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Abstract

During routine dental procedures, performing aerosols generating procedure is sometime inevitably. For example,
scaling with ultrasonic machine generate both aerosols and droplets which highly contaminate with microorganisms
that post a risk to dental staffs. The objectives of this study were to compare the bacterial aerosol contamination
during ultrasonic scaling by using magnetostrictive scaler and piezoelectric scaler and to evaluate the duration of
the remaining aerosol contamination after using both types of them. Ten subjects were recruited from staffs and
patients at Institute of Dentistry, Department of Medical Services, Ministry of Public Health. A split-mouth design
was utilized and two treatments were performed on each subject in the same size of two separated rooms: 1) using
magnetostrictve scaler; and 2) using piezoelectric scaler. The right or left side of the subject’s mouth was randomly
assigned to one of the two treatments. Blood agar plates were placed and exposed to the air for 15 minutes at 3 sites:
A) patient’s chest areas, B) dentist’s cabinets, and C) dental assistant’s cabinets. These setting plates were collected at
4 intervals: before ultrasonic scaling 30 minutes, during ultrasonic scaling and after ultrasonic scaling 30 and 60 minutes.
All plates were incubated at 35°C for 72 hours and counted for colony forming units (CFUs). The results showed
significant increasing in the mean of bacterial counts during using both types of ultrasonic scalers at all sites (p<0.05).
The using magnetostrictive scaler presented a statistically significant greater mean of bacterial counts than using
piezoelectric scaler at all sites (p= 0.012, 0.036, and 0.036). In addition, the number of bacterial counts was the
highest at the patient’s chest areas (99.50 CFUs). The average bacterial counts from using both types of ultrasonic
scalers were significantly reduced at 30 and 60 minutes after ultrasonic scaling (p<0.05). This study indicates that
the magnetostrictive ultrasonic scaler produces the bacterial aerosol contamination greater than the piezoelectric
ultrasonic scaler. Moreover, both types of these ultrasonic scalers are dramatically decreased at 30 minutes after

ultrasonic scaling (p<0.05).
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Table 1 Descriptive statistical data of number of remaining teeth and Simplified Oral Hygiene Index (OHI-S) at the right and left side

Right side (n=8)

Left side (n=8)

Data
Mean £ SD

(Min, Max) Median

p-value*

Mean + SD (Min, Max)  Median

1. Number of remaining 13.86 + 0.83
teeth
2. Simplified Oral Hygiene 2.73 + 0.59 (2,4)

Index (OHI-S)

(12, 15)

14 13.63 £ 0.74 (12, 14) 14 0.317

267 271+0.70 (1.66,4.00) 2.67 0.916

* statistically sienificant difference at p-value (Wilcoxon Signed Rank Test) < 0.05
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Table 2 Number of bacteria (CFU) detected before, during, and after scaling using two scalers at different operative sites

Operative Magnetostrictive scaler (n=8) Piezoelectric scaler (n=8)
Time interval . p-value*
sites Mean * SD (Min, Max) Median  Mean = SD (Min, Max)  Median
30 minutes before A 4.13 + 1.56 2,7 4.00 263 +3.16 (0, 10) 1.50 0.156
scaling B 3.63 + 2.26 (1,7 3.50 4.50 + 3.02 (1,9 4.00 0.416
C 2.88 + 1.96 0, 5) 2.50 4.38 + 2.56 2, 8) 3.00 0.167
During scaling A 124.13 + 93.15 (19, 256) 99.50 38.25 +42.76 (11, 135) 20.00 0.012*
B 74.00 + 70.03 (4, 191) 65.00 20.38 + 16.01 (6, 49) 15.00 0.036*
C 62.63 + 59.87 (7,173) 39.00 27.88 + 22.90 (2, 66) 26.00 0.036*
30 minutes after A 4.38 + 2.56 (1,9) 4.00 3.38 +5.18 (0, 16) 2.00 0.233
scaling B 4.25+4.71 (0, 13) 2.50 275+ 212 0,7 2.50 0.279
C 3.38 + 2.20 1,7 3.00 275 +2.19 1,7 2.00 0.671
60 minutes after A 3.50 £ 2.93 (1, 10) 3.00 2.38 = 1.77 (1, 6) 2.00 0.395
scaling B 3.25+2.25 (1, 6) 3.00 213 +1.25 1, 4) 2.00 0.197
C 3.50 + 2.56 0,7 3.50 2.13 +1.96 (0, 6) 2.00 0.131

* statistically significant difference at p-value (Wilcoxon Signed Rank Test) < 0.05

A: Patient’s chest area
B: Dentist’s cabinet

C: Dental assistant’s cabinet

winuinUSInaudeuuaiSelusnetiuduvey
Ggmﬁuﬁ’lwmaﬁaEJm'%laasgmﬁufwmsé”amﬂ%ﬁnﬁmﬁmLLam—
flaavidnin Taediaedsfivsnumihenvesid1sinise
U3nanmiaasesdieiununms wasudnanninuasesie
HYETUALNNE 124.13 + 93.15 74.00 + 70.03 Uy 62.63 +
59.87 MIUAIAU LLaﬂumisgmﬁuﬁwmaﬁwmémymﬁufﬂms
Sans lwindudeiluddnvEnivsinadeuuafiGefiusnm
WenveIlinIIide Ushameaasesdleviununme was
UShaumanaaiesleddieviununmdiianade 38.25 + 42.76,
20.38 + 16.01 Uag 27.88 + 22.90 AUARU WaASlAliiuIn
vayriuhaefeeiomafiuimesansledndit 2 50
e adeuuaiiGelusniefiusnass 3 sumiaiutu
aEJ'NﬁﬁEJﬁﬁﬁzgwmaaaImamﬂﬁi’fl,ﬂ?faqsgmﬁuﬁﬁmmﬁmLu,mi‘ﬂm—
avisnTiviiUnamesdeuvafiBafiutuivsnamienyes
ﬁ:}IILs?JI’Iil’JiJ?ﬁ]JEJLQgEJ 120.00 + 91.59 U3naugnenaedasileviunund
ity 7037 + 67.77 LLazU'%nmmmwm‘%mﬁaﬁjﬁwﬁumLL‘WME?
Wit 59.75 + 57.91 (p= 0.012 p= 0.017 uas p= 0.012 pl
St ehunstiiedesyainhateeafleBidnyniiuiina
youdeuuafiFoifisduuinanientesid1initonds

+

35.62 + 39.60 USHIUOIAIN9LAS DL DV UALNNE ALY

+

15.88 = 12.99 uarusnunInATodledeiuawNmg

Wiy 23.50 + 20.38 (p= 0.012 p= 0.012 uay p= 0.043
AENEU) (5197 3) uaznuNANRAEUSIN e UATISE Y
mmmJmsyﬂﬁuﬁﬁmamsﬂuﬁaﬂmaaaﬁ%m%mﬂﬁuﬁwmEJ
siauunlnaviniiviganimeluriesiemeassiiliuiiaiile
ddnvnluynsuviiseesdiloddymnadffomuvimien
UBNANR PR FLE U3nnnnnaesasiorununms wasusnm
annaedesilafaeviuninng 85.88 + 50.39 53.62 + 54.02
Ay 34.75 + 36.97 muaU (p= 0.012 p=0.036 Laz p= 0.036
AIUAIAU)

dlevhmsgafiuthaeatadulunga 30 wid wut
Tutomaasai 2 HediUsnaideuuaiidoanasia 3 Mumis
usilaifianuumnensiuegnedideddgnsatfsyninelium
WouuaiiBevesii 2 ewmaas fsumisnamienves
ATy, Whamaaeiesdleriununme wasusnmme
mﬂm‘%mﬁaﬁjﬂwﬁumwé (p=0.233 p= 0.279 U@y p= 0.671
FUAIRU) LLawé’amisgmﬁuﬁﬂmaiﬂLL%’J 60 w9l lakanis
Anwuiiensutiufe linuanuuanssesdileddan
affveUSinadBLUATIBsvR N 2 Fosfimumisu3namihen
VOUNTIATY, U3naoamaaiasdieviununmd wazusnm
mmwm‘%aaﬁaéﬂaaﬁumwé (p=0.395 p=0.197 ta p=0.131
Rl LLazuaﬂmﬂﬁhjwummmemasmﬁﬁaé’wﬁzyw

268 J DENT ASSOC THAI' VOL.70 NO.4 OCTOBER - DECEMBER 2020



atnveUTnaweRUATISEN USnnmvienvewlinTide
Turemaapea 2 ed naan1synfiuthanaidsedussninssey
1281 30 W7 Waz 60 U9l (p= 0.527 Waz p= 0.786 ANNAGU)
(M15799 3)
= o DA v a e v
NANNSANWS AR LI U INAARIN 1 NlY
wsyniiuaneauunilnavisniin Asuntsunamien

Veli5ITY Fallsreernanndesinvesinsuidy

[

Useun 12 97 JWuusnanianedslsuinadewuaiisgly
pmANInTgalurzyaiuliaty (124.13 + 93.15)
A Y v ~ oY a a g a I Ao |
WUl uiBmaaei 2 NrNaileBanvisn WUINRIWALS

7151991 3 AnadgInaulladvsumieene 9 luugagyang

a v v oy Av da |a | a4 & A
Ushaumhenvasliniudfeniivsinuaaieidenuaiise
Tuemaunniign (38.25 = 42.76) Inefisuviadeniuil n1sly

A a 3 a p= a a a X Al
wiseayaivhaeyilauunillaaninfivinudSinaideuunise
Tuemannninasesyaiuianeslefiledidnvsn ognedl
HedAgMN9a8s (p= 0.012) (151991 2) LAZIINAITNN 4 Uana
Tiwuinluiewmeaesildinsewaiuhaedanslydindyin
wunillmansniinidunisusnuminenveii13uide wu
USuaueunuafiiSevasyaiuinaisunigauaziuiunu
WINNIUTLIUSDNIANLATDERET I URLImNE 8819

o

IdpdAgneadia (p= 0.012)

Table 3 Mean + SD of bacterial counts (CFUs) at different operative sites and different intervals

30 minutes before

30 minutes after 60 minutes after

During scaling

Operative eeale scaling scaling
sites (n=8) (n=8) (n=8) (n=8)
Mean + SD Mean + SD Mean + SD Mean + SD
A 4.13 + 1.55 124.13 + 93.15 4.38 + 2.56 3.50 + 2.93
S —— — - —— — - — -
p=0012" p=0.012" p=0.527
B 3.63 + 2.26 74.00 + 70.03 4.25 +4.71 325+ 2.25
Magnetostrictive = ~- -~ — — L -
scaler p=0.017" p =0.025" p = 0.553
C 2.88 + 1.96 62.63 + 59.87 3.38 + 2.20 3.SQ + 2.56
p=0.012* p=0.012" p=0.943
A 2.63 +3.16 38.25 + 4276 338 +5.12 2.38 + 1.77
p=0.012" p=0.018" p=0.786
B 4.50 + 3.02 20.38 + 16.01 275+ 2.12 213+ 1.25
Piezoelectric = ~ -~ 1 DR ~
scaler p=0.012 p=0.017* p =0.262
C 4.38 + 2.56 27.88 + 22.90 2.75 + 2.19 213 +1.96
- . DR l ) 0w |
p=0.043" p =0.025" p=0.491

* statistically sienificant difference at p-value (Wilcoxon Signed Rank Test) < 0.05

A: Patient’s chest area
B: Dentist’s cabinet

C: Dental assistant’s cabinet
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Table 4 Mean of bacterial counts (CFUs) in the experimental room no.1 at the different operative sites

Room no.1 (n=8)

Time interval A B C
Median (Min, Max) Median (Min, Max) Median (Min, Max)
During scaling 99.50 (19, 256) 65.00 (4, 191) 39.00 (7,173)
\ ;o : )
p=0.68 p=0779
|
p=0.012"

* statistically significant difference at p-value (Wilcoxon Signed Rank Test) < 0.05

A: Patient’s chest area
B: Dentist’s cabinet

C: Dental assistant’s cabinet
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