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Implant surface characteristics
influence the outcome of
treatment of peri-implantitis: an
experimental study in dogs
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Adbearrrcis

Alme T giealyne the ¢lfect of vungical trentment ol peri-implonkiln wiihaut wademic
amtibboaics 20 o fFeremt 1ypes of Implanis.

Muterial and methoda: Four implants iqjeewnting foun difecnd simplat sisoms -
turned (Hiomesr 3ip, Tilblas (Asira Toch ABDL SLA (Sirsumann AGH and Tilipie
iMabe] Biocare AR weie ploced in the Teft side of the mandille in sis dogs, 3 montls
aller fisath exlescion. Eaperioenial peri-inplasiis was inibuced by plagensen ol
Igncures ard plague formotion, The ligatures were semoved when aboug 40=50% of 1he
supporting bone wis Tosg, Four weeks liter, surgienl thorapy includiog meghanical
cleuning of implant surfaces wis performed. Mo avitemse antibiotics or local chemical
artnmicmobial theropy were e, Alter 5 mosths, Mook bloprses were obladsed and
prepared For histologicad asshvsin

Results: Two of the Tilinite implants were lost after surgical therapy. Radhographic
bine gaim oocureed st isplants witl twemed, Tilos and SEA surfaces, while a1
Tilnane irmplante sddicionl Bone Toss was fonsd sler treatmen, Besolution of
preri-amplomiits was aclieved o tssaes sureousndiog ngilasts widh nsrmed and TIEslas)
aarfuges,

Canclusbin: Resslition of perl-implasiitis fllowing Ineatment withoul systemis or
sl antimzcrobinl therpy is possible but the suteome of reatment s infucicel by
implani surlace chareterbativa
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Berglimdh 2008, I s by definition an
leciions disease sl the inllananntory
lesion in peri-limplant tissies develops
o nesuhl ol pecunelatesn of bagienn
on mplint sarfaces. In o comenss
ropoid fiomn the Sinth FEwopean Woak-
shiop o Penoadomioloay, i1 was sisied
thil Bevhuee the disense b caised by
bneteria, wealment sould welade ami-
infeetive mensures (Lindhe & Mevie
HEEL

Peri-implamitis s a common bological
complicetoog b dmgloni tioragy mxl s
eharmcierized by inllammateey lesions in
peri-implanl tivises aml on issociiied
ks of swpporting bowe (Zitemana &
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fiis.  Nomesurgical  proceduncs  oslone

appear b be oamsafficiens o resalve
peri-ingelantlis lesions (Benvert el al
(1008}, while surgivol procedures may
promabe sciess for fensival of the b
film Fesoed on the implant anface and
ibesely anain rewbutim. Theee i lim:
ited information on the long-tem oul-
coding of treatmem of peci-ampliitits
Clafley et al, | MKR) in o review anicle
reported (it dorn obtned from cose
sepies amdl animal experimems indicire
that no single clenning method ineluding
chenvical agunis @il tising surgicnl
ircaimend of peri-implanting som proven
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i b siperion, Furilcinsme, nwol .
dies on trestmem of pen-implaniias
bave dsesl wystensle antildotes o an
dclpumet o the surgical terpy. Thus, it
rentains fo b demomstnted whetber
vesolution of  pen-imgplamtitis  lesions
can be pelipeved after siogical freatmeni
withinul systemic anibiocs.

The eutcome of reamenl of pen-
maplanidie &l |mpl.:mh. wnthy  Jdallednend
typees of sirfsecs has been evalusied i
anlmul esperiments. While st stulics
focused on bone Gill asd potentiol ne-
wsicuinbegrutbon in bone defecis | bova-
novie el sl 1993, Wetsel et al, 1999,
Shibli e al, 2003, Partar ¢ al, J0H%),
Perssan sl al, (MEMG) repoited  thar
resolution egourmed following surgical
Nicatnnenl of Sonilnnaikd sl syl
amibioties @t moplaslis wath  smomhb
(pabishedl gl osslitied  [samlsliaied
pnd acid-grehed (SLA)) surfaces,

We have wposied previosly on
tse influemce of implant sarfsces in
L e ML TU R pmp{"-.u'ml. il |:~;p|.'|'|'|1|:-r|--
bl peri-binplantins aroumd commsereinlly
available maplamis im desggs § ARwoay <1 ol
MRS, MWEE), Uur:g ihee saivid mimindel, we
Ao fepet on the suteoms of siergical
trentineid ol expeeinsenial baplaitiis,
The ann of the prowm sy wos
analvse the elfeet of urgical ireainem

of eaperimental peni- implantiis wibh:
it systemic anteshiotics af  different
A pntn aal Danplanits,

Material and Methods
Animnla

The regional  Ethics Commiites  foy
Aminial Rewanch, Giachorg, Sweden,
approved the siudy protoecal, Six Labe-
dir dlogs abont F=yenr old wee used,
The outling of the esperiment ix pre-
aeiwied i Fig | Durieg oll sergical
procedures,  gencrsl  ancadhesia wa
isluices! wath intrivenousty Inpeeied Pro-
pelel O0mghal, D6mikg) ond sus-
fained  with ."'-';.-I!I'.l'.l_- [ S T |
lufhane wisng emdotracheal inaha-
L,

Sungery

All mandibular premolars and the thee
ailerior premiclars in Bl sulbes of ilse
miabln were extrocied. Aller 3 nwontls,
mecoperiosteal  Maps  were  clevakod
i boah sides of 1the mandible, Four
immplonts  regecsentiig  Tone  difTerent
imiplant systems wath diflerent surfpee
charactenstics (implant group A, B, T,
0 Table | ) were placed in cadh sbds of
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I, Madisgraphs (X0 were obealied ol weeks 003, 6, %, 12, TH, 26 and 34,

Damens s

Freatment af pecl-tmplaneis B9
ithe mandible and 10 o randomired oeder,
The iryelomin i g A 1 and D wess
prowvishod with healing abutments, while
healing  caps  were  pliesl o ihe
miplonts in grogp . The Hapn were
aljusted and sutured around e neck
af ol implantse. Radiogiaphs  were
abtained after implant placcoent using
a cusbembeed Rl bodder ibinwe Supern
Biie. Hawe Meos Demal, Biogpio, Swat-
rerlinl), The rliograple wene poalyied
using an Clynepus 52 H 10 slereo macn-
seope and digital nsages were obiained
with o Leca DPECIS0 camera, Different
lanidimiafs were ideitificd for each
amplonl dype. Tlee gl st junc-
tion wits wed as & reference point For
bmpland cotegorkes A, 1 and [, wiile a1
the implanis of iype C the maosd apical
pivimt oo (hee ahutmenthealing cop srew
wig ddenlified. The vendeal disfance
beiwioen the londimurk anad e marginal
e Bewel was andpisod st the miesaal
und disial aspects of each implont using
the CAWin sollwine (Lesen Ehwin Slan-
dard V3240, Leico Imaging Systems
bad, Cambsplge, Uk Double aucss.
memis with a 2-month ipierval wene
macle by war examiners,

The swiures were removid afber 2
weeks and o plogue control progromme
including daily cleaning of implants and
feeth was indtiated.

Exporimantal pert-imalantitis

Three months after implant  ingialla-
fion, experimental peri-bnplamits wis
inltiaiel {Buseline: Fig, 1L Thus, the
orl  lygicme  procoduncs wene abaine
dhimmeal;, codiom Hgaunes wiere :|1-'|.',|-.'~,.-.|l in
i sienrginal posiion aroumd the seck
piartdione of the binplants Limdhe et al
1992) and & new ot of ralivgraphs was
abizincd. The lipaiunes were replaced a
weeks 3 6 oand 9. A1 wesk 12, when
bt SAC-800% ol thie RIpporting lsnie
was Jusl, e ligamines were emoved. Ln
one skbe of the mamblible, mal hygicoe
procedues including daily cleaning of
implanty  vsing  tsstlboush  was pei-
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60 Adwway eral,

formed, while in ihe contra-lnleral sube
pr plague conirol procediemes e cif-
red wul. This sy describes
dures  amd  fAndings  related 1o the
fplants reeelving  ireatment,  whike
resulls related 1w the wnimeated  sites
weern Pl paeviossdy CAlBouy @ ol
00K, Jeh,

[HELILL =

Gurgical resimant

Four weeks Loner, surgical therpy was
|'-.-||n|||||,'|.| in the doiplanl megons thal
received] plague control afier Bipamine
rediwmivil, Mo ambiliolics swere provabod
beefore, during or atter the sucgieul wreal-
ment, Fulldhickness Nups werne rmised
o thve Buccal and Tingual aspects of the
implants and  grmolalion essoe wis
removied by cureites (e 20 Meclu-
pcal cleaning of the implant sarfaces was
performed  Gising  pauses e ganted
with @ sterile saling solution, Calcolus

on dimglant surfoees was chippesd ol

wilh cureies. Peoduse saling imigation
of the tmplants and (he adjacent lissies
wits muile before adjustinent and soiur-
ing of the Aops arownd the neck pomion
af e dmplunts. The saiues  were
removed [ dayvs after surgery and ol
hygiene procedurcs were ne-nsliuled
sl mainained during (e sebsequent
Seanianih penies] of the expersienl

Radipgraphic and climienl exnminge
itoms ol the implant sites werne pes-
formesd  durieg he  pre-gaperimentil
perived with plagque  Tormation and
repeatedl plecensig ol lgalures (weeks
306, 8 el 1271 and a0 weeks T8, 26 and
A during the pest-suggical  beagmeng
period (Fig. 1], The climical exantination
iscluded o wasessmbenl ol gl and
visibile signs of soft tssue ol
{redness and swellingi

AL sveck 30, the dogs were eatham el
with o lethal dose of Sadinm-Fen
fotd ™ sl pesfesed darough e cansil

prieries with o Daative conslsting of a
misiure of 5% plistamaldehyde and 4%
Cormaldelivde bulfersl o o pHl ool 7.2
Kaomowsky {19651, The nusdibles were
retraevedl and stored b tbe lisaiive,

Histoiogical preparation and analysis

Fiwsug blocks contubsiong the bmplanl
and the swmonmdiitg soft and hord fis-
sies were disseelel wsing o diamand
saw {Exakt *, Apperatebas GmbH, Nor-
demsied, Cierininy i linid |'l|l‘\-'-"-'-l-":| [4ar
pround sectioning necording o nictheds
deseribed by Dol @il Beeune
114321 Escly block wos cul in 2 bucco-
gl plane using & coiting-prinding
umil iEsaky ", Apparaleban  Gmbl,
From each amglane site, two cenirl
weclons  Thoecad=lsgual  Honek  were
obipined amd furthar reduced oo final
Uiekivess ol alsiit 20 usiig o maceo
grinding wnit {Exaki”. Apporaicbay
Cimh ) The rensabiing mesinl pod dis-
Ll portions were remosmizd aod cut an o
perpendicular  (mesio-distal] direction
wnd P ceniral sectlons wene propaed
fromn ewch unit. The sectioms  wene
stined oy toluidine blie or ilbein st
of Lucdewayg (Donzh & Breaner 19825,

The Tastolisgaen] expminaiions wens
performed in & Leica DM-RBE ™ micro-
scope dLelen Medelserg,  Cenmnnyd
couipped with an imge sysbein {Lp-50Hl
M, Leionl, The area of the bidileraged
coimeetive dssue CICT) wnl the dislaisee
between  the  apical  bonder of the
ICT nad bie pec-umplonl bose were
HETHIEEL

Cintn analyais

Slenn values for all varables were cal-
culuged for eacly implunl in esely wninal
[Mfferences were onalysed weang amaly-
ain OF varinsee TANDY AL und the St

Fig. 2. Clinseal photozraph of fmplant sites exposed o sargical thermpy. Nale the osseous
delewts alier the remeval of the granalationg 1sis

dem-Mewman—Keuls  tesi. The  null

Iy potesis was rejected ot g L0F

Foaulis
Clinical findings

The dimcliees relwed o the fmplants
scheduled for the  comtinuous  plgue

formutbon  ofter  lgowre  removal  wne
reportied  elsewhere  (Albouy el oal
KK, 200, Amdnp the  imploiss

scheduled For surpical therupy of peri-
fmaplantitis, ome sglainl of ype B owis
lost 2 months ofter implant placement,
Another two implants of ype [ were
lol fellonicing surgical thermpy o b
contimeiy  leas of soppering bane
[leese implants were bt on weeks 26
and 33, respectively, oo ar 1 and 158
swecks wfter surgbenl Nuerpy,

Plague formation during experimen-
tnl persbmplaniils pesilisd 0 overt
signs of inflammEien s the  peri-
||1||-||||:|| o of all |1|1|1|:|1|Ih. A1 sites
eaposed o plague contral giter Dzote
mertoval, plagque was virtually absent,
winle slgns of  (nflameation oo ihe
peri-implant mucosae remained ot the
catimiintion perfinmed Belore sifgieal
therapy, The plague control exervised
iiiring the pesl-ssiegien] feealnent peri-
o resulied in om fmprovement of clin-
{cul signs of inflammaton at imglanis of
types A Boand ©, while gt imglants ol
type T3 swelling and redness ot peri-
pmplant inscoss Eersisted 9 5,

Radiagraphic lindings

Rudicggrphs roim tlse @illereat ypes ol
implants ot 2 weeks afler surgical ther-
ay ek 181 niml at the bl @xamaibi-
foon wnd Plopsy (week 360 ane preawented
in Fig. 4, Tl results from the adio
praphic medsurciments ane reponed in
Table 2 amd Fig. 5. During the prepar-
firy |||_'r|||||. ol Digare-indeced  break
down, bome hms vaned Bewesn 38|
pd 382 mne, Foer the dwo implints
that were lost afler sargical  therapy
il before the ol exomsinatison. the
rulingraphic bene loss on fhe lolbosing
cuaimination interval was  pudged o
ercaanpass Le enlire remining e
csmsus oataon of the implanl
Faudisszmphie bone pain wies alwerved
hetween week 12 (atart of plague con-
ol ard week Stdlinnl examinatiani og
implants of tvpe A (221 = LAY mmj,
e B0LA9 4 LETamd and type ©
fLED £ L30mml Al amplants ol 1¥pe

(3, hewever, addifionnl bone  oss of

15 2 Joka Wiley & Sons A5%



| 53 = 2 AT ocounmed -u]1||1||;_-_' e
oimmeaumiding  penaod, The differenee
hetaven mplant e D wid ingani
Bpe A wis -\.I.|||-.!||..|II:. .'re.'n'rr‘.._'.lnl_

Hirtodogia findings

Grownd sgethsns prosduced Trom e dif-
feronml Pk anl mimpdiesl s e presenled in

Fig

caled

Fig. . The histolozical amalywas mey
dilleicat  treaimemnd  asifcoEees
Belween pnphand 1y e Thiis, inossdtism
representing  maplant oypes A (urmed
auirface y wodd B8 [ TeCMslust supfugel ni
Blonlm wis depecred oo the implans
srfaee. A thin Barvker epithselivim lined
e ||:|.||;¢:|||._'|I marhiins o the |h.'||-i||||1|.|.ll1
imucosa eat o e tormed g T e

i - 1 g

A Clsmical pradaospiaply ol the alel feeent wnplant iy & the Dhinal cLaimisiios |wogl M

Froun kel omplaits B=10 and A Mote the swclling arownd smglans svpe D

! L I

Hinlimigragin ol @ dillerent aoglong eypes ol 2 woeks Tolkwang surgbcal alieragy

Pk |8 amd (B 24 the Dl ecamanason (aeek 365 i usdraied b I‘I-r 3. Feom leli: |I=||!|.|.'||I-\.
B0 aned A B e et bone Sevel oroomil snsplaest (vpe B3 ag (he inal examinglon ils)

Tahie X Hone live] dscratsmine o disi

Ligaiwre remenalfplispie covime - hinpes

Meparive valigs iBdigilg Bike e,
B LS BEween implinis 1 gd A
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Freartmaeedd oo presdfanndeaiinis

surfaoe of these implands. Apscal to the
hamer epithelium, a rone of conmective
iimaine Bhaf was iich In b,l':l.l.':p,'ll Bl putand
i vascular o iares and el faced the
Ihaenide (LRl il thie "'"L'I'““ Siiall
clusters of  mllammalosy  eells wers
carganbonally oo bntbe oarginal por
tlon of the commechive Dasee arouiad the
wmplnmt tvpes A oand N

The peri-implinl  acosa Tisomed
aroand. implamls ol v € SLA -
lace) aller surgical terapy comnlaingd
miflammatony ledons of vanding e
Wikle few sibesn demonadraied ohosbeis
il lnlhnllml:».:-n:_'r celli e -.|-.]'||1|_: in the
murgamal  pomion of  the  conpective
tissuie, the majonty ol speclinens repre-
senting tmplamt typee O exlabites swell-
detined, medertely Large oo
lesions thot nconpied o connective tissoe
culnpurtineid laietil fo o hamenpockal
cpithelinm. The finding of inllanmatonsy
leadiniin  dm ibe  woldf  liksuies  slommd
gelants ol e © woan Comnuslendly
wvancrabend with ibhe depbectn of o bin
Bl o U emglanl anilmoe.

M wgns ol resolution fellowing sors
ghanl treatment ool peg =i plantitls couald
be seen in sectrons fepresenting be
pedinlng sites af biplant epe DTIL-
fite surfoce), Thus, tha gl surface
b il proup was consiaently coviered
by calculus and § biadilng anid the adja-
cond mugowa harboured a |.-||'|'.,' 1nllain
sty ol imfibate that entended (mum
e Fmaagen ol thee sl tisagie o e pen
mmplend hogee, A poclct -.'rlllr:.'n.u.'n sepa
rabed] the inflammatery lesion from the
Biwilibie b b mdigingl pun ol the
s, whele m the |||||-.'||! portion the
inflwineataiy cell blblgnge wis b divee
eomact with the bisslilng,

Thie resalis Mmooy the hissboarssdee nida-
wurements revealed ths ihe siee ol e
ieianing  inflamenatory cebl  dnlilisie
T in dhae pori-implam sl fsmes
vaned betwoen 080 & 028 and 029 §
IS IIIIl. e L J.,'jH.,'lq_':I'..ll-:_' llhi\-!.lli
types A amd B. The comeiponding valmes
fur the speciniein preguied froim binplar
pvpes O ond 1 wese cosidemubly larger
e dmieanted te LAY £ 203 dunplant C)
and 200 = L3 mm® dimsglant [y nes-
prectively, The distimee belween the api-

W micillal
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G2 Adbcaay o ad

cal Border of tlee ICT sl alse peri-implai
s wps (RG] ] LUK
AL o af amplm ypes A& ol B In
|-;'|'I'l."¢l.'l||l|1_l! I|I||'\l|.|I|| Iygm
ool 1, the abstunces wene  chorier
and ensared Q82 L 0T el 1014 4
L 16 mm, r._'x'[h,:u:l:il.-:'lg.

ailits

Dlgcussion

Thi= experimental study cvalunted 1he
ellect ol surglcal iherapy of exparimen
inl ru:ri-implunli;iu withowi  systemic
antibaoines ot dafferem tepes sl inploms
Treatment resulted in improved climical

fuirghenl tranimeni
Imm
&0 22 imm
_'_,_,.-""'".’ +'1.53 mm
#0 B M
L]
1 .58 mm"®
=3
Ligatirs rarmeval & mamh 1 momhy Moy
& Turmed
Tilahlane
Infactn ot Hoeaing period
& LA

Fig. 5 Bane-level slemnons dunng 1he perind beracen lipniere remeaal (12 weeksp arad

limal s mmnntion (36 weeks)

& Tillnite

cemditions at implomts vath tummesd, T
blist amd  SLA  surloees,  while
implants with a Tillnite surface, swel-
log anel redness e e peri-ingplont
mibeosa persistied. I additen. two of
the Tillwice implants were losg at 14 pnd
I& weeks alber surgery, respeciavely.
Thie radiegraghie mialyss wevenled thar
bone pain ceenrmesl wt implamts witlh
furmed, TiCblass sl SLA surbices (ol
lowlng  desnement, while wf Tillmie
implonts,  odditiona]  Bone  loss wis
fowurl, The resulis from the histological
analysis  disclosed thoe resolution of
perisimplontitis was pchieved in fiasoes
siwrrounding implants wih wmed and
Titiblust surfeees, Remaining bnflom-
maliy lesiongs were o m 514 senes
Mooanens ol resdunon wene ssen i
AECTHINS TEprEsEnting Filleie dogelanis
Tt is ~.|1|__lg|.==|:c|_1 thit (11 resalution of peri-
amplotatls following wrentiment wailout
systemic or lecal antimicrobial therpy
ik possible ol thal (i) the omlcmne of
therapy 15 infuenced by implant surfoce
ehamacterisiicy

(e coaibined wealmenl sisalegy o
syatenuie aimabiocs aidd local, surgical
I|!|.'||I|I'_. wilis e airzalesl oy B sncee e
ful in resolving mllammation i several
studies o eaperiimentil pecisbmplantis

Faw, £, Garound sections mepresenl

Psloy st ok 4ok &l e liig

Lk e

vpis A-LL Xalg the remaning il
v | i residin

alory cell imlifimsle in dhe s ur
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The type of antibiotics used and cheans-
ing msthoids applicd during swigical
treninigil,  howewer, vamiod between
atisdies, Thun, Encsson ef ol § 1996)
periommied surgical therapy of experi-
mentlly induced  permphintits in
Labrador  abogs.  Whike all  sninab
reocived svalessic anbibiotics with a
combination of  metniddisasde  wal
amosieillin concomatant witl fe sungi-
cal pooceshure, ksl stherapy inclubing
chaaming of smplats with delmopinal
was applicd only 1o implinte inoone
sice of the mumbible. 1 was reported
that sl stion of peri-implantitis lesions
ocnried around te gt receiving
local therapy. whereas no slgis of feso-
lution wene observed sl the uisinelibed
imiplands, Encwasn o al, (19960 con-
cludesd chat systemie antildotie therpy
alone by bnselfiglent in resslving peri-
irngplastitis besiona, Perswsn el al. | 1994,
200a ) im sidies on expeTinn-
tl per-impluntitie in Heaple  dogs
s sl systemie annbioticy witly o
combinziion of metronidarode  and
armnnicillin, Thaing sugical trealinsi
of perissmplantits, e amplnls wer
sleaned wsing eotlon grellels sonked in
saluie, T hllﬂl.lﬁ"h:d analyzas
revesled 1that the ihl]nmnml.u? lesmms
Dl pesoslved aned mew bone farmeatlon
had oecurred in e previeas deficis,
The coumblnation of vydemee antibioios
described shove was also used by Schou
et al (200 g sy on beament of
expenimental  perb-lmplantibs 0 mone
Leys, Lascal therapy won  pefonmed
tpeing diffesent bmplam sorfpee deconiy-
mination procedines dischiddisg saline,
chlvthesidine, civie soid aml an aie
powder abrasive unit. While s diflfor-
ereek i Ireabipesl anifconee were losund
herween methaeds, Schon et ol (20007)
suppesad that the meost simple echni-
que should be applied. Wielsel e al,
(1900 whoo evalealed  fresiment ol
esperitentn] peri-lmplantiis o Heagle
gy applisd & asstemic antibiolic regi-
e comsisiang of pscbonadasole alone,
while eleaning of fmplant surfuces wis
performed  wape ehlorhexsidine. noan
experimenizl study o dogs, Schwars
ot al, (2N analysed the awiteome ol
trestment of perisbmplantts wsing Jdif
ferent implunt surfuce decomumineong
procedares inclubing mctronidazole pel,

Taken wopether, the finding in ke
presenl shudy that fesalition ol peri-
implantatis lesioms wis possible withou
sysdomne mndthiodhos bwings mew  infor-
mation dad sdds o owr understanding of
e binporiatee of Beal therapy inelud-
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g biofilm resseval at the aflecied
i pshints ais creatnien of peci-amplaniitls,

In the preseni stody, B was denson-
saraded thot the naplanl snface cluame-
temisties  Bnilienced \he
trednient of esperinmiial peri-implon-
Bitis. N oaky the onalyiis of margina
bonedevel chonges after surgical ther-
gy bt also ihe eviloution of the bisco-
logicnl  sections  reveoled  different
el bt woeen e implamt iypes. While
Turther loss of bone suppon was pre-
vislied an |.|||ph|||1 v LT £ RRETTE] (A
resolution ol the peri-implaniuns lesbon
wark accnmplihed i sites (epcsenting
implinl ey pes A and B, Previows repors
on leenprmenl ol capermentnl -
binplantitis have bichuded o nuniber of
dillferem implant ivpes, Chae of the mos
cornniin il gvpes stilied swis il
Brinemark implont with & wmesd sue-
e In e eaperinscntal il
sl ghove (Ercsson el al. 1906,
Porssom et ol 195 200000, resaslution
af e ponshinplanisis  lesion was
obsgrvid in (iwes sunmending Brine.
muark implanis sweh on puened sugiace
following surgienl treatment. This find-
ing is ln apesiend with mesullis poe-
seted in the proent study. [mplant
v A bl o wwemed surfioe wnld all
such sites demionstruved  idiographic
hone gain and neolution of the peri:
implantilie beaion, Whale oo previous
docimentagion appeirs s be availuble
df LReitiicnn ol .;::|u.:r|r1|q:|||u.| |1|.'r|~
implaniitis on implang width o TiObks
sufface, 1he fmbags in ihe pesen) sty
revedl thal oefoemes followang treat
ment of perd-hmplangiiis o bionplan
type B Tebblast sarfmoe) were similar
i thiwe obtaincd @ smpland ype A
itummes]  sorinee), Heswles foom el
ment of experimenial peri-implantiiis ai
1I'Iﬂ'l|.=.l'|h wilh & SLA wwlsce, however,
were reponad previoasly, Werzel o al,
C1 annlveeil e ouicone of e
memt of esperimontil peri-nnplantiis
prousl implanis with SLA, TPS and
smoilh surisces in Beagle dogs, While
the ahepree of resolution ol e influne
ikory leaven i e peri-igaplunt soll
Gissaws Was oo addresel, § wan
pepraed ihat Boane Wl gecisied D assie-
crles] Ossesms delects aroumd all gvpes
il dmiplamis l'|.|Ih|'.|qu: Ihﬂnp:.. Perwsinn
et al. (e swdicd the weaimeni
ol experimental  pen-mplaniitis al
implails with ehiher an SLA surfiee o
a smwibh, polabed surlace, Resolulinn
of peri-implantnis kesions was observed
T all siges of hesly |mi1-Iu|.'|| Lypes, Tz
reanlis presented fnthe study by Persaon

aeleome  of

Treatmieit of peei-implontinis B3

el il (XM ) are nob entirely n agree.
sl with il presenied mothe derremi
siuby. Although o Tefhor e of one
sUpRt wiss aleinomstiuted, o remaiining
iinllummatery lesion of vorving sise was
olmersed b tlbe perk-lmpling soll e
amand implants type C (SLA surfacel.
The meawen T the diTerent resilis in
lerms ol resolution ol peri-inplanis
lesis amouid implants. with an SLA
siiface beiween the sndy by Persin
cf al. (2001a) and the present expen.
menl s ool wideeseod, 18 should be
pointed out, however, thal syuemic
atilsotics. were weeill s an adjisic o
the local therapy in the sdy by Persson
el ey, whereas oo putdblaics
were peovided fo the ammaks in the
Cufne tnal,

The reutment outcome ab mplts
lwpe [ (Tillmile surface) in the present
stimly was enthrely differend from the
observed ul the other implant jypes,
Two amplanis of gype £ were s aller
surgical wresdmem of per-implaniifs
wnd reliographic and hivobsgical ana
lyses of rempming sies revealod thin
coilimudes biane liss oecumed gl Bl
large inflammatony lesions persisted in
the peri-implast soft tissecs. Whike nn
i docamentition of freateseni il
experinsenial per-implantiiis appenrs
be vidlable for Ineplonis widh s Tillmibe
sarface, the mealts presemted in ihe
pecsent expeeiasn ndienie thii mmplam
surluee charaetgrislics may have o deei-
sive inlliemee on the oitdonee of boal-
e o pesi-imyplantitis, It should be
realizsd,  however, that  the  resulis
shioled be evplupied ol inernpeeied
from the prerequesites of the stsdy and
that ilse omtcome Tosm oibier or adidi-
tiomal trentment protocols cannot be
preeceed,  The  nwchonleal  Boliln
remesal provedures ased b the present
stidy were poven to b elfective fon
pmplanl types A&, B amd s soe exienl
implant C, while at implost type D the
Ercalmici micasiies were inasliickend.

The main objective in the present
stidy  wos do evaluite  resaluigen of
peri-implantitis lesions following sungi-
cal sreatment. The experimetal oulling
and inethads used for the analysis werg
dlesipned acennlingly, Th rsdiograplic
bome gain obaered for thive of ihe
implamt iypes cannnd therclione be eval-
wited an termis ol Uie degiee ol the we
called pe-ossemntegraion. Experimental
stmbics pimwng  al  mvesligaling  the
poteaia] fe-osseointzgration Iollowing
trgatinent of  perisinpladtitls  reguine
dasesaiiagits of amporiait  loodmarks
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luat idscate the level of Daisie suppot st
the wme of tnesiment. Such Bmlmiarks
werte bvroduced o previous experd-
mynts by Wetsel er ol (1999 and
Pervun of ol (199, N00a) aml
pncludad fAummechrome markers m bone
Piwsare wned denbum ogs plosed a e
i upJL';J.I pu',hhiuu ol e osweous
ilefecl. Mo atbempis aere maale e assess
ie=wicomde g ralen in Ahe pesent sudy.

In summnry, the results from the
experimentul sty revealed b resolu-
tion of peri-implantitis following weals
fwnd  willwhal  sesbenie oF hecal
antimicndbdal iherapy s possible and
Uit the onfoomise of thempy (s infliseed
Iy amplunl swilice clhuraclerstics.
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ble provides an cihical base 10 per-
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