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ABSTRACT

Clinical and microbiological study about subgingival

debridement by air polishing

Yang Keon-il
Advisor: Yu Sang-joun, D.DS.
Department of Dentistry,

Graduate School of Chosun University

Biofilm, which is an organizational group of microorganism on tooth surface, makes
periodontal disease. It is important to remove biofilm mechanically for treatment and
preservation of periodontal disease. Air polishing is a method to remove biofilm on
tooth surface by spraying pressed air mixed powder with water. The purpose of this
study is to evaluate the efficacy of air—polishing compared to SRP

In this study, 15 patients diagnosed as chronic periodontitis and single-root tooth over
5mm of pocket depth symmetrically in left and right quadrant. was investigated.
Subgingival debridement is performed by scaling and root planing(SRP) and
air-polishing. And the results are evaluated and compared clinically and
microbiologically. Probing pocket depth(PPD), bleeding on probing(BOP), relative
attachment level(RAL) and change of gingival crevicular fluild(GCF) were assessed
before treatment and 14 and 60 days after treatment. Microbial analysis was assessed
at pre—treatment, post—treatment and 14 and 60 days after treatment.

After treatment, PPD and BOP was decreased, and attachment gain was observed in
air polishing. There was no clinical difference compared to SRP. The volume of GCF
decreased at 14 days and increased again at 60 days. Comparing to SRP, there was a
statistical significance of the volume of GCF at 60 days in air-polishing. In
microorganism, high-risk bacteria to cause periodontal disease decreased remarkably. It
decreased immediately after treatment but increased again as time went by.

For this study, subginigival debridement by air-polishing was effective for decrease of
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pocket depth, attachment gain, decrease of GCF and inhibition of microorganism. The

further study should compare Air—polishing to SRP according to degree of pocket depth

and calculus existence.

Keyword : air polishing, biofilm, chronic periodontitis, scaling and root planing



AFAee A AT dEow A2 A AL °
(Biofilm)oll ¢fato] A ghe}, At o]k X|ofe] ol Jehak Alat o] HAA =, ol A
o AAE NFA] APYS gA st disl=e glo] BEHo !
A A A D 224 (Scaling and Root planing, ©]3F SRP#} A& 3h = A&
AAs7] H8) T2 ALEE = WHoRE, o)A Ty oA Fl(Gracey curette)? 22
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M el A8 A dgz B eu’ gr1hos NF24S A%eA 487 9
& FrIHez AAF Fi= o] Fasih’
SRPE &3ty gdAoz XAz X2k Aardt
Aol Al BARE 2T £ Yt 7Fe] A3 AL
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handy perio, EMS, Nyon, Switzerland)®} low abrasive amino acid glycine powder
(Air-Flow® Perio Powder, EMS, Nyon, Switzerland)E dAvlAl2 A}4319
Subgingival debridement-& A&  SFAT A ALl F Al wmeEr FAFY
powder-water jet2 Xl thate] ZF 5% 7F 60°-90°¢] AR XFde] d=y A
SHol ALt on, 719 AR Al dEE7] AA7] 'S A 2dAste] AREstr] 918
2493 A2% =Z(Perio-Flow® Nozzle, EMS, Nyon, Switzerland)& ©]83} %t}
SRP 2§¢ Aot &3 A4 A7 7](Cavitron® Select™ SPS™ Dentsply, New
York, US.A)$ o] AFP(LM dental, Nynashamn, Sweden)s ©]-&3}9]
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3. M ABtY B}

A FAg Yeldor IdHA 9F At (Aggregatibacter actinomycetemcomitans,
Porphyromonas gingivalis, Tannerella  forsythia, Treponema denticola,
Fusobacterium  nucleatum,  Prevotella  intermedia, Campylobacter  rectus,
Peptostreptococcus, Eikenella corrodens) ©| tale] t}s&3 e v oz HAALS 2

A8t

a) XF9U+d DNA F&

QIAamp® DNA mini kit (QIAGEN, Germany)& ©]-&3te] Al DNAES FE3H%
t}. ol& 938l AlEE wHb(vortexing)dt $ 1 mLE 1.7 mL ¥48 FHol Yi 5
w1F 13,000 rpmell Al Al Zeste] ASds Wl AdES gt " #
A& 1X PBSE 200 ul ¥ wwksk & 200 ul AL buffer2} 20 ul proteinaseK
(10mg/mL) ¥ 31 wykste] 56°C wjF7] oA 30iE7F WH&-A| Z T

k3ol Ey AlFo] 200 ul ethanol (96%-100%)< #7Febal wwkgk & QIAamp
Mini spin column®] %7 QIAamp DNA Mini and Blood Mini Handbook®] Protocol:
DNA Purification from Blood or Body Fluids (Spin Protocol)®® el we} DNAE
Z3tal vhx kel 100 ul AE buffer ©l elution 331t

b) PCR (Polymerase Chain Reaction)

WA ZE AF Qo] ik Ho] Zetolw = gxpdalty] e /EEH P primer
3 program (http://frodo.wimit.edu/)S AF&3ste] 2+ e 16s rRNA T&
phosphoglucokinase site®] @74 FolA A2 A7|7}F th& PCR 4tEo] #7495 5
=5 Yzl sk

PCR € 9& 2X Hot Taq mix kit (Bioquest, Korea)Z AF-&3t9 2™ PCR machine
£ ABI 9700 (Thermer cycler, Applied biosystems, CA, USA)S o] &3ttt PCR %
AL 94TAA 1287 pre-denaturation= 13] Al &3} 94T 4 30% 7t denaturation,
60Cel A 30%7t annealing, 72ClA 183+ extensiono] 353 Ald = ¢low wpxut
o2 72TCoA 587 F714 <l extension A7HE FAth PCR A& o] % PCR WH-S-<
Z buL& 2% Agarose gel oA 503 27195 (05X TBE, pH 8.0, 200V)&}e] UV
detector® @] A7]E FRlsta, ARES A AT
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D. A3 H7}

A5 AHA¥e BHE Agzte] s Hry mEARE 7)1Esen,
Kolmogorov-Smirnov testE E3to] A4 AAS Al3s} o, A A4 A
2 FEe 5EAS nEste] fFo4d HAS AT ATl mE G457 AR
w3 SRP 1% (+ PPD % RALS w®Wste] Aold digk fFod HAL
Mann-Whiteny testE AR&staL, 2 25 Wl Al7ldl @& #oA HALS wilcoxon

singed ranks test® AF&3th BoPY 18 7 §94 HAE chi-square test 9

)

R
o

fisher's exact test® AH&3tA L 1% W Al7]ol] W& Aoli= mcenemer testE AR&-3)
A Th

Ao Gl e 2w 1 Zolol] tigk #oA H Al independent t-testE,
a5 W A7)el w2 HAo = paired t testE AFEEATH BE EA1A EA a4
o] FEe P < 0069 ASE AAFAoH EALAMES SPSS(SPSS 200, SPSS
Inc., Chicago, IL, USA)E Al-&35te] Al 83ttt



5 159 AP AATt Aol estdon FAe 78, o4e sPol. BAo)
BT AP 504089 33754 Aom, FAE TFH 9X Larh AP 2
gol 24 FYHQoH, RE Y BPAE PR 4YS FAT

A7 37}
BoP %7} A3}, F 1% B baseline ¥ Hluste], A5 & 1443 60LolA ol
s UERW I tHTable 1). XI& A baseline B7F Al ZE F-9loA &8 7o) 3
ZrE o SRPIFAA = 149 = 60d F-9 H7tellA 742t 333 %, 13.3 %4 F-9
oA #FEJoW 7] A7 TFANAME 533 %, 267 %9 FeA HFEHA
g SA8A 710 mE w3 BoPo Aol A= o aw ol SAHSE Fog Ao
E Kol FUTHP > 0.05).
PPD+= + 1% EF baseline ¥ ®lulste], A5 & 1493 60L4oNA FolatA Ha
St tH(Table 1). 14 %t BlaL A], baseline?}t 25 % 60¥ oA SRP &< PPD %k
2y7y 5440.8 mm, 3.4+1.0 mm, &3 7] A 259 PPD a2 77} 54+0.8 mm,
38411 mm = FAHORE Fog zolE HolA FUSHP > 0.05), A= F 14Y
9] PPD ol = SRP 253 =37 AA 2FNA 247 36+1.2 mm, 4.1£05 mm
2 SRP ZLFollA FeletA sEkeh(P < 0.05).
RAL2 A& F 1443} A5 % 60LolX SRP ZwolM H+t 1.6+1.0 mm, 1.840.8
mm, ¢EF7] AA :Lfoﬂfﬂ Hi 0.9£0.7 mm, 1.2£0.8 mmzE HZ 50| B
CH(Table 1). A& $ 144¥ 60Ul F43 =E AolA SRP 1H9 H2 5o
571 AR 2Fel vls AR FolstA E=AdTHP < 0.05).

l

rlo

o

&gl FH= F IF EFOA baselineol A #zE FH|EFo] X8 14U 7

retgiom 2w F 60Ul thAl F7ksk th(Table 2).
baseline?} A& % 14¥€9] A2 EF9 EH[ S SRP w4 77 146.7+33.2,

59.7+274, ¥=¥7] M LwolA ZZt 16114274, 80.3+3520. % F 1w BT AR



F 1UDe] A AT Rulgo] FaHPOM BALOR fo% ol B molX @

KXTHP > 0.05). 1Hy Az 5 6099 A& A7 #H[FE SRP LFelA

103.3+42.9, t=37] AA 2FA 1682+39.102 F IFAA EF A5 F 1497
Hlastel Fbstgom ¥ 1§ 1k wlalol e SRP S1§e] A edTe FuFe] B

Mo folal RTHP < 0.05).

Table 1. Mean values (SD) of clinical parameter at baseline, 14 and 60 days

post-treatment in SRP and Air-polishing group

SRP(n=15) Air-polishing(n=15) P value
BOP (%)
Baseline 100 100
Day 14 33.3 53.3 0.269
Day 60 13.3 26.7 1.000
Baseline - Day 14 0.002" 0.016"
P value Baseline - Day 60 < 0.001" < 0.001"
Day 14 - Day 60 0.687 0.219
PPD (mm)
Baseline 5.4(0.83) 5.2(0.68) 0.567
Day 14 3.6(1.24) 4.1(0.52) 0.045"
Day 60 3.4(0.99) 3.8(1.08) 0.217
Baseline - Day 14 0.002" 0.016"
P value Baseline - Day 60 0.000" 0.001"
Day 14 - Day 60 0.687 0.219
RAL (mm)
Change Day 14" -1.6(0.90) -0.9(0.70) 0.011"
Change Day 60" -1.8(0.77) -1.2(0.77) 0.016

*  Statistically significant difference (P<0.05)
* Negative value : RAL gain



Table 2. Mean values (SD) of gingival crevicular fluid at baseline, 14 and 60 days

post-treatment in SRP and Air-polishing group

SRP(n=15) Air-polishing(n=15) P value
Baseline 146.7(33.15) 161.1(27.39) 0.207
Day 14 59.7(27.37) 80.3(35.21) 0.084
Day 60 103.3(42.85) 158.2(39.08) < 0.001"
P Baseline - Day 14 < 0.001" < 0.001"
| Baseline - Day 60 0.002" 0.757
VEYE Day 14 - Day 60 < 0.001" <0.001"
* Statistically significant difference in group (P<0.05)
t Statistically significant difference in time (P<0.05)
Fig 1. The change of gingival crevicular fluid at baseline, 14 and 60 days
post-treatment in SRP and Air-polishing group
180.0
1600 ‘\ /
1400 1\\\‘ /
1200 \\\ /
100.0 o
850.0
\/ Air-polishing
&80.0 =
40.0
20.0
0.0 T T |
Baseline Day 14 Day 60
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C. MAZSH B}

SRP w3 =57 Al 2%
A At W= 4

Shol wel e w AAHA Ao W=

| EH A Al Frel whel 35 Sl Aozt A=, A5 BT T L9
To 7 4R Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis,
Tannerella forsythia, Treponema denticola X5 2% ol ¥ A #Aaste] A5 14¢Y
oy} A5 F 60¥odE A AU A Al Fusobacterium nucleatum,
Prevotella intermedia, Campylobacter rectus, Peptostreptococcus, FEikenella
corrodens T3 A& HEstA AAastd oy AR 140l #EA] udT Mol

5
kd

alel e 3 HAE Bem A7 60¥e] FE AT Wk F= AR 149 I vast
(1?6]—

of & AolE wolA Wkt nAPTH ANPTY AdoNA Am] wE FY AT
Gol ME F fa ARe F aF BN ngwdTe Mt o FEeAA e
om I 7k wla A AR F P AT WESE SRP aFAA 45E7 A4 1F

]
of Wal tha WA dehon], olejd Aol AR AT AT ArelAE Fahd
o} 14913} 600l AFERHAAAE Aol Aol molX esirh.

Table 3. Number of sites positive for the various microbial species before treatment

(day 0 Pre), immediately post-treatment (day 0 Post) and at days 14 and 60

SRP (n=15) Air polishing (n=15)

Day 0 Day 0 Day Day Day 0 Day 0 Day Day

pre post 14 60 pre post 14 60

High A. actinomycetemcomitans 2 0 0 1 5 1 2 1
ek P. gingivalis 12 2 1 2 10 3 6 5
aroup T. forsythia 9 1 1 3 10 5 2 5
T. denticola 14 3 3 7 11 8 9 6

P. intermedia 8 2 5 3 9 2 6 7

Low C. rectus 9 1 7 9 10 5 6 8
risk K. corrodens 4 1 6 3 8 3 6 4
group P, micra 13 3 4 6 12 4 9 9
F. nucleatum 15 4 13 12 14 12 14 13
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Iv. 32 3 1%

o] A= SRPS 4537 Aol 23k subgingival debridement®] &35 U4,
n A5y 7 AdEs F& vwd A=, g AR ©rte] A3 Ao A
Y571 AAI SRP BT &3 A AFEe] Zol(PPD) 2 ©3 A &8 4 FBoP)
S FaA7I=d 297 AT

H 528 FAZ AGE o]de AGE s, Wennstrom 52 FAAR IAES
o =23k Ao A, SRPeF o523 7] Al 9] subgingival debridement & 2ol U
ato] dotrr] 93] PPD, BoP, RALS| ¥3t& A9 A, A5 144, A5 5 60L 4
Alale] wekow T EAoAM A Aolrt A kgt Bausgh
Moéne &2 FAA = SAE oz gk 7d3ke] @] AFolA SRPSF ¢H=37] Al
AL BoP9 ZA&el &37F 9lal, SRP IwolA SAAS=Z fojstA ¥ a7t 9l
1 BusPoh” o] Ao AR F 60U Fol A3 PPDS} BoPoll M= F &4
ol 1A zpel7t B A ggkom o] Wennstrom &°] Hilgh Aze} X s)
A%k 149 4 FA9 PPD9F BoPolA= SRP 1&o] AIH2Z FoatA h537]
AA 2FRT o 4 A3E Hola, RALS WA SRP 152 H-23 50 A7
T EE A7AA hE7] AR 2EEY Yol =& dlelA ke AFteke Aol
£ EAt Moéne ¢ A7 A¥et Bl A A5 & FAI BoPollM= F =4 b
of folghk Afol7t HEHA Fdv= oA AeolE BAoH BoP A Fxlol ol

24

%ol SRP7F ¢ vtk AolA s dAskT o < -‘é—ﬂr olg] gk ztolE Hol=
dolow= WA 99 AFEHdeE gy o Oﬂ?oﬂﬁb JAFHoR ke 3zt
5 o d3s Agsigon, A3 tidels FAAE Bl e A= xF
Hol AUAR AF AFARE v = EFH JSlaL, o5 FAAE A
of Hla} AR v B XAstA A o] HFHATE XA AWolyp v 74
W A %%fﬂ A3|stE A2 AT 7oz XFA S TS n =
Ao d&A ¥ SRPE A eqdste] EAsE Aldtu Buk olyzt XM= ol
AAT G AAT kFE7] A XA o] Adunt AAT ¥ XA AAE =7t
%é}irﬂr. 2 AR AE 149 A AFE ZHolo|l A SRP 1EelA AFd i ¢
2 Aoz AAHY, RHRIY5Fo] H4$ SRP AFANA A7E F 609 4 A= 2 A

o Az,
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