P bl Judls B8 AT e TP

L LETL R ST T TR AT

Treatment of peri-implantitis
using an Er:YAG laser or an
air-abrasive device: a
randomized clinical trial
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lter [ vears b0 function are i bhe
ramget ol U85 (Raos-Dansdker ot al,
Hiltap Meverbeless, infectons adgi-
cetl i amplints acens, The lenn pai-
|||'||1lu||| muspansalis was  preosposed o
reverahle inflammatsen of the ol s-
sipgs suntoamading Emplaets, ond B sich
an inflammation i combined with joss
ol Bine, 1 s veleiresd oo as pueei invplnn -
titks 1 Albrekissen & [=idor 194%1, Lindhe
de Mewle 20081 Peri-implanins, if nim
succeasiully ineated, may lead o com-
pete disinlepration and implan) loes
IEsui ¢f all 1999, Caunvnen o al.
Y, Leonhardt et al. 20030 Dutn sy-
garsl bt Elae presopbaibce of pegiinigplon-
titis s il ranze of 16235 (Frimsson
et al, A, BoosJansnker @ al, Mo,
Koabasmml ef al, 200000, Witls i bicreis-

ing pegualation with denizl t|II[.I|.1H|'|h. Lhe
privalence of implasl-relaisd infeetisns
ol ot Hkely dneresse and cause
mnf elallenges 1o therpy,

The poimry setiobegy of  baplant
misoiesilis snd peri-implantites nooomid-
ceend b b bucterial inlectoma. After
itallation i the oral cavity, Bactenial
colomigntbon  oecurs rapidly  on ol
pmplainl siifaces OQuinyned e al, 200,
Fiiest @0 wl. 20005, Salvi e ol 200080, el
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of plague binds to the implant serface as
a betilon (Lamont & Jenkimon 20N
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Pt aiblevws Bealing aml re-estiblislineni
of e elimieudly healify conditon. Lsng
somvenlional means of therapy. ensdicn:
i oo patbogen by moclinical means
on implum sarfaces with daeads and
allen with rough surlace striciares s
shifficult |Persson el al, 20000 Treatment
mwlels, such as sealing amld oot plai-
nbng. elfectively used W treal teeth with
petimbmbiln, cansol e uncd inthe wane
way o ronaph dhreadded implunt surfaces,
The faplant pougl surfoce stiugtong
il prowices e acteria wits “*pro-
tegted nreas’” ingccessible o comven-
thomasl mechumicnl remowal. Trewinsenl
abierapis have beon made with an
adjunct wee of local mdibiotics 1l
Mombelli a1 al, JOOL, Pormas e oal
JCHE, Renverd et al. 20604, 2080, lospcai-
sen el 00K, Persson et al, 2006, Salvi
el al. 2P The .q.t]unn;l weg of eyl
wsbdodses tn neochamical tberogy han
beon shown o redace Bleeding on proh-
ing (N and probing pockel depih
(PPDs) in cises with peri-implanitis
(Renvert ol il 2L Adber Isentinent
ol that may offer oo advonlage
oner Iradiliong] mecharival weatment
incledes the wee of laser therapy, Data
fove  dhown  thal  oeatments  with
LY AG lnsers huve & Bactericbdal efied
(Kreisler er ol 20021 ERYAG lnser
treabivent wan abebricde the bniplanl sure
fage elfectively and sofely (Takasaki ¢
al, Ty !ﬂiﬂil_t‘ licteei elimical vesulis
have been reported by ECYAG laser
trenlinent as compared with tididsenal
noikessirgicnl  mwechinienl  debridemen
(h¢lvwmre ef al. 20Ha, By T o recent
cisEnans poper o the treatment ol
peti-implantinis, the authiors coschuabak
U peni-imiplamtitis ledbians, non-suigs
cal therapy was fd Tound 10 he effec-
Plwe™ Bt (B aidnor bencticial elMocty
il luser therapy on per-implamtits have
hewen shiown™ {Lindle & Aoyl JIHIR),

For sevemal years, an airabravive
mthisd for ihe removal of bacterial
plague o fool suifnces has been i
s {Wenks ctal. 14, Becksiein et al,
IOHY. Hasnamg el ol T9HY. Petersi ik
el ul, 2003 This meihod has also been
il iy e eeatme sl of pel-bnmplangiln,
demofializing o0 relevant  advers
elfects ([doane ¢ al. 2008, Uil
revently, uir-polisling  devices  have
el o slumy of water and sslinm
Blwailssiite (SNaHOCh ) und pressanised
minwieT. A bess abeasive method using
an mwbnee womd glycine has boen paoven
i be elfccuve in pemoving haceesial
Biaslilmy structiees b deep petiodinal
ke, Acconding 10 the manulaciurer,

aapeekally deatgnel soalle Nesible pand
thin disposuble plastic nogile is placed
in the infectod povket und the glycine
ponader 18 2 compresed air  flow
temoves Bofibm sructures usler imipa-
g Recent datn have sagpested
this treatmsenl is safe by nor causamg
copliy i, Al prowidles  clinaend
resalts comparshle o fthos obmed
by sadegimpival deluiildemsem of 1eab
using hand instoments (Modne of al,
2000L The reqawonys lor o low sk of
cinphyseiing ey be e spesially
desqgied  instnoment  tips,  amd  the
reduced flow aml pressune in Compar-
v wih the previous mcihiols vsed for
supra-gingival polishing will cause les
Iranmi £ 1B fissues,

I it clitin Dave alsin deswansiriel
thar ghe wse af an aepBrsive device
may change the wirfoce charmoieristies
of DkEmium llq'nh.l.[ amfaces, Thiz mary
cspocially be the case when usliom
Becorbioile  praticles are Deag wsed
while the wse of & ghyeine-hased powder
idomen o s boCuuse handum fnplam
surface changes (Schware et ol 2008
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deviee ar an BrYAG liser in sulnects
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Mnterials and mathods

Study doalgn

The design was a single ke, rambs.
rvd il (v s climdcal imervestion il
including 1w siudy groups with a ding-
ks ol perd-dmgdasniles

Bludy papulntion

The Ethics Cosnmattes of Ll Univer-
sity, Swoden, appeoved the soudy, Writ-
fen  comsetl wak obained  Trom all
enrelied  subjects,  The CONSOR]
guidelines for clinieal irials wene ol
Bl (B9 Lo Subjeets were enmilled
il they presenied with an keast ome denial
pivighamt wifh bome b o Ve wi
smplamls idestitied on mrs-oal radis-
graphs (Fig. 20, amd having a P
S with Blesding, sofor pus on
proking as assessed by o 02N prohing
Fuorce. Subjects moy huve hud more
one implank, mevting e inchsion on-
ierin,

Thee stody wius eonducted boiween
Dglidiir 007 Hl;'FIl-I.'I'lI.]H.'l RLLALER
aidd wis performwed unothe Specialty
Chnie for Peribontelogy,  Reglon
Skdee, Rristhansiad, Swedene The fol-
lowing oriiena were wsod jo exclude
swilyjects fromm entry inti the sudy: (D
porarly comzalled  dialbsaes  mellins
CHBA e 2= Ty, I e ol ast-bnl B
Aalory  prescription  medicotions,  of
ontihbsics.  within  the  pieceding 1
awali on duning e abedy, (I e of
micidications known o hove on effedt on
glogival  growih and (V) subjeces
ieguiring prophylactic antibisties,

Weloee enrolnwnt it 1||.|||j_lr. any
jeriogdonial  lestops a1 remainkng
tewih hod Been treated. Suddects wen
1:|.I'H,'|:|:I1llj| umgnl:«d o ome of the wo
ireilment  peghinens, The  randomised
allvatzon wis perfasmed using a cisn.
puter sollware  program (SPSS  Ine,
Chigego, 1L, USAL A elindcian not
imvodved with the stmly sequemced the
sbisly subpoots o Bhe (horepy albscsisil,
When perfomming Ussir slady tasks, the
shincly ewomuimes (. M p ol e erapial
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Fie 20 Ivrp-oral mdiegraph ol o
Imptant with bane loss =3 min

i, Lo were nol joantly present wilh the
siudy  subjects, Study  sulgects were
amstructod s 1o discuss therspy witl
the study cxaminer. The siudy exanmer
wits uniwire of stuly greaimcnl jilllizea
tions, amd ;n.':ll'nrll:'u.'d all clinical mis-
swiremacils. Tlse elinician perlaoning
wreniments ladl = 1) years of clinical
cxperience in the mecharical reaimen
ol implans . with o disgnosia of per-
i langitis,

Ellmlcal moasuraments and proosdisss

Tl PETE ainsl Wleedding o prctiing (HEEP)
mesuremenls were perfonmad using &
plastie probe wilth a standandized pubing
force ol 02M (Click-Poobic, Bl
A, Bioggio Switzerland), Al clinical
mensuremenis  were  oblained ol
removing the supra structure. The ol
lowing clinrcal asessnienis were e
formed wr bossling and @t month &
il full-moush plapoe sosee (FMPS)
recorded as the presence ol demtd plajue
along e gingivolimcosal margin fol-
bonwing Bl wse ol disclosing dye ol
pxpressed s a percentoge of examaned
wlees wallinn el subject {(Ffour sites jue
rezth ainel implant), 1 local plaguee scon:
clefingd ua the presence o dentul plagie

along the muersal margin al four sives of

ihe treated amiplits, recorded ofter the
wse of a dischosing dye, (113 PPDY ar four
sibes per implond, (1% ) full-much bleed-
ing scaies, Ieeding appearing niter PELD
measmemens of paobiag depth and
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expressed a8 a percentage of exmrmed
sl (fowr sites per tosdh and  dhe
implinty, (V) presencefabsence of BOP
ot the dmplant (Four sisesfmplant and
(¥ ahe amowents ol Heeding W
the implan sies was graded os follows:
113 i |'|||_-|_-,|p|u_l. {1y (M i |!l|..'|.'L|iII|;. '
line of beeding and (3 drop of blesding.

Irr=tral sendanilioe] ralmegriplo of
aites of imerest were obinimed a1 baselne
and a6 mwnlbhs, Epgen ledbilers wins
sl (o atandardieation parpaoses, Bagli
pruphs weee analysed by one of the stucdy
investigniors (0 1L, 1L ouasked [ sty
assignment, assessing  digital  imoges
wsing  dhe  Ioepe]  ssftwpre progring
1430 (Maioma]  lustmee  of  Health,
Brethesdn, MA, USA) Foi cacli iniage,
the distunee begwesn twee treads with o
known  thrend  clistpee was used  for
fgge calibrumion W compersate Dor
fage  distorien,  Thus, the  distance
Peeiween o krwswn relerenee pint sl e
implant e deepes point of the bone
oo wins delined i o villnes

Anabysis of bone height assessments
froms M2 |||r||1||||||.:| sl el Iii;l:ili.l'l\.'\il
images identified Crobinbach's =056
wilh an inirechiss cwmelalion of 10,96
{95% Cl: 0.90-40%H, @K |

Teeatmen] procedures

Before the reatments, the supra-sue-
pipes were removed aned dhe Issselise
messirenents were performed (Fig. 3).
I order e avivid hins, a dental by gicnise
wher was e invilved in the negisina
tions perfosined the trewments (O L)
Aler  rentment, e supea-simiciures
were rerrounted. fmplanis o the g

brasive group were fresled using U
PFERIC-FLOW™ device (Fig, 4h Tl
poeEle wis placed in the pocker and
mesially, lingually, distally and buc-
cally, andl used for wpproglmately 15y
im each positiom and circumferentinlly in
tlse pocket sronnd fhe implant (g *n
Coreful witenpes were made 10 cover the
[l circumfemnee of the implam. The
PERICFLOAW ™ ddevice wilises a 25 pm
hydrophobic perwder aid o Aexitle Gip
allowing pocess o periodenta] ol
imuplunt pockeis omd with less fokinetic
presaure than the original device Ty
supra-gamgival polishing

lrugllanis in dhe laser proap wess
preated wsing an EnYAG lnser (Key
sl Perbin, KuVio, Biberach, et
many | (Fig. 6 al an energy level ol
[ mMpalee and 10Hz (12,7 Fem™)
using o eone-shaped sapphire p. The
inmstrument lip wis wsed inoa parallel
ol sl 0 sembcieelas  matlon
arcand the circumibereniial pockel anca
ul Bl binpland

Raosurine local annesthesan wis used a4
nigciled. AR ol sludy time pomits, all
subjects eceived  individualized ol
hyghene instmictions, BEoch subject ks
recefved o s leothboush {Fles{ur
e recharpeable sonic teothbrush, Pli-
fips Coml Hendithonre, Snogualinie, WA,
USA), The study suljects wens care fully
pnstrnciedl b tie use ol the ooihibos
They were supplied with pew boush
senids aller & months,

Statistical mathods
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(00 L b weere ool goantly present wiob the
stucly  sbjects,  Swidy  subjects were
imstrucred e lor illscuss Eserapy with
this I-[I.J-C'!.' exnminer. The siudy EAAINCT
wits innsiee ol study teatosn allocs
tiens, and performed all chinicol mea
surcmils, The clinicion  perfomiing
rrealments bad = 10 vears of clinical
eagerienee o the mechunicn treatmen
of implunts wih & dingoosis of peri-
implantitis

Clinizal messuremenis and proceduros

The PPEY aed bleeding o probing (ROF)
megsurements were perfonned using a
plstic probe with o standandized ppabing
force of (2N (Click-Prebe, Rerrbliwe
S4, Binggio Swilrerland), Al clinacal
mewements  were ablalned  afle
reFoing Bl supra struciurz, The Tod-
|||'ﬂ.'||||.' |.|||IJ|.'.I| ASRCEANICNES WETT [l
firmed af baselive and a1 moenth 6
il Nlb-mouth plague score (FPS)
recordad s the presence of dental pladue
pkng Uhe pingivalfimmcosal inangin fiol-
|1m'|||l:' the wse oF -il:'\-l.'llhll'l!.'_ .|_u.' il
cxpressed ns o pereentape of examingd
alles willin ool subgect Clour sies
oath and implant s (1) Jocal plagoe scope
defised ns the presenee of demtal plapue
aliong the naucosal marsin ot four sites of
thas prentel lnagants, secended afler the
wse nf o clisclosimg dye, (L PPy a4 four
sites per tnplunt, (% full-mosh bleed-
ing soores, Blesling appeanng alier FIL
measurements ol probang  depeh and

010D Jahin Wley & Sons A0

Nosp-speglead teeaieient of pesd-fapfanting Ty

Fig 4 Image representing implamis oo be messured ofier the emoval of the iplam

S FRET Ui lwre

expresasd e o percemage of examined
anlen  [Loiie temith ol the
imphar ). (V) presencefabsence of BOP
al the amyplamt Vo sklesfmpdnt ) and
1% e amounis ol blesbing
ihe implamt sites was pruded os folloss:
P s Beleeding, €15 polnl ol Blesding, (25
line of blesding and {3k drop of blecifing,

Ligrn=vinl standardiasdd radiographs ol
sl of inperest wizre abtzined o boscline
niwl ar Bosontha, Egpen hiolders were
s Dor starnbandization purgioses. Ralio-
peapths were ity e by one of the study
i||'.'.;-d,i*__',|an-. 0, B P ok oo study

L1 {LL | H

pesignment, sssessing dignal  images
isbng e laged sl pregean
|=43r  (Maional Instiwee of  Feslth,
Biethesdn, WA, USAL For eacl fnsage,
the distance between thres thrends wath o

katcwn threocd  clistnmee was used B
tmage  calibolon o compensote for
tnape  distiamsn, Thus, the  distonee

bezpwienn @ ks relenenoe point ot the
pmplont fo the deepest podig of the Tone
lestinn ik elelbse) b nnim valies,

Analysis of o heighl assesnens
fromm A0k pmslomly  selecied  digiviecd
images identified Crohnbach’s 2 = (46
with an ira=glnss comelotnm ol [R4G
(93% Clz 091098, p<ILiHi])

Trantinant procadums

Hifiore the wreatmsenis, the supri-strsc-
tigres wene peasioyedl miwl the Baseline
mEsisirements were performed (Fig. 25
It asmelisn baa sivindel Dsdins, i clental by gienis
whio wis nel involved in the reglsin-
tivns perlformed ihe oreammenis (C 1),
Adier  reutimsnd, thse supnesinicine
were remounted, Implamts o the aer-

abrasive SRR wers imeated usimg 1he
PERIO-FLEOW " device (Fig. 4y The
icesle wos placed in the pocker and
||.||_'-.i;|||:-.'. lingually, distnlly an<l bus-
cully, and wsed for approximniely |53
in eaeh position and cireamferentially in
[T E ket nronnd the dimplant (Fg. 3,
Came el attemipds were minde o cover the
liall erreninilermnee of tle i||||'|IJ.||'| The
PERICFLOW
hvdmphohic posvier and o Besible fip
allowing  neoess e peridontal aed
i||'||'-|||'.|| misckeets ol with less hakaneni
presaure than the original device Lo
supra-gingival palizshing

lrngliinis im e laser group e
ireated using an EnYAG laser (Key
Laiser % Pericy, Ba%is, Biberacly, Cer
manyi (Fig. &) a1 an encegy level ol
1ol fpulae mwml He (127 1em™)
wsing g edmesshaped sapplure bp. The
instrment fip wias used avoa paraliel
|'|||_||J: -.|'\-|i||E =] 'H.-|'|'||||'I|'I.'1|!i|| [INTEIRIRITE
ground the circumierential pockel are
al e fmypdunt,

Routine local anaesthesio was used as
meeded, At oall study teme potis, all
sulijects  received  individualized ol
|'|:|-_|ll|_'l'||' instruciions, Eoch subject nla
receivedl @ somic wethhoush (FlesCar-
ek reehargeable sonic weothbrush, Fhi-
:'||:51 Cim] Mealthome, Snoguilinie. WA,
USAL The sty subgects were carcfully
bitstrucied s the use of e ashlanes
TI:.-r:.-' WIETE x1||'|p|r|'|1 with new  boush
hiencls atfter b momhes

e atilizes o 1.'-..'|||l

Siatistical methods

I w PP diilerenee in e changa ol
FPD Berwesn methods of Tmm s o be
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Bewver! il il

Filp 4. The PERMEFLOMW ™ devidy

Fre. X Uiz of ihe air-sbiiing dovio 31 55

ditectild a8 7 =005 aml a power of
i =L, thie THTRIERTEA RS neiiber o auls
jects per proup woild be areund 20
Hanee, the anclusion of 42 suljecis i
ihe 1|.1.J;. winld :.-|uI|J e necessany
aptistical power, The datn
Iyscd usame nepealod wevaraie analysis
] sl [T wibject
(ool sl the mumber of (mspelamis irca
ted i cach salbyed, The datn were alwo
ekl f-tests T

WETC il

il Vs

Ay sl wsimg Jaiide I
conlameons vangbles vl @ noreeil dis-
[N ELIN] NN &] I|'.L|||||| S aing e Tl ||'.'\-.I:I'|.'|1I
PPy, bome lesel ¢hanges and usimg
B lanm =W hilmey
meine data (BOP, Pl suppusston) ane
Fin A sdsdedecal wiltweaane
package C5FaS AN, Maindics (B0
for MAC, SPSS Ined vwas wsesd for the
Slapsiical  diller
were deelimed by o po valog

LS, PP CESEe Wik dedined as 1he
ey oafomme mgasure, The sooond-

ey K MEAYIEL el

dlagads [N ddi-Eri

amaliyis
'

stalistical  oonlysis
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vl i chipsgs e
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coied sty winh e wpim-inETEE pemR 0l

RAesulls

11 sibjects |.-.l.'|'.[!l|l.'l.|.'l.| e stiicly, sl mio
|u||'-|.n||- were lost, Tlw incan age ol Elye
subjegts was GR35 (5D fia)in the
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gl treanment tesalis doc. Aschsson o
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ininiciad 0 the une of o e tooth:
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clinical bemefis in compariven with the
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el Irasien the n.ILH:I:p Ir:. Hewvedl <1 al
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1m|hl-ﬂ1n. m paasbing e exténl b
miflammation sound implasts s Ihe
design of ihe sapranssiores, Thus,
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1987, Schowil et al, 20091 There appewrs
10 e @ megal 1o develop ypecilic meihods
for the aswsessment of inflammation
apvimd Huimn dewtal snglimis

The seaentific liwerature on the use ol
rlingrapls w0 pssess plveolie  Booe
comdironn piousd denkal unphm.-. =
extenvive, Baily oy alisations of miaean:
fioms i follivwemp are also commmon
wsing Ao, e, 9o 12epmonth followeup
periods iHuvah-Ba et ol 2008, Berpk-
vist gt nl, 2008, Bronstron ep al. 2000,
A Benwnth  perbod 00 s B
changes by amabcsis of e mira-nml
r,.||lin-r,-|.||'1'|u. may e comdidered s a
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Apprssiimately S0 ol subjects i
haath the B shisesl L|t||,'|r|.'|'u:-|1 cline
ol condithns in an efTecl of the stuby
imerveniion, Chee explanation why ithe
toen Areitment modalities had  <omilag
anicd Hesleed success anlght be e facl
that due e the severity of diseise, the
pisErumentation wos danabie e have an

impuct on ihe microbiots annd the
implants, Forther stuclies s peeded o
fisacas the imapact ol kiser axl gir-a8ri-
sive  beslieis of cawes wilth peri-
n‘anr.ul raacosis ol [m-]lﬂ“ﬂl.lﬂlt.
afd whether thaie are thicvhold valaes
Breyannid selsich min-sargieul interveniion
tmy mol ke possibile,
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irauma esulbing mo peoercssae o
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for the BrYAG Taser in (e present
siuidy wemne, lwever, below the delined
fisk valwes sepiared recently (Sthinges
el al i Nope ol the '\.I.Il]j:(l'l. 1 Ui
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mdverse events lnllivang fherapy, Like
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A venmion problem in clinkeal denval
rescirele s the availabilay o siudy
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citkeriz. This pﬂrll!n:m aba @xiils m
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pmplzntitis, Furthommone, the criter Tor
elimeally releyant eatment mitconmie in
i managemient of peri-implaniits sary
considernbly Petween nvoilable stinlies,
In the preiest stimly, we conakleral
peicmial emms in mcasecaenis of
prishang posckel depile and what aighi
be & reasomable ¢limical improvement.
Ciiven the tine-comsieming sl expen-
sive removal of  amplant  prostheses
elone trewinscnl with eitkber of the 1w
alevices, we dedided that Tor one mhetbod
M e l.url-rril!l fin the wolher, & 1inin
alifierenee i e clinlcal chings ol
PRI wourld be reynined

In conclusion, e pesulis ol therapy
of subjects with peri-implastitia after 6
mondhis are simiber between treatinents
using an ErYAG laser o by he air-
ahrasive PERICCGFLOW Y o debeide-
msenl of implonts dlagoosasl wilh seviene
peri-amplantitia, Both metbusls fesulied
b 3 redicibon of PRI the ineguency ol
sapparation and hleeding af implasts
with a dingmious of  perl-onplondis
The overadl cligieal improvemenl was
limited,
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