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COMPARARIVE STUDY OF PIEZOELECTRIC ULTRASONIC AND HAND
INSTRUMENTATION FOR SUBGINGIVAL DEBRIDEMENT AFTER
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Dolhathai Umanandana. (2014). Comparative Study of Piezoelectric Ultrasonic and Hand
Instrumentation for Subgingival debridement After Phasel Periodontal Treatment. Master
thesis, M.S. (Periodontology). Bangkok: Graduate School, Srinakharinwirot University.

Advisor Committee: Assoc.Prof. Narongsak Laosrisin.

There are always periodontal lesions remaining after scaling and root planning in
the phase | periodontal treatment that may indicate for re-root planning or periodontal
surgery for the next phase. Previously, effectiveness of piezoelectric ultrasonic scaler for
root debridement in initial phase therapy has been studied. The purpose of this study was
to compare changes of clinical parameters and the amount of Porphyromonas gingivalis in
periodontal pockets, following by the treatment of using piezoelectric ultrasonic scaler and
curettes, 70 periodontal pocket sites with> 4 mm depth were selected from 19 patients who
were finished phase | therapy at the Faculty of Dentistry. Srinakharinwirot University. The
sites in each patient were matched with the same type of tooth and were debrided by
piezoelectric ultrasonic scaler as treatment group or curettes as control group, resprctively.
The clinical parameters probing pocket depth clinical attachment level, gingival recession
and bleeding on probing were measured and plaque sampling were performed at baseline,
6 and 12 weeks after treatment. The quantification of p. gingivalis was measured by
Quantitative real-time PCR. The results showed that pocket depth reduction and clinical
attachment gain were statistically significant after treatment in 6 and 12 weeks (p<0.005) in
both groups. However, the difference between curette group and piezoelectric ultrasonic
group was not statistically significant. P. Gingivalis-detectable subjects and sites were
markedly decreased in week 6th and continue decreased up to week 12th. In addition.
There is no difference in between two groups in term of the presence of Pg. It suggests
that using of piezoelectric ultrasonic re-root debridement will be a potential alternative
approach to improve the periodontal status in remaining periodontal pockets similar to using

conventional curettes.

Keywords: Periodontal pocket debridement, Porphyromonas gingivalis, Real time

PCR, Supportive periodontal therapy, Maintenance phase therapy, Ultrasonic scaler
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. oralis
S. sanguis C. gracilis C. rectus
Streptococcus sp.

S. gordonii

S. intermedius S. constellatus E. nodatum
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A. actino. b 5. noxia
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Health

Gingivitis

Periodontitis

Streptococcus oralis®

Streptococcus sanguisg

Streptococcus mitis?

Streptococcus gordonii
Streptococcus mutans
Streptococcus anginosus
Streptococcus intermedius
Gemella morbillorum
Rothia dentocariosa
Actinomyces naeslundii
Actinomyces gerencseriae
Actinomyces odontolyticus
Peptostreptococcus micros
Eubacterium nodatum
Capnocytophaga ochracea
Capnocytophaga gingivalis

Campylobacter gracilis

Fusobacterium nucleatum

Streptococcus oralis®

Streptococcus sanguis(g)

Streptococcus mitis”

Streptococcus intermedius
Capnocytophaga ochracea
Capnocytophaga gingivalis

Campylobacter gracilis®

Prevotella loescheii®

Peptostreptococcus micros®
Eubacterium nodatum
Actinomyces naeslundii
Actinomyces israelii
Campylobacter concisus

Actinomyces odontolyticus(g)

Fusobacterium nucleatum subsp.

Eubacterium brachy

Eikenella corrodens

Porphyromonas gingivalis(g)

Actinobacillus

Actinomycetemcomitans serotype b

Bateroides forsythus®
PRO spirochete
Treponema denticola

Prevotella intermedia®

Prevotella nigrescens®
Campylobacter rectus"

Peptostreptococcus micros

Fusobacterium nucleatum subsp.vincentii
Fusobacterium nucleatum subsp.nucleatum
Selenomonas noxia

Selenomonas ﬂueggei/(g)

Enteric species

Fusobacterium alocis
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A7 1 (69)

Health Gingivitis Periodontitis

Actinobacillus Lactobacillus ul®

actinomycetemcomitans

serotype a

Veillonella parvula®

g= also associated with

gingivitis

nu: Page CR, Kornman SK. (1997). The pathogenesis of human periodontitis : an
introduction. Periodontol. 2000; 14, 24.””
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anuaniduziialna (Porphyromonas Genera) ssudzranaesnaduduan”?
wos lWlsluuus 598 nasduwai Solugashnf il FoanGaulumsese3a (Anaerobe)

flawsiawinaasduaneuzunsuay liedaufl (Non Motile) 3us19iduuris nsanszuanau

(Short Rod) naa (Coccoid) 11383 (Coccobacillus) da11@ 0.3 — 0.5 X 1 — 2 614 5 lulaswas
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. v & =2 A A Ada 9 A A K
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(73,74,75)
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(Plaque-induced Gingivitis) " marnaaiiowas Wlsluung 39588 JanusunnsnuanEme
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liifalsadsriudanizule hasnn@suuafiisuasnanddatendulunwansatng (Virulence
Factors) Mdaswmiglumsiialse 1w SANWSe (Fimbria) ATelunsdhdamzagnimeass
RUTONAANBAANILUE (Collagenase) lumstasnaaaiat way WuSk talulwdusnaislse
. . J off & v Ay e a a . . . A
(Lipopolysacchaide; LPS) Lflumummylumimz@;u{]quﬂ‘umdmF_J 29N (Gingipain) T3
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loun lalasaugalla (H,S) uaz wanladie (NH,) detagpasnanidunarinliizanas Wlsluwue

98 ﬁ@m11mmmmﬁmﬂﬂﬁﬁ@mia:mwaam:gmﬂwﬂu (Bone Resorption) 1iaLila

\Niavugnyhany (Connective Tissue Destruction) tndentilviiamnaslolalastdnge dud
o (% ! @ L i . ' v A a 84

na MIUeanuaaIINLeE (Inhibit Host Protective Mechanisms) LLazﬂalmﬂ@ﬂauﬂﬁﬂ( )
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f1319 2 LLamL%aLLUﬂﬁL’%‘yluﬂajuwaﬂWTﬂuLLua

Species of the genus Porphyromonas

Porphyromonas cangingivalis
Porphyromonas canoris
Porphyromonas cansulci
Porphyromonas circumdentaria
Porphyromonas crevioricanis
Porphyromonas endodontalis
Porphyromonas gingivalis
Porphyromonas gingivicanis
Porphyromonas levii

Porphyromonas macacae

‘ﬁm: Stanley CH, Lakshmyya K, Stephen W, Caroline AG. (1999). Virulence factors

of Porphyromonas gingivalis. J periodontol. 2000; 20: 170.(85)
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a1319 3 uaestavpnalsanuialaswas W lslunngdednas

Tissue destruction

Host evasion

Collagenase

Trypsin-like protease

Gelatinase

Aminopeptidase

Phospholipase A
Alkaline phosphatase
Acid phosphatase

Chondroitin sulfatase
Hyaluronidase

Keratinase

Heparinase
Nuclease

Epitheliotoxin

Fibroblast growth inhibitors
Endotoxicity
Lipopolysaccharide-induced bone
resorption

Volatile sulfur compounds

Short-chain acid end products
Indole
Ammonia

H,S

Degradation of plasma protease inhibitors

Degradation of iron transport proteins

Inhibition of polymorpho-
Nuclear leukocytes

Chemotaxis inhibitors

Decrease phagocytosis

Lysis and intracellular killing

Resistance to C’ killing
C’-3/C’-5 degradation

Immunoglobin protease

Fibrinolysin

Superoxide dismutase
NADH oxidase

Free-radical formation

n: Stanley CH, Lakshmyya K, Stephen W and Caroline AG. (1999) Virulence

factors of Porphyromonas gingivalis. Periodontology 2000. 20:168.(

86)
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3. FeunIguaswiTesthndiTadaauls (Modified Bass Technique)
wazmsltlnatanuniaudsesanniuua la agmmlﬁb‘ﬁfz’] gfauhnasaanssne
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1.1 WhwsaanesasliwsnldidniudonIssosmnswin 1 wifl Annuuss
5980 LLa:ﬁWLafmszmysﬁ'ﬁJﬁa"Lﬂ
1.2 tlasstennsaadn d8awi5 10,000 o wam 5 wf s
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2.1 ﬂ’ﬁ‘ﬂ(ﬂaadf:ﬁ’m’liaaumﬂ?mmﬁ LSuLaﬂlmL"’fi?aI@ﬂ“ﬁLﬂ%im Light Cycler 480°
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Characteristics Study population (n = 19)

Gender (n)

Male 7 (36.84%)

Female 12 (63.16%)
Age (years)

Mean + SD 41.09 £ 5.76

Min - Max 20.00 — 55.00
Mean remaining teeth (n) 22.40
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LLazmsymTammﬁa‘lugﬂaU‘ﬁ'mumﬁﬂmiﬁﬂﬂ%ﬂvmﬂmwzﬁ 1 warsondu 2 Uszau fe
1) nanslaswutasnenafin Tasdnmeiaandsnanainde sa9anysriug (PD) vz@U
mitiaimezpaseimzLiviug (CAL) arilmiandniau (Gl) avilamuaaunid (Pl) usz muiansan
2pdinian (BOP) Uag 2) wamsmﬁwuﬂmmaﬁg s anenlasnaSeneisinansaneswlsluuns
5937188 (Porphyromonas Gingivalis) §wsueumsflglumsfneuteandn 2 dw wuy
Split Mouth) fia FNUAILAN 35 FURIIUAZAUNAREY 35 FUAIN T30 70 dunibs uaz

AAAUNANIIINEN 3 TAIIIANAD FUAIKN 0 §UA9N 6 wazsUawN 12

{ Q. o I'd
2. wanstdagwilasnvaniizilsnwe

2.1 ANNANVDITDIANUTNWE (PD)

AN 5 LEAIAUANDBII8IANUINBARA LT BIARINAT (Mm.) ARINTINE T TARIINIAN G

Groups Baseline 6 Weeks 12 Weeks
Mean PD (Curette) 4.31 + 0.53 3.23 + 0.69 3.06 + 0.47
Mean PD (Piezo-Ultrasonic) 4.29 + 0.57 3.37 + 0.60. 3.06 + 0.56

*Statistically significant differences (p < 0.005) by Repeated Measures ANOVA and Poshoc
Comparison Test.
*MALANENIINTIaUNIANEN (baseline) atvdlheA N ED ﬁmﬂuﬂﬁju (p<0.005) LW3BLLN L

I%LL@i LTI ﬂ’]I@ Ell%ﬂ’]i’nl lTeRaNNUUTUTIRLLLIADT ua 3’3%ﬂ’15ﬁ1"ﬁﬂ@ﬁﬂﬂﬂ’] AR



41

35 am(mmlean FD (Curette)

2 es{smzan PD (Piezo-Ultrasonic)

Baseline Gieeks 12\Weeks

= R Ao & a \ '
ﬂ']Wﬂizﬂa'U 6 ﬂjquaﬂmaﬂiaﬂﬂﬂﬂiﬂu@Lﬂaﬂ W DIILINTIANN 9

NANNIARRNBITBIRNUIUG Wuin Iuﬂﬁjuﬁlﬁﬁumﬁ JANUANV2ITRIRNUSNUG
TUdUARA 0, 6 Wae 12 1¥NAY 4.31 + 0.53, 3.23 + 0.69 Uax 3.06 + 0.47 FaALNAT MU
dau‘lumjwel,%l,ﬂ’%immsﬁﬁﬁﬂw%n aaanloinyinny 4.29 + 0.57, 3.37 + 0.60 Waz 3.06 + 0.56
Jasiuas ausay

INMINAFDUNWFAANLIANUENVIIaIINUINUG anadaglnadayniaia
WRIM TSN IUGUAMA 6 wazailanski 12 (p<0.005) mﬂumjwﬁumjuﬁlﬁﬁumﬁ TEERLH

nlfinvesilodidanindaaloiin wilidanuuandsateidsddynmeada sswinngy
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(%) (%] Qs 6
2.2 S2AUMIEALINNEYDIB2 82U (CAL)

fNT74 6 LRAIIZAUMIHANMZ28983 2 USNUA A LT Ul aRINAT (Mm.) RRINIINEN Db TN

@199
Groups Baseline 6 Weeks 12 Weeks
Mean CAL (Curette) 46+ 117 4+1.11* 3.89 + 0.99*
Mean CAL (Piezo-Ultrasonic) 497 £ 1.15 451 +1.12* 429 + 1.02¢

*Statistically significant differences (p < 0.005) by Repeated Measures ANOVA and Poshoc
Comparison Test.

*AMAUANGWIINAAUMIFNEN (baseline) e WALFA NNRD anwluﬂg;u (p<0.005) WIsLLA B
IuLL@ia:"ﬁ’Nnaﬂ@slsl,fﬂ’lﬁmiﬁzﬁm’mLL‘]J?iJS’J%LL‘UU’TWg’] wazasmInldnasaumuna

3 T W o _ il emmmlzan CAL (Curette)

e[ mlaan CAL (Piezo-Ultrasonic)

Baseline 6iWWeeks 12\Weeks

Mwidsenay 7 2aUmIdaineaad0iesUSNualans m 129816199

o =< o A o & ' A ea & =< ' =< Ao &
TeAUMIHAMZV8982 822N UG wmﬂmqm%mwm JaNUANVITaIRNUSNUG
sl ¥WN 0 6 uaz 12 WU 4.6 +1.17 , 4 + 1.11 Uaz 3.89 + 0.99 FaRLNAT ATUAIOU
ﬁ’)uluﬂﬂ;&Il“ﬁlﬂ%‘mﬁisﬁaLﬁﬂﬂ%ﬂaya@liﬂ‘]jﬁﬂL“/i’mvﬂJ 497 + 115 451 + 112 uaz 429 + 1.02
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Tafluay ausau
NNNINARBLNWFD AN TEALMIEALINZ983 82U UaIANNLANG98e195

wpfaNIaia (lunmsfiadn) wesmssnsialensd 6 wazslanvd 12 (p <0.005) luwis

§OINGN LL@iVl,sJ'ﬁmmLL@n@mﬁ'uaﬂ'Nﬁﬁfﬂﬁﬁﬂ“zymaaﬁﬁizmwnéuﬁl"ﬁﬁuLi@@? LLaanjuﬁT’ﬁ

Gl A & a Qs a
Wlnalaan3snaaaynlaiin
2.3 AFLIanantay (Gl)

NI 7 URANATHNIBNANLEL (Gl) BRINMIINE b TINIAA

Groups Baseline 6 Weeks 12 Weeks
Gl (Curette) 1.97 + 0.17 0.38 £ 0.80 0.17 + 0.56
Gl (Piezo-Ultrasonic) 1.97 + 017 0.35+ 0.7 0.00 + 0.00

*Statistically significant differences (p < 0.005) by Repeated Measures ANOVA and Poshoc
Comparison Test.

*ANULANGAIINABUMIANEA (baseline) asi'mﬁﬁfsla%m”tymaaﬁﬁmzﬂuﬂa;u (p<0.005) WW3BLLNEI
Tuudazgrsnanlaglimaasmeianuulsdsisuuniad wasaimsilinagaumonas

HaTenaRn WS asasaTTrsonanay wudn Iuﬂéjmﬁl‘fﬁam@ﬁ Jarilniananiay
TugUonsi 0, 6 uaz 12 17AY 1.97 + 0.17, 0.38 + 0.80 W&z 0.17 + 0.56 AaAINAT ANUEAL
ﬁaulumjui"ﬁm%qﬁhﬁLﬁﬂw%ﬂé'amﬂsﬁﬁﬂwhﬁ"i.l 1.97 + 0.17, 0.35 + 0.77 Uaz 0.00 % 0.00
Jafluas ausau

PINMINAFALNWRDA WL ATHINIBNSNIEL aaaIaei NN RUEA NS ARRINMTINE
Tudlasia 6 uazdlanwi 12 (p<0.005) mﬂluﬂ@;uﬂ%luﬂéuﬁlﬁﬁumﬁ LLatﬂE\jNﬁi"ﬁ/Lﬂ%ia\‘l

o o a

Aladidanindaanlofn udlddanuuandvetadisddyneeda stuinmnga
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2.4 axRaUYAUNIE (PI)

N34 8 WFAIATHATILAAUNTE (PI) WAINTINBN T4 TINEI

Groups Baseline 6 Weeks 12 Weeks
PI (Curette) 1.19 + 0.40 0.19 + 0.46 0.03+0.17
PI (Piezo-Ultrasonic) 114 + 0.37 0.18 £ 0.37 0.00 £ 0.00

*Statistically significant differences (p < 0.005) by Repeated Measures ANOVA and Poshoc
Comparison Test.
*AMAUANGWIINABUMIANEN (baseline) vt WAHF A TUNMIRD amsﬂ,umjm (p<0.005) LW3sLLNEIL

IHLL@i LTI ﬂ"IIC'] UI%ﬂ’]i%Lﬂ?Wﬁﬂ’)’]N udsdsniuuiagi LLﬂz’?%ﬂ’ﬁﬁsL%Yl@ ROUNURAI

Namoﬂﬁﬁﬂhﬁawad@”"ﬁﬁmwugﬁu‘n’%'ﬁ WL ‘lumjwﬁi"ﬁﬁam@f ﬁ@”"ﬁﬁm’m@ﬁuﬂ%ﬁ
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Groups Baseline 6 Weeks 12 Weeks
Present BOP (Curette) 100 11.43* 8.57*
Present BOP (Piezo-Ultrasonic) 100 14.30* 1.80*

*Statistically significant differences (p < 0.005) by Repeated Measures ANOVA and Poshoc

Comparison Test.

ATALANANNHaUMIANEN (baseine) atslid Ay MIai dmalungy (p<0.005) WisLifisy
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[ % I 1
20987892U3NWA (attachment gain) Wazn193%VBILKEIBN (recession)
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MITUVBILWIAN RAINITINT T TG99

Parameter (mm.) Group 0-6 weeks 0-12 weeks 6-12 weeks
Curette 1.08 £ 0.56 1.25 £ 0.54 0.17 £ 0.37
Pocket reduction
Piezo-Ultrasonic 0.91 £ 0.61 1.23 £ 0.59 0.32 £ 0.45
Curette 0.60 £ 0.60 0.71 £ 0.67 011+04
Attachment gain
Piezo-Ultrasonic 0.45 £ 0.65 0.68 £ 0.76 0.23 £ 0.47
Curette 0.48 £ 0.50 0.54 £ 0.56 0.05 £ 0.22
Recession
Piezo-Ultrasonic 0.45 + 0.56 0.54 + 0.61 0.08 + 0.34
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ANANT9 10 ’Lumjuﬁl"fﬁum@i‘ wuin lusensia 0 wWisufisunugensin 6 3
NIRARIVBITOIRNUSTIUALINAL 1.08 + 0.56 Haalwas uaztallSouifuuseninegansn o
AU 12 e 1.25 + 0.54 Taslwas uaziiiowSouiousninadlana 6 uaz 12 Jen
Winny 0.17 + 0.37 Jaaluas d’mluﬂ@;&Jl“ﬁlﬂ%l'a\‘iﬁiﬁaLﬁﬂﬂ%ﬂ&‘l@]iﬂ‘ﬁﬁﬂ wuin Tusanwia o
Wisugunuslendi 6 iy 0.91 + 0.61 Sadwas uaztilowSoufisuszwinadansd o0
WazEUani 12 e 1.23 + 0.59 Taaluns waziilonlsoufiousninesavn 6 uasdlewa 12
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3. wansdaswuilasdSurmizanas Wlslaung 399184

lunmyiapiwuisanas iWlslvuus 599185 lusaslann Lﬂuiaaﬁﬂﬂ'%ﬂ”um“[&iﬂmnﬂﬂu
LATALAUIAILAATILTA (1319 10-11) laswunaumIsnEn lalNedNdurITasas 65.71
Iumjumuqu Lar3aLay 74.29 1un§jww@aao 2819 13AeY LN IANELESIRWIUNG 2 ngal
NMINAFAILAT WU HNITRARIVAITIWIUGILAINATIINULTD wasWlsluuus 9992187

' & o o o & o & ' = x> <& >

luLL@azﬂquﬂmaanﬁiﬂm 6 FUMPLAL 12 FUMK atIRWlaTa NIMINTINTBINUNIRNA
NlTnaaas AIaadlueTd 11 — 12 uazmwisznay 11 — 12 uaz wuin Jumlbauluiemadsns
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Group Baseline 6 weeks 12 weeks
Curette 23 (65.71) 7 (20.00) 5 (14.29)
Piezo-Ultrasonic 26 (74.29) 8 (22.86) 6 (17.14)

g0 - _— — - - — — - — —_

FLO-
50 -
a0 -
o Curette

40 -

20 e Fiezo-Ultrasonic

20

Baseline 6 weeks 12 weeks

mwisznay 12 SasazuadsduninnuiTanas Wlslvuua 5932787 o TreANA9



50

A1319 12 TesavaasduniNwulawas Wluiua 993788 mh T9and19 9 Suunausiia

WAl sdnn
Single rooted tooth Multi-rooted tooth
Curette Piezo-Ultrasonic Curette Piezo-Ultrasonic
(n=18) (n=18) (n=17) (n=17)
Baseline 11 (61) 10 (5.56) 12 (70.59) 16 (94.12)
6 weeks 4 (22.22) 2 (11.1) 3 (17.65) 6 (35.29)
12 weeks 3 (16.67) 3 (16.67) 2 (11.76) 3 (17.65)

daudSanonda waslWlsluuua 393088 Tuaaaadeg nasmIsnsnalansin 6

Rt {t:i a a d‘{p ] di =1 = o n' 2 uq: 1
uwazalandn 12 dlSanaudeanasetninn WallSeufisunuszssiudunilunduaiuguuas
nJuNAFaL I@aﬁmm@aaﬁoamﬂqw"LﬂluﬁﬂwwaLﬁ 8N AILRAIIUEITI 13 ua Mwilsznay 12

@173 13 LL&@GU%N’]M@LS%LB%Q\‘]L%BW@ﬂWIﬁIﬂJLL%a ITNEA madﬂﬁjumuqmmzmjm@aau

lutrarzoziiaa g
Before Tx After tx (wk6) After tx (wk12)
Measurement
Control Test Control Test Control Test
Median 4.18 5.28 0 0 0 0
Mean 4.19 4.82 1.09 1.61 0.84 1.59
Lower bound (95% confidence
interval of mean) 3.19 4.07 0.03 0.44 0.11 0.34

Upper bound (95% confidence
interval of mean) 5.19 5.56 215 2.78 1.57 2.83
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