0.006*
@ .
Ultrasonic 25 194(052)  227(040)  0.004*  0.32(0.49)
Manual 25 1.00(051)  0.76 (0.50) 0181  -0.23 (0.57)
Incisal 0.009%
Ultrasonic 25  091(043)  1.25(049)  0005*  0.33(0.50)

®Pre_PI= mean PI before each brushing period

°Post_PI= mean PI after each brushing period

‘Wilcoxon Signed Rank test

“Post-Pre= mean difference between Pl after and before each brushing period

°Proximal is the average of mesial and distal plaque index score

“Statistically significant difference (P<0.05)
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Figure 6 An example of visible plaque detection in a patient before and after periods of

manual and motionless ultrasonic toothbrush use.

Gingival index score

No difference was seen in the comparisons of gingival index (Gl) scores before

and after each intervention or the changes in Gl scores between the 2 toothbrush

groups (Table 7).
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Table 7 Mean (SD) Gingival Index Score (Gl) of Bracket and Non-bracket Sides Before

and After Each Brushing Period and Their Differences.

Side Interventon N  Pre GI° Post GI° Pvalue® Post-Pre’ P value®

Manual 25 1.04(0.16) 1.08(0.14) 0.228 0.04(0.19)
Bracket 0.24
Ultrasonic 25 1.12(0.23) 1.09(0.16) 0.586 -0.02(0.26)

Non- Manual 25 1.08(0.18) 1.13(0.12)  0.116 0.05(0.18)
0.24

bracket  Ultrasonic 25 1.14(0.19) 1.12(0.13)  0.647  -0.02(0.24)

®Pre_GIl= mean Gl before each brushing period
bPost_Glz mean Gl after each brushing period
‘Paired t-tests

“Post-Pre= mean difference between Gl after and before each brushing period

Microbiological evaluation

After 48 hours of incubation, there were 9 out of 25 subjects whose mutans

streptococci colonies could not be counted at least once from four collection times.

According to intention to treat Conoept38, a single imputation strategy was applied by

using data from a previous or later timepoint of the patients in place of any missing

datapoint. However, there was one patient whose saliva samples showed no mutans

streptococci in all four collections, hence, the whole set of data was missing from our

analysis. Thus, the results for log10 of CFU/mL of mutans streptococci before and after
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using the manual and ultrasonic toothbrush were recorded from 24 subjects and the

result showed no significant difference in number of mutans streptococci between

before and after both intervention. (Table 8)

Table 8 Numbers of Mutans Streptococci Before and After Each Brushing Period

Pre_MS? Post_MS°
(x10° CFU/mL) (x10° CFU/mL)
Intervention N P-
Mean Geometric Mean Geometric value®
(95% Mean (95% (95% Mean (95%
confidence confidence confidence confidence
4.6 0.7 2.2 0.8
Manual 24 0.590
(1.5, 8.5) (0.3, 1.6) (1.0, 3.9) (0.4, 1.5)
2.8 0.3 2.6 0.4
Ultrasonic 24 0.828
(0.9,5.1) (0.1, 0.9) (0.8, 5.3) (0.1, 1.0)
P-value® 0.241 0.059

*Pre_MS = x10° CFU/mL of MS before each brushing period
°Post_MS = x10° CFU/mL of MS after each brushing period
“Paired t-test (using logCFU/mL data)

logCFU/mL= Base 10 logarithmic of colony forming units per millilitre
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Chapter4

DISCUSSION

This randomized controlled study used a crossover design with a 30-day

washout period to test the effectiveness of a recently launched motionless ultrasonic

toothbrush in fixed orthodontic patients. In the crossover design, the effects of the two

types of toothbrushes can be measured in the same persons. Thus, it offers many

advantages, including decrease number of subjects and within-subject confounding

factors (e.g. age, gender, and hand skills). However, there are concerns regarding the

use of crossover design. To minimize the carryover effect, we allowed for a 30-day

16, 23

washout period when the patients went back to using their normal toothbrushes.

Furthermore, to reduce the period effect on the sequence of experimental interventions,

we only recruited patients who had had fixed orthodontic appliances for more than 1

month. This was to allow time for the patients to become familiar with brushing with

brackets and wires on their teeth, so that the outcomes in patients with different

experimental sequences would not be affected by the time-dependent acquisition of
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brushing skills. The randomized design was used to minimize the sequence effect. The

interventions were performed at home to mimic normal conditions. Thus, to maximize

compliance, participants received weekly monitoring phone calls. All participants were

instructed to charge the battery of the powered toothbrush every night to prevent battery

run out during the experiment.

Our results suggested that on the bracket side, the motionless ultrasonic

toothbrush group had increased plaque accumulation compared to the manual

toothbrush group (Table 5). The mean PIB scores of all sites (proximal, incisal, and

gingival areas) were increased significantly after using the motionless ultrasonic

toothbrush, whereas no significant difference was detected in the manual group (Table

6). Between-group comparisons also showed significant differences at all sites. This

The manufacturer claims that the motionless ultrasonic toothbrush with an ultrasonic

chip embedded in the toothbrush head could provide 96-million air oscillation/minute

that could remove dental plague without any bristle movement. However, according to

our results, this may not be enough to reduce plague accumulation in the difficult-to-
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clean areas, such as around orthodontic brackets, although the motionless ultrasonic

toothbrush group performed similarly to the manual toothbrush on the non-bracket side.

This result is supported by a previous study indicating that placing an ultrasonic

toothbrush 3 mm from tooth surfaces was not effective for plaque removal in vivo'®, even

though it has been shown to be effective in vitro.”

Theoretically, the ultrasonic waves could remove adhered bacteria and may

induce cell surface alterations that affect plaque attachment.” While a number of

studies showed that ultrasonic toothbrushes could reduce more dental plaque and/or

. 10, 40, 41 . e .
mutans streptococci than manual brushes , o significant difference was observed

. 42,43
in other reports.

Costa and co-workers found no significant difference in the
prevalence and level of several oral bacterial species after usage of ultrasonic
toothbrushes.' Although an earlier study reported a significant reduction in the number
of mutans streptococci in the ultrasonic groupm, the differences in the bacterial counts

(CFU/mL) presented were minor for microbiological data. Since the high risk for caries is

associated with greater than 10° CFU/mL of salivary mutans streptococci and low risk
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with less than 10* CFU/mL®", large changes in mutans streptococci number (in the level

of orders of magnitude) would be necessary to affect caries risk. When we analyzed the

microbiological data categorically according to caries risk, our result showed no

statically significant difference in caries risk before and after the use of both toothbrush

types (Appendix A.5, Wilcoxon signed rank test; Manual group p value= 0.132,

Ultrasonic group p value = 0.157). Furthermore, none of the subjects changed from

high risk to low risk for dental caries and vice versa. The change in the proportion of

high caries risk patients following both interventions was not statically significant

(Appendix A.6, McNemar test; Manual group p value= 0.344, Ultrasonic group p value

= 0.508). Furthermore, because of the highly skewed nature of microbial count data, we

performed logarithmic transformation of CFU/ml so that the data have normal distribution

for statistical analysis.44 The data reported here by geometric means and 95%

confidence intervals (Table 8) is more suitable to represent the distribution of the

bacterial counts.
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In our study, we could not observe significant reduction in the PIB and Pl scores

before and after the brushing periods. This could be due to the Hawthorne effect that

may have started from the time when the patients were given oral prophylaxis and oral

care instruction 1 month prior to the experimental period. This may also, at least partly,

explain why we observed no difference in the gingival conditions. Furthermore, although

the increase in visible plague on the bracket side was observed in the motionless

ultrasonic toothbrush group, the gingival index score showed no significant difference.

Previous studies indicated that gingivitis usually develops after 15-21 days of complete

withdrawal of oral hygiene care® and a change of 0.2 plague index unit predicts a

statistically significant difference of 0.1 unit in the gingival index score.” The level of

increase in plague accumulation in the ultrasonic group in our study may not be enough

to significantly affect the gingival index scores. Another possible reason is that our

participants were given oral hygiene instructions before the start of orthodontic

treatments and again before the start of each study period. A recent trial in orthodontic

patients also suggested that a repeated oral hygiene motivation program leads to



successful plague control regardless of the types of toothbrushes used.” In addition,

since our sample size was calculated based on the primary outcome (plaque index

score), so there is a possibility that the sample size may not adequate to observe the

difference in secondary outcomes (gingival index score and level of mutans

streptococci).

Previous studies of powered toothbrushes in orthodontic patients yielded

different results, so it is not yet conclusive if they would perform better than manual

toothbrushes.” The majority of studies tested the effectiveness of rotation-oscillation

toothbrushes.”**" Our study added to the evidence that the new motionless ultrasonic

toothbrush was not as effective as manual toothbrushes in reducing dental plague on

the bracket side. Nevertheless, it showed a comparable result to manual toothbrushes

on the non-bracket side. This result implies that the motionless ultrasonic toothbrush

may be more suitable for non-orthodontic patients. It may be beneficial for patients

lacking manual dexterity, but this issue needs further investigation.

37
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CONCLUSION

In this study, manual toothbrushes performed better than motionless ultrasonic

toothbrushes in dental plaque removal on the bracket side, but there was no difference

between the 2 groups on the non-bracket side, in fixed orthodontic patients. No

difference was observed with regards to gingival condition and number of mutans

streptococci.
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A.1 The individual mean Gingival Index Score (Gl) of Bracket and Non-bracket Sides

Before and After Each Brushing Period.

Patient No.

Al
A2
A3
A4
A5
A6
A7
A8
A9
Al10
All
Al12
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13

Manual

Pre Post

1.67
1.17
1.58
1.83
2.58
1.96
1.75
2.08
1.63
2.63
2.33
2.21
2.21
1.83
1.88
1.38
2.33
1.50
1.79
1.79
1.79
2.04
2.21
1.92
1.71

Bracket
Ultrasonic
Pre Post
1.17 1.46 1.75
1.13 1.13 1.46
1.29 2.13 2.29
1.25 1.58 1.92
242 2.46 2.63
1.88 1.96 2.75
1.38 1.71 2.17
2.04 1.92 2.13
1.83 1.92 2.21
2.08 2.00 2.54
1.33 1.63 2.00
221 2.13 1.88
2.33 2.04 2.38
221 1.75 1.96
1.92 1.58 1.92
1.33 1.79 2.42
1.96 1.38 2.46
1.96 1.83 1.92
1.21 1.38 2.38
2.29 2.13 2.29
1.71 1.75 1.96
2.08 1.71 2.13
1.83 1.88 2.04
1.75 2.33 2.33
1.71 1.79 1.88

Manual

Pre Post

1.50
2.50
2.17
2.17
1.00
2.83
1.50
2.50
2.50
2.67
2.50
2.33
2.00
1.83
2.50
1.17
2.67
1.67
0.67
2.17
1.33
2.33
1.50
2.33
1.33

1.17
1.33
1.00
2.67
2.83
2.17
2.00
2.50
2.83
2.67
1.33
2.33
2.17
2.17
1.83
1.33
1.67
2.50
1.50
2.17
1.83
2.00
2.33
2.83
1.83

non-Bracket

Ultrasonic
Pre Post
1.17 1.50
2.17 1.83
1.67 2.17
2.50 2.50
1.83 2.00
2.67 2.33
1.83 2.00
2.00 2.00
1.67 2.33
2.33 2.67
1.33 1.83
1.67 1.50
2.50 2.00
2.67 2.33
2.17 2.33
1.50 2.00
2.33 2.83
2.67 2.17
1.50 2.17
1.67 2.33
1.17 1.33
2.33 2.00
1.50 1.67
2.67 2.33
2.33 1.50



A.2 The individual mean Plaque Index Score (PI) of Various Positions on the Tooth

Surface on the Bracket Side Before and After Each Brushing Period.

Patie
nt
No.

Al
A2
A3
A4
A5
A6
A7
A8
A9
Al10
All
Al12
Bl
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13

Proximal

Manual

Pre
2.00
1.25
1.92
2.08
3.00
2.17
1.83
2.58
2.17
2.75
2.75
2.50
2.67
2.58
2.17
2.17
2.58
1.83
2.25
2.33
2.08
2.50
2.83
2.33
1.83

Post
1.58
1.83
1.58
1.75
2.58
2.33
1.42
2.50
2.58
2.58
2.00
2.50
2.50
2.42
2.17
1.75
2.42
2.58
1.58
3.00
2.00
2.83
2.42
1.83
2.00

Ultrasonic

Pre
1.67
1.33
2.25
2.25
2.75
2.17
2.17
2.42
2.42
2.25
1.92
2.75
2.17
2.17
1.75
2.33
2.17
2.42
1.75
2.83
2.00
2.08
2.08
2.67
2.08

Post
2.00
1.83
2.42
2.33
2.83
2.92
2.58
2.42
2.75
2.75
2.25
2.25
2.92
2.33
2.42
2.83
3.00
2.17
2.67
2.83
2.75
2.67
2.67
2.67
2.17

Incisal

Manual

Pre
1.50
1.00
0.33
1.17
1.83
1.00
0.67
0.83
0.67
2.50
1.50
1.33
1.17
0.83
1.00
0.17
1.50
0.50
0.33
0.67
0.83
1.33
0.67
1.00
0.83

Post
0.33
0.17
0.17
0.00
2.17
0.67
0.50
1.00
0.83
1.00
0.00
1.33
1.50
1.17
1.00
0.50
1.00
0.67
0.17
1.00
0.83
1.00
0.50
1.17
0.50

Ultrasonic

Pre
1.33
0.67
1.33
0.00
1.67
0.67
0.50
0.33
1.33
1.17
1.00
0.83
1.50
1.17
1.00
1.00
0.33
0.50
0.67
1.00
0.83
0.67
0.83
1.83
0.83

Post
1.67
0.83
1.67
0.83
2.17
2.17
0.83
1.00
1.33
2.17
1.33
1.17
1.67
1.00
0.50
1.50
1.33
1.17
1.67
1.17
0.33
0.83
1.00
1.33
0.67

Gingival

Manual

Pre
1.17
1.17
2.17
2.00
2.50
2.50
2.67
2.33
1.50
2.50
2.33
2.50
2.33
1.33
2.17
1.00
2.67
1.83
2.33
1.83
2.17
1.83
2.50
2.00
2.33

Post
1.17
0.67
1.83
1.50
2.33
2.17
2.17
2.17
1.33
2.17
1.33
2.50
2.83
2.83
2.33
1.33
2.00
2.00
1.50
2.17
2.00
1.67
2.00
2.17
2.33

45

Ultrasonic

Pre
1.17
1.17
2.67
1.83
2.67
2.83
2.00
2.50
1.50
2.33
1.67
2.17
2.33
1.50
1.83
1.50
0.83
2.00
1.33
1.83
2.17
2.00
2.50
2.17
2.17

Post
1.33
1.33
2.67
2.17
2.67
3.00
2.67
2.67
2.00
2.50
2.17
1.83
2.00
2.17
2.33
2.50
2.50
2.17
2.50
2.33
2.00
2.33
1.83
2.67
2.50
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A.3 The individual Plaque Index Score (Pl) of Bracket and Non-bracket Sides Before and

After Each Brushing Period.

Patient No.

Al
A2
A3
A4
A5
A6
A7
A8
A9
Al10
All
Al12
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13

Bracket
Manual Ultrasonic
Pre Post Pre Post
1.67 1.17 1.46 1.75
1.17 1.13 1.13 1.46
1.58 1.29 2.13 2.29
1.83 1.25 1.58 1.92
2.58 2.42 2.46 2.63
1.96 1.88 1.96 2.75
1.75 1.38 1.71 2.17
2.08 2.04 1.92 2.13
1.63 1.83 1.92 221
2.63 2.08 2.00 2.54
2.33 1.33 1.63 2.00
2.21 2.21 2.13 1.88
2.21 2.33 2.04 2.38
1.83 2.21 1.75 1.96
1.88 1.92 1.58 1.92
1.38 1.33 1.79 2.42
2.33 1.96 1.38 2.46
1.50 1.96 1.83 1.92
1.79 1.21 1.38 2.38
1.79 2.29 2.13 2.29
1.79 1.71 1.75 1.96
2.04 2.08 1.71 2.13
2.21 1.83 1.88 2.04
1.92 1.75 2.33 2.33
1.71 1.71 1.79 1.88

non-Bracket

Manual
Pre Post
1.50 1.17
2.50 1.33
2.17 1.00
2.17 2.67
1.00 2.83
2.83 2.17
1.50 2.00
2.50 2.50
2.50 2.83
2.67 2.67
2.50 1.33
2.33 2.33
2.00 2.17
1.83 2.17
2.50 1.83
1.17 1.33
2.67 1.67
1.67 2.50
0.67 1.50
2.17 2.17
1.33 1.83
2.33 2.00
1.50 2.33
2.33 2.83
1.33 1.83

Ultrasonic
Pre Post
1.17 1.50
217 1.83
1.67 2.17
2.50 2.50
1.83 2.00
2.67 2.33
1.83 2.00
2.00 2.00
1.67 2.33
2.33 2.67
1.33 1.83
1.67 1.50
2.50 2.00
2.67 2.33
2.17 2.33
1.50 2.00
2.33 2.83
2.67 2.17
1.50 2.17
1.67 2.33
1.17 1.33
2.33 2.00
1.50 1.67
2.67 2.33
2.33 1.50
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A.4 The individual Numbers of Mutans Streptococci Before and After Each Brushing

Period
Patient No.

Al
A2
A3’
A4
A5
A6
A7
A8
A9
A10
Al1
A12
B1
B2
B3
B4’
B5
B6"
B7
B8
B9"
B10™
B11
B12™"
B13™

CFU/ml
Manual Ultrasonic
Pre Post Pre Post
0 74500 0 410
18000 32700 6050 9800
98000 1880 250000 0
64000 55000 23250 5100
29000 288000 20550 102000
1680 20500 3440 740
1350 12400 15050 1162500
88200 75850 11000 0
14450 167400 434000 120000
678000 83000 97800 33500
345500 147000 303000 @ 159000
32500 43000 162000 36000
49500 256000 1565500 115500
110000 1344000 1240000 139000
2883000 70000 = 2015000 2573000
0 102300 3450 3000
2604000 1503500 668000 1271000
53500 135500 22950 0
460000 = 134500 66400 106000
40000 118000 2620 77500
0 0 0 0
3224000 286000 18000 0
38000 406000 22400 190200
73500 0 1250 55000
2380 870 11300 0

Log 10

Manual Ultrasonic
Pre Post Pre Post

- 4.87 - 2.61
426 451 3.78 3.99
4.99 3.27 5.40 -
4.81 474 | 437 3.71
4.46 5.46 431 5.01
3.23 431 3.54 2.87
3.13 4.09 4.18 6.07
4.95 4.88 4.04 -
4.16 5.22 5.64 5.08
5.83 4.92 4.99 4.53
5.54 5.17 5.48 5.20
4.51 4.63 5.21 4.56
4.69 5.41 6.19 5.06
5.04 6.13 6.09 5.14
6.46  4.85 6.30 6.41

- 5.01 3.54 -
6.42 6.18 5.82 6.10
4.73 5.13 4.36 -
5.66 5.13 4.82 5.03
4.60 5.07 3.42 4.89
6.51 5.46 4.26 -
4.58 5.61 4.35 5.28
4.87 - 3.10 4.74
3.38 294  4.05 -

"After 48 hours of incubation, no mutans streptococci colony was found at least once from patient no. A1 A3, A8, B4,

B6 and B9,

“Unknown type of streptococci was found instead of mutans streptococci.

"‘Streptococcus salivarious growth is so excessive that mutans streptococci could not be counted.



A.5 Mean (SD) of Dental Caries Risk Category Before and After Each Brushing Period

Before After
Intervention N brushing brushing P-value?
period period
Manual 24 2.20(0.65) 2.08(0.77) 0.132
Ultrasonic 24 2.41(0.65) 2.25(0.79) 0.157

aWilcoxon Signed Rank test

Value of each category were set as following

1 = Low caries risk (mutans streptococci < 10* CFU/ml)

2 = Moderate caries risk (mutans streptococci 10* - 10° CFU/ml)

3 = High caries risk (mutans streptococci > 10° CFU/ml)
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A.6 Numbers of High Caries Risk Patients Before and After Each Brushing Period

After After
brushing brushing
period period
Manual Total Ultrasonic Total
Not ) Not
High High
high ) high
risk ] risk
risk risk

Before  Highrisk 5 7 12 High risk 5 6 11
brushing  Not high . ,  Nothigh

period risk risk

Total 8 16 24 8 16 24



50

Appendix B

eamMsvayamesed s U IaNns i Il UM ITe

(Patient/Participant Information Sheet)

a

4 Aa a 1 4 o
1. Tasamsised dse@ninalumsantSunamnuaugaunsd nagmsniduyeanion ved

nilseatudand Twiinuuy limaou va lueraminssatudre7saausiy
4 Yy o [
3

2. ¥OFIVPUAN Ny .MM AJANIA

G

v
IS (Y

aoiundana waﬂqmﬁ’u@miiu11"3mmﬁammmmmuaxﬁmﬁfm

o Y o

UHEINUITE MR IiUMIVeNUIINYINAINTINHIING 1Y
[ o
3. Jagiszaenvedlnsams
A =1 a a ] a A J A Y] o dy
menf3sumenilszansnalumsaauruAILaUNITY MIBNONIETY 1HATTIUIUUDUFD
a I~ [ Y] a 1 Y] [
Humua aeillanonla vasnmsulsadiudaad Tetauuu luvdy fuulsaatusisua
v o v A A a v 2
lueaaiassanualanIssoaaulunain
4. AUNAUNUNITIVGY
AdNNTUANTTUYTMZIHOANUAIDULAZUANTINT IO AuETUAUNNOmMEanT
4 a 1%
PINTANWIINGIAY
ax A A Y [ Aa o
5. AFNTNNYIVBINUAITIVY
0

Y o

A @ ﬁld' ] U [ a o 9 d‘ A A '
i]‘t’Ji]ZLﬁ@ﬂﬂ1ﬁ1ﬁhﬂi%1ﬂ@ﬂﬂgﬁlii$°ﬂ’n\iﬂﬁiﬂ‘]sﬂiﬂﬂﬂ‘ﬁ%ﬂﬁuﬂﬂﬂmiflﬂuﬁmmluu

k)

o

A aa o o 4 C4 a o o
NAAUANUA NTTNIAWY AUSNUAUNNYATATIWIAINITUNHIINGIAY UIU 25AU

] y =
DIFITUATNG 25 ﬂuﬁ]$vlﬁliﬂﬂ'liﬁiji]ﬁuua$1!@WHUTGWEJWWﬂ 'f)'lﬁﬁJﬂiiJif]ElIiﬂﬁUPj

aodlasumsysue oxdaiasazAod lasumsysuznouiimiive 14 T4 Tagluusnues

=)

awv o Y

o Q f < v A 3 o
N13738 @’l’(ff’lﬁll‘ﬂii]gGI’ENU]J@%}TUfﬂi@Ii'ﬁ]ﬂin'lml%@alﬁﬁﬂiﬁﬂaﬂﬂﬁ YIILNU Glummﬂmuau

a A J

A aa 3 9 @ o v A g’.} ~ ) g‘.:
aaans Inuvdya @%ﬁlﬂgﬂﬂ@ﬂlﬁﬂ nag Wvuﬂim@aumﬂ(ﬂﬂm) Iﬂﬂfﬂﬁ’lﬁﬂﬂiﬂ\i 25

—_

wzgnuiseeniluaesngy nauag 12 Aulaz 13AU AUAIY #2095M3 LUUGUBlock )
(randomization

Taonguusn a2 185uudsedilu nazendilu 8o neaina uaz 1d5umsdeunsutss
Tuf1635 Bass technique Arout)3adilusssua dunat 10 Wi nquiiaeses 185 vyaulsed
Musandlviauuylingen s e Emmi-dent uazuuzimslfifuna s wiit Tavis
deanguazdourfdeanlfudsadily  o1d nnfunmainsez Idsumsannefe
i Taneada daunue luthaiesuae 1 Gadans  dvimdensniay uez srilasiy

e 9 v

a v A
gaUN g(nI3IN2)



51

orainsazdoanav i lFulsadilu @iy vaz 35msulsafu@uneumsingi
av g [ g’/ ] 1 Yo [ 9 a ] A
Worllluna 14 7 nndueaainsnguusnaz lasuyanilseoani Tatauny liwaou lua
g . o Y 3 = U o VoA Yo =
W0 Emmi-dent tazuuzihmsldiluna s wil dawwerenadnsnguiaes vzlasumlsed
Wu wazen@lu 8re Avama uazmMsaaumsusaluaeds Bass technique foeL)saalu
I = =\ zil <3 o a ?,’
55501 Wunal 10 N Tagazinmsasilsunanreaesllaneana Junua luihaie
o A aa o [ o a 4 g’; { 3’, o 3’,
Y 1 Naaans artiviondnEdy waz AFNATILYAUNEE (AFIN3) NUURIEANAINY
1 H a @ 1 I~ [
apenguuaoumnly wilsed@ilu e1d@iu uaz watialumsulsaiudinan Hunar 30 Ju
2 v 2 . y g v ¥,
nniueIaNnINIdeInguIzgnaslTmanemail Inaonda Nounud Tuharedwou
a aa v A A [ v A a ~ J g’; ~ I [ 3 Qy
1 Hadans ArtIoNantdy tag AFUATIIRAUNIE (A3IN4) WudwaTaau
A A Y 1 < o
6. maranFTNtueImains lulasans
A Y] I =\ A 1 4 v A Y 1 a o
esnnermaiasiluliauauiarunasnsaa@ondTINUITY
7. ANUSUAAFDUVRIIAENAT tay szeznaoIaaiasIzedIuInsang

]
I3 v

praainsvzdowsaludenlsadiu - @il wagdSmsulsaluamigise
P Y
YOUNIY AADATZEZIIAININABDY F99z 1H1081 Nanua 2 1heu 14 Tu TageraainszdAea
N5 UMIATINFUNINEONNABUMIINTINNSINE  HagTEHINMIIteAoaliiaTIas
) ST ?
nUTaya WUTIUIY 4 AT
¢ Ao A o A gl A Yo
8. 3z TemivesmsIteieranaiinsuaz/vsodouienn 1asuy
av 3 X (= 1 @ 1%

doyanmsisvaziludeyanilalumsdaduludenulseddulunguersainsdaiu
a TR A o o ] =< Aa o I (.
aauduaainudnlumshanuazeiareshn  swdanIvsaziuilse Teanilums
o A A J [ 1 o ' dyl
Waiasesloginsal lumsguasnuiguaimyesthaluermeinsnguiiae 11

= A ' A a ag ' o = ' J
9. aMUABIKIEAMN ludzaIniioazmavuunodains  uazluunsdiunmanluasss
A 4
WIemsnnaw
UUNIIA
nilssadusani letanuy liwaeu lna 185umsastvdeunanin wagzldSumssusesan

J [
paAMsosuazenszma’lne( Food and Drug Administration) 39linutlasaselunsly
A
1 91 ~ Y Y 1 A 9 !
10.m 149N 1aa1iAIILADINYHTDO1VILADINY
@ I 9 ' 91 a Y 1 a o J Y o I 9 '
orenadnsilugesnmidaglums@umanidnswite  @udideszilugoona

4 U a o g’;
Qﬂﬂim L!ﬁ%ﬂﬁ’c’fdﬁi’Jﬁ]‘l/lNﬁlfNﬂid]UﬂﬂWiﬂﬂﬁiJﬂ



52

Y] ~ Y] ) 1 Y] A Yo [ = A 9 [
1Lmsyawalan  wazmssneinezdaliuneiaains lunsain 1asusuasesuneIvesny
n15298

v oA

Winoenaing lasusuasennmsite  negatsazauiumslinlasunmssnm

v Y o

Aa o a3 v A 1 1 %
Taed190 uazdmivayumsterzdudiviaveua 199 1ev09msSnm
12.M3NIAUAUN AUFeIa uneranasiasnidsanlunside
] [ 1 I [ a 1 4 1
praainsez lasuandenaniuyaulsadiusani Tadiauun linaeu Inayan

6,990 UINIUIU 1 YA

'
= v

P a X A 9a ] a 9 1 Aaw
13. IWENITAUNDINITINATVU HIDINANAB A 8%3@@@EJﬂLaﬂﬂﬁﬁﬂi’nﬂuiﬂiﬂﬂﬁ’ﬁ]EJGUE]\‘]

AL AL FGE

[

9 [ o < 9 A ga )

prmains luhmsasaznudeyamungiseiiue

< ay @ 1 { 9 @ Y Aa o [ <
14 M3 uFua119n lauaneraainser 1314 1u Iasemsdse lusuaanse lal N
o ] 1 ] ~
1 ug 0619'ls uazh lnu

= I~ ay @ 1 [} (7} %l v A A (%
lusimsinuFudlednneiaidling uadoyansasiniiate avtiilenoniay uaz

v A a a J v < YA aa @ A =
ATUAITIUIAUNTY i]gE]ﬂﬁ]@lﬂllvhﬂﬂauﬂﬂu@]ﬂﬁiﬂyjimglW'E]ﬂ'J’IiJﬁ"JEJ\“I’I?JL!ﬁgTIﬂWIEﬂJ

[ [

15. MIMAUQUaLazAILANMIANHNTATING

[

AMnuguansite #asi9aon ANZNTTNMINIITUINGEFIITY LAZANTNTINNIGN

U

' 9
oo lasieaeumsduiiulnsimssuniasiadouiiuindoyaves

@ A g A v R E, Ao aa 9 A [ A
REGAGENF] LW@L‘IJ“LJﬂTSfJLlﬂuﬂﬁﬂlu@]ﬂuiuﬂTi')ﬂfJ‘VINﬂﬁ‘LlﬂLLﬁ$GIJ@3JZ’1’E)°L!‘] Tﬂﬂ”lmammm

U

Do

=1

g
nans lumstaiadoyavesordaiins aunsounngunenazngszilion Ideynna’ld

3

Y
ui’)ﬂmﬂ‘ﬁiﬂfJﬂ”IiﬁQ‘Lﬂllﬂlﬁ!ﬂ’ﬂllﬂuﬂﬂﬂJﬂTﬁTﬁMﬂiﬁ%@ mmussrmﬂ;mma%ﬁﬁmma%ﬁau

AAa ad Yo Y Y ' v
uazliansneg lasudoyadomuni
16. 939F550N15IVY

[

o A a dy Yy
ANHUNIT IAFINTIVON AR

[ [ [

o =R <R [ a a dy
BANIDIHaNITUTITUNITIVY A9
o o I 1
1. wananumswluiynna (Respect for person) Iagns Indoyasuorcainsin luiuod1ed
Y
v Aa 1 a a 1 ao 1] 3 o o
nazdadulasgradaszlumshinnuduseudnimlumsdse  srwnamsnusauInuay
VDI AFNUAT
2. vianms sz Tomi line 1WiRasuAs16 (Beneficence/Non-Maleficence) #4132 1)Tudo 8
' = d A A @ @ A ]
waz 99z Nse Teminsennuidsanuoranainswi o b
Y] a ~ o % o {
3. WanAMNGATITN (Justice)AoTNUMAA LAz ARDDNTANY M INTzIIoANUTILAE

d 1 = [ ax o 9 =
waﬂiﬂwu@mqmumuﬂu Iﬂfl’)‘ﬁ’sjmelﬂﬂ@'ilﬁﬂ‘bﬂ



53

17. doyanernh hlgmadlamedrveseraraingaz lasunmsidntla snduinlasumsuse
= A A 9 v g =< a 9 ' Y =
PRlasngszilinuazngrineiinerdouniy ezilamedeyaunaisisusu 1dlunsal
A a o Yo aAa A = 1 @ Y Yo a ]
mamsdve lasunmsanuiseras eguesaraaiasazdes lasumsinilaegave uas
Y] G F)) Yo 9 @ 1 = dd‘dﬂ) 1R 9
oI HIeguNUAINN B 1A und Tasviunaai lunsdinddeya lvidee1a 14
Uszneumsaaaulavesormainsezdinudisnlulasimsiveas T 1dnse 1
18. mnmuiideasdodesmsaeunmnenuanivesmunsodive lulfiaaun@ou 131y
Y o a 9 v 99 aw 1 a 1 A 9 ~ v '
wnasvoyamesinedmiudidisalumsite muawnsoaanensesoioulan e
av @ a Y 3 ¥ {
Y AuLTUALNNIAMAA3 JHIAINTAINMINIAY AnauAET 93 FU 10 WieNwNo@Y
o 4 o
TnaAwi 02-218-8816 Tunasiinis
oy a vy g w & 9 9 .

19. vinmudesmssnianmadniuiuersiaiaslulasimst Tdmunsonuazdauendls
YOINANNIN NY .N1BN AFABIA 339/123 IFITITNAITA 19 DUUFYNIN 101/1 YNV
10 1UANTE T NFUNN 10260

o a 1 _gaony < =

20. orANAIAMITDAAARRIVY Idnaoa 24 F2Tue N

NYLNTN AFANIA T3 0883610307
5A.N9Y.A3. 03U WIAIAAULA NIATFIYATIING AULTUAUNNIAAAS W

022188680



Appendix C

[ 1st examination

Assessment form

examination date
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o 2nd examination o 3rd examination g 4th examination

Plaque index
18|17 |16 (15|14 13|12 |11 |21 |22 |23 |24 (25|26 |27 | 28

I I

M M

D D

G G

Pa Pa

Pa Pa

G G

D D

M M

I I

48 |47 |46 |45 |44 |43 |42 |41 |31 32|33 |34 |35 |36 |37 |38
Gingival index
18 |17 |16 [ 15 |14 | 13 |12 |11 |21 |22 [23 | 24 [ 25 | 26 | 27 | 28
B B
Pa Pa
Li Li
B B
48 |47 |46 |45 |44 |43 |42 |41 [31 |32 [33 |34 |35 |36 |37 |38

examiner
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- Plague index bracket (PIB)

The plague index score will be recorded for only the buccal side. Each tooth will be

divided into four zones according to position of the brackets: Mesial, Distal, Gingival and

Incisal.
Score Criteria
0 No plague.
1 island of plaque
2 continuous line lesser or equal to 1 mm. long
3 continuous line greater than 1 mm. long

- Gingival Index (GI) The gingival inflammatory condition of each tooth will be evaluated

by using the Loe and Silness Gingival Index.

Score Criteria
0 Absence of inflammation.
1 Mild inflammation- slight change in color and little change in texture.
2 Moderate inflammation- moderate glazing, redness , edema and

hypertrophy, bleeding on pressure.

3 Severe inflammation - marked redness and hypertrophy. Tendency to

spontaneous bleeding ulceration.
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