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Abstract
Objectives: The aim of lhis study was to an31yse the proportioJls of peri-implant
lesions at implants after 9-14 years of functioll.
Material and Methods: Two hundred and ninety-four patients underwent implant
therapy during the years 1988-1992 in Krislianstad County. These individuals were
recalled 10 the specialil)' clinic I and 5 years after placement of the suprastfllcture.
Betwecn 2000 and 2001. 218 patients with 999 implallls were examined clinically and
r~ldiographically.

Results: Forty-eighl per cent of the implants had probing: depth ~4 mm and hleeding:
Oil probing (peri-implant mucositis). In 20.49~ of the implants. the bone level was
located 3.1 mm apical to the implant shoulder. Progressive bonc loss (~ 1.8 mm)
during the obSef\'ulion period was found in 7.79(, of the implants. Peri-implantilis
defined as bone loss ~ 1.8mm compared with I-year data (the apical border of the
hony defecl loc~l!ed at or apical to the third lhread, i.e. a minimum of 3.1 mm apical to
the implalll shoulder), combined \vilh bleeding 011 probing and or pus. were diagnoscd
among 16<7r of the patients and 6.61/c of the implants.
Conclusion: Aftcr 10 yc:U"s in use withoul systematic supportive treatmen!. peri­
implanl lesiolls is a common clinical entity adjacelll 10 titanium implants.
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Over the last decades, denial implants
113ve become a commonly used treul­
melH alternative lO removable and con­
\'cntional fixcd partial demures. The
prognosis of implant lrealmenl is often
reponed as survi\'al rales (i.e. lhe
implant is slill present in the mouth).
In a previous publication on the material
included in lhis paper, a survival rate of
95.7% was reponed (Roos-Jansilker
et al. 2006). which is in concordance
Wilh other long-term sllldies (for a
review. see EsposilO et al. 1998a. Ber­
glundh el al. 2002). Howe\"er. in order 10

describe lhe outcome of implant treat­
ment more accurately. the clinical con­
dilion of the remaining implanls needs
to be considered (Momhelli et al. 1987,
fvlombelli & Lang 1998, Leonhardt et al.
1999, Roos-Jans.iker el al. 2003). Infec-
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tions adjacent to implants do occur and
lhe term peri-implant mucositis was
proposed for reversible innammalion
of the soft tissues surrounding implants.
If such an inflammation is combined
with loss of bone. it is referred to as
peri-implantitis (Alhrektssoll & lsidor
1994). Peri-implantitis. if not Sllccess­
rull)' lreated, may lead to complete
disintegmtion and implam loss (Esposi­
10 el al. 1998b, Quirynen et al. 2002,
Leonhardt et al. 2003).

The prevalence of peri-implant muco­
sitis has been reponed in lhe range of
8---+49, (Adell el al. 1986. Lekholm
et al. 1986, 1999. Sp6rlein & Stein
1987, Smedberg et al. 1993. van Steen­
herghe et al. 1993. Bengazi el al. 1996,
Jepsen et al. 1996. Behneke el al. 1997).
while lhe prevalence of peri-implantitis

has been reported in the range of
O-14 ...J.ik (for a review. see Berglundh
et al. 2002). The wide ranges reponed
may panly be owing to differences in
defining lhe two enlities. and different
lengths of the studies cited.

Periodontal destruction around the
teeth is a relatively uncommon phenom­
enon during their first 20-30 years
of function (J-1ugoson et al. 1998),
Although peri-implanl disease is a dif­
ferent entilY and may not complelely
mirror periodontal disease progression,
there seem ID be several similurities
(George et al. 1994. Bullon et al.
~004). Therefore, it seems reasonable
to anticipate that the frequency of peri­
imphmt lesions will increase as a result
of increasing years of function. As of
now, limiled long'lerm data exist 011
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Tab/e I. Impl:tm distribution \\ithin subjects IN = 9991

10 lhe implalll to asses~ intra- and inler­
examiner \'ariabilit) (authors A.-M .. R. J.
and S. R.). The radiographs were chosen
llsing a table of random numbers.

Data analyses

Descriptive statislics on pre\·alence
were calculated and tabulaled. SPSS
11.0 stalistical software program for
PC (SPSS Inc .. Chicago, lL. USA) was
Llsed for sl,uistical calculation.

Results

DUI of lhe 294 patients who were pro­
vided wilh implants during the period
1988-1992. 76 patient:-. did not allend
the final cX;Jmination. Twcll1y~two

patienl!' had died, and 54 p<..ltients did
nol wish 10 panicipate or \Vert' unable 10
allend because of heallh reasons. Thus,
this repor! includes a study group of 218
individuals wilh 1057 implants from
whom final 9-1-l--year d,Ha were gath­
t:red. Du! or the 1057 implams placed,
12 implants in 10 patient~ were not used
in the suprastructure. mostly owing to
improper placement of the implant.
These implants were considered "sleep­
ing implants" and were excluded from
analysis. In addition. 46 implants in
22 palients were lost before placemt'llt
of Ihe suprastructure or during the fol­
lOW-Up period. Thus, 999 implanls were
available for analysis. The distribution
uf tht:se implants wilh respect 10 loca­
tion in lhe oral cavity is presented in
Table I.

Table 2 presenb lhe sludy population
with respecl to lht' length of lhe obser­
vation period. Sixty-five per cent of the
patients and 60S"i. of lhe implnll1s had a
follOW-lip of I1 years or more following
implant placement. and 85'1(; of the
patients and SOo/e of the implants had a
follow-up of 10 years or more.

The inlnl- and inlerexaminer analysis
of the selected radiographs demonstrated
a complete concordance in 86.'1~~ and
83.57r. respectively (Table 3).
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Radiographs al the 9-14-)'ears examina­
tion were oblained at implant areas
llsing the long-cone technique. The
radiographs were analysed for bone-to­
implam conlaCI by one and the same
examiner (author A.-M. R. J.) using a
magnifying viewer (l\'lausson viewer.
X-produkter. ivlalm(), Sweden). This
examiner also recorded bone-level
changes from radiographs obtained of
lhe implam areas I year after placement
of the suprastruclure. Threads not sup­
poned by bone, on both the 1- and 9-14­
year radiographs. were counted at lhe
mesial and dislal site of each implant.
The sile Wilh the most pronounced bone
loss was chosen to represem the' implanl
when calculating implalH data.

Bone loss occurring between I-year
radiographic examination and lhe radio­
graphs. obl~lined after 9-1-1- years, were
calculaled. Radiographs from IO~~ of the
patients were selecled for a second ana­
lysis of lhe marginal bone-level adjacelll

Radiographic Examination

• number of implant":
• il11plant positioning [(maxillary;

mandibulary: ,llllerior (incisor/cu')pid
region): pO:'olerinr (pre-lllolar-molar
region)]:

• probing-deplh measured ill four sites
(me~ial. bUC(,~IL Jistal and lingual)
of each implalll 10 the nearest milli­
metre llsing a plastic probe wil.h
0.25 N force (Hawe Click-Probe
KelTHuwe SA. Bioggio. Switzer­
land);

• bleeding on probing. presence or
absence. following probing-deplh
measuremenl

• suppuration. if apparem, following
probing:

• number of implalll lhreads and milli­
metre nOI supported by bone at
lhe mesial and distil! aspects of the
implant on the radiographs tlhe
implant coller measure I.J mm and
the distance bt'tween lhe threads
O.6mm).

the presence of peri-implantili:i (for a
review. scc Berglundh et al. ~OO~).

The aim of the presenl sllldy was IQ

det .. rmine the prevalence of peri-implam
ksion~ around litanium impbnl~ in t"unc­
tion 9-1-1- years after pbcemenl.

Material and Methods

This study was approved by the InstilU­
lional Review Board, University of
Lund. Sweden. All panicipaling indivi­
duals signed all informed consenl. The
study repoTls 011 patients treated with
titaniulll implants (Brrmemurk. System" .
Nobelpharma. Goteborg, Sweden) at the
Puhlic Detllal Health Service in Kristian­
stad. Sweden, from January 1988 to

December 1992. During this inlerval. a
total of 29-1- patients were provided with
implant-supported fixed or removable
restor<ltions at the Depanmcm of
Prosthodontics by two prostodontists.
29.4'7c of the individuals were edenllllous
berore implant placement. The two-slep
implant surgery procedures were per­
fonned either at the Department of Oral
SurgeI)' (three oral surgeons) or the
Depanment of Periodontology (three
periodontists).

Systemic antibiotics were prescribed
to all patiellls for 10 days slarting the
day before implant installation. Twice­
daily chlorhexidine rinses were recom­
mended lIntil the sutures were removed
after 7 days. Submerged implant heal­
ing was allowed for a minimum of 3
months. Then. the surgical abutment
connection was made. and shortly there­
afler, the supra structure was placed. All
patiellls were instructed on how to main­
tain proper oral hygiene around the
implants and the remaining teeth. Sub­
sequently. the patients were rderred
back to their general dentisl for suppor­
tive periodonlal care and follow-up.

One and 5 years after placemelll of the
suprastruclUre, lhe patients were seen al
the Department of Prosthodontics for
clinical examination, and new sets of
intra-oral radiographs using lhe long­
cone technique were obtained. Between
January :WOO and December :W02. the
patients were recalled for a clinical and
long-cone radiographic examination.
111is final examinalion was performed
9-14 years after implant placement at

the delllal clinic of the University of
Krislianslad by one and lhe same exam­
iner (aulhor C. L.). All update of the
medical and denIal history wa<; n13de on
all pmiems aHending lhis t'xaminalion,
which included the following recordings
under analy~is in lhe presem reporl:
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Tabl/' 4. Prevalence (<;r) (lf implant,> in lhe study materi:ll based on bone le\'els only. described as
Ihreads (mm) (l01 supported by bone at the mesial andlor distal aspect at I-year examination
lA' = 999) and 9-14-ye:u examination (N = 9~7)

r(/blt,~. Y...ars of foll(m-up b~ palient and
implant

*Number of initially placed implants (N"'" (057)
minus 'sleeping: implams' (N = 12) and lost

impl:lnts (N = -1-6).

The pn."\·alence of peri-implantitis
lesions b) deg.ree of bOllt" levels. prob­
ing. depths and bleeding on prohing. is
pre~ellled in Tahle 7. It was observed
Ihat 16.0% of tht' implants and .t8t;i- of
the patitnt:-. had pockeb ;<:.t mm and
bleeding all probing but no concomitant
bone loss. Furthennore. 10.4';( or Ihe
implants with bleeding on probing and
41.1 C}'c or lhe patients had a bOIlt' level
in the range of three to ram threads
(3.1-3.7mm). Twellly.four per cent of
the patiems and 5.6% of the implall1s
with bleeding on probing h:1<1 a bone
level at ;<: 5 (43 nun) threads.

If pcri.implantitis is dL:lincd as bune
loss? 3 threads (a minimum bone loss
of 1.8 nUll) following the firsl ye:1r in

fllnction combined with bleeding and or
pus all probing. 16lj} of the patienls and
6.6t;i-- of Ihe implants would be diag­
nosed to have peri-implamitis after 9-1.t
years (Table 8). In all cases diagnosed as
having peri-implantitis. the apic~l bor­
der of the bOlly defect was loctlted at or
apical to the third thread (i.e. the bone
level located a minimum of 3.1 mm
apical 10 the implant shoulder). 7.7%
of the impla11ls had progres~ive bone
loss (;;: 3 threads) over lhe period. How­
ever, at 1.1 % this bone loss was not
combined with blt'eding andlor pus. and
therefore was not diagnosed as peri­
impluntitis. At 10.7% of the implants.
a radiographic peri-implalll gain of bone
from year I to linul examin~tion was
registered. Bleeding was concomitalll in
8.40/, of the~c sites.

~5(;:'4.3)40.7)~ (3.1)

216 patil'nt~ were available. Two
patiem~ with 12 illlplallt~ did not agree
for radiographic examination leaving
987 implants available for lile sllldy.
At 21t;i- of the implant~ the bone level
\\'a:-. located at or apical to tht' third
Ihread (equals ~3.1 mm) al tile final
radiographic examination a~ compared
with 11C}t at the I-year examination.
Among the drop-ouIS. 40 patients with
193 inserted implants had 5-year radio­
graphs. Fifteen implants were lost and
resulted in 178 implant:' still in function
at 5-year follow-up. Percentages of
implants with differenl degrees of bone
levels art' presented in Table 5.

The prevalence of peri-implant lesion~

focllsing on probing dt'plh and bleeding
only. on patienl and implanl bases. is
presented in Table 6. Clinical measurt'­
ments were perfonned on four sites
(mesial. buccal, distal and lingual) at
994 implants in 218 pmiellls. Five
implants were lIot measurable. owing to
the design of Ihe supmSllllcture, and
were not included in the analy!'is.
Forty-eight per cellt of the implants and
76.6'k of the patients demOllSlr<lted prob­
ing depths ;<:.t mm with bleeding on
probing. and 7<;(- of the implants and
18.3t;f. of the patient~ had probing depths
~6mm with bleeding on probing.

2 (2.5)

8:-.5
93
7.2

I 11.9)0(0-131

86.2
12.5

U

± 0 thread
+ I thread
± 2 thre:lds

Table .t pre~ents the percentage~ of
implalH<" with different degrees of bOlle
loss at the I-year and at the final radin­
graphic examination. Radiographs from

Threads (mml

Y(."ar.~ of Patients Implants*'
1"0110\\ -up IN - 218) (N= ()99J

9 J·t (I6 cJ,) 196 \2w''l;1
10 44 (20r;() 20-1- (20'U)

11 6-1- (29<;}) 272 (27'" J

I ~ -1-5 (2 I r,;,) 197 \20';;;}
1:- 21 (10%) 87 (9fJl)

14 10 (5'/(1 ·B (41J,

Table j. Intra- and inter-examiner anal~'sis

lc,(- concord>tncel of the radiographic measure­
ments on lhe llIe"ial and distal sites of the
implants in 26 sampled patients (1Oc,c of the
population'. wilh >t IOtal of 224 site" available
for study

Tablc 6. Pre\'alence (<;;-) of probing depth (POI (\\ ithoUl atlel1tion to presence of bone le\ els)
measured at four sites of the irnlJlam. and bleeding/suppuration on patiem (N - 218) and implant
(N"'" 994) ha'>is

TaMI' 5. Pre\'alence (<",.,) of imphl1lts in !he drop-nut group hased on bone levels only. descrihed
1.I~ threads (mm) nOl supponcd b) bone at the mesial and/or di;;tal :lSpc~·t :Il 1~year e:\:llllination
(.N = 178) and 5-year eX:llllinatinn (N = t 78)

bledin:; 110 bkeding bleeding

P<lticnts 76.6 I 1.0 ·m8
Implants 48.1 12.3 19.0

Discussion

The pmienls included in this study were
surgically treated with Br;lllemark
implants with a machined surface by
specialists in either periodontology or
oral surgery. The slIfgical procedure as
well as the initial follow~up were
standardized for all individual~. There­
arter. supportive therapy was based on
the ri ....k assessments made by the refer­
ring general dentist. A\'ailable record~

did nOI allow any meaningful analyses
of Ihe nature and quality of supportive
therapy.

Although the mean llumber of dental
visits during the observalion period was
high (15.3), the range was wide (from
o to 60 visits). Sevt'ral of the patients
with frequent visils to the dentisl. visited
lhe dental clinic owing to mechanical
problems related 10 the implant treat­
ment and nOl in order 10 receive suppor-

2
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2
3

0.9
0.9

tu' bleeding

5

3
;

PPD;:,6lt1rtl

llU
7.0

4 (3.7)

bleeding

7
7

8
9

31J.I)
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~.J

(\(l blcedin:;
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22

PO~5 mm
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26
}}

20
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30
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PPD. pocket probing depth.
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5 years

Threads (mm)

I year
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Table-;. Prc\ alerlec (C.; I of peri-impl:Hlt le,ion, e\ idellced h.\ diffcrclH hone Ic\el1- III additl(111 10 flnd,cl depth, :mJ blccdinf:.I"uppurallon 011 patient
{.\ = :! 161 ::l.I1d IInrlant (A' = 9871 basi~ measurL'd at the me~i:ll and dl"tal sitL'~ 01 the Implant

PPD~3mm PPU~-4nlln PPD~5I1lm PPD;?-6111111

bkedlllg 11("1 ble.:din:,: bleeding nfl bleedlllf ble~din~ n("l hleeJlIIg blccdin~ lit) bleeding

Bnlle Irnof IIlIfl"III!51lflUldrT

P::llicllIS 35.0 15.0 -18.0 :W.4 16.0 3.7 3.7 I..
Irnpl:ulI~ 1-1.1 -u 16.0 5.6 U O.(J 1.0 0.3

BUll( Irn·1 01/(' ('T 111"11 rhretlds
Palients -49.0 21.3 53.7 ::!J.3 ::' 1.8 6.0 Y7 I..
Implant:> 13.6 6.0 13.7 5.7 5.2 lA " 0.3

/Jnlll' Irn'lt/m'l" or jnllr Ih,-c<IIiJ

Patients 13A 65 28.7 7.0 125 ::!.S 3.7 lA
Implant ... 3A lA 7.0 1.5 :!.9 0.5 0.9 0.2

B(mr /PI'r! ~ j IIITf'ndJ

Patielll' 5.5 2.3 IK5 H X.3 ::!.g 3.2 0.9
1Illl'lalllc; U OA -4 ..' 1.1 1.9 0.6 U.S U.2

ti\'~ periodontal therapy. These dara. in
combinalion \\'ith a lo\\' yearly \'isit TO
dclltal hygienists (0.6 times per year),
indicate that Ihis group of patients. as a
whole. did 1101 allC'lld a struclured ~up­

portivc trealmenl progr:mmlc. This

Tablr8. Pre\'alcnl:e (fie) of banc k\el
changes evidenced OJ different :Ulloums of
bon(' loss or gain ;End blcedillg/~uppuration on
patien1 IN -'- 2 Hi) ;lIld implant (N = 987) basis.
1I1cOlsured at the mcsial and clistal siles of thc
implant. hClweCIl I-year radiographic coll1rol
and lin:ll C.,\;llllinalion

HI lA
S.O 2.2

1.4 0.5
OA 0.1

55.6 "+.2
18.2 7.0

14..l 0.5
H 0.8

]A 0.5
2.0 0.3

pre-existing radiographs. Gr6ndahl et at.
(1998) demonstrated a small illlerobser­
vel' varialion measuring 0.1 nun changes
in bone level<; llsing i.l x 7 magnifying
lens :H Brtmemark implanls.

Peri-implatll Illucositis has been
defined as an innammatory process
affecting the tis:-ue:- ;Jround an o~seoinle­

grated impl'lIlt witholll loss of supporting
bone, :md peri-implantitis as an innam­
mator)' proce~s affecting the tissues
around an osseoinlegrated implant with
loss of bone (Albrektsson & Isidor 199-1).
If these criteria to define lhe two entities
had been applied in Ihis paper, 30.1 C;C of
rhe implams would have been diagnosed
as having pcri-implant mucmilis :lnd
-I3.3st a~ peri-implalllitis. It may there­
fore be argued that :ouch a strict definition
(inflammation-J-hone 10<;0;) of pen­
implantitis a... the one put forward .It the
European work<;hop of Periodontology
199-1 may nm be u~eflll in dinic::t} prac­
tice. Branemark implanls have been
shO\....n to show hone lo!!:, to Ih" first
thread during the he.lling period and the
firsl yenr nCier abutment connection. In
Ihe <;mdy by Adell et al. (1981 ). a mean
bone los~ of 1.5 mm \\ as found during
lhe healing phnse :lIld the fir:'1 YC:::Ir in
function. In a paper by Oh et al. (2002)
facIal'S like surgical tr.tullla. occlusal
overload. micro-flap, biological \\·icl!h.
implant crest module and peri-implantili~

were suggested as causative faCial'S for
initial bone loss to implams.

In lhis study. after I year of fUllction.
almost half of lbe implants demonstrated
bone levels at or apical 10 the lirstlhread.
This could be e.xplained by remodelling
during rhe healing pha"e andlor a possi­
ble mea<;uremenl enor of one to IWO

informJtion is of importance evalualing
the dala provided in this paper on lbe
presence of peri-implant lesions.

The prevlllencc of peri-implanl infec­
rion:-; has been reviewed by Bcrglundh
el a1. (2001). They calculated that lim­
ited data exisl on the percentage of peti­
implant infection:-; ;,tfler 5 years. The
daw preselllcd in our paper Illay reflecr
lhe outcome among subjects who are nOl
atlending frequently administered SPT
programmes.

T\\,enty-two patients had died and
54 patients frolll the total s~mple did
not \\ ish to pllnicipalc or were unable ro
attend owing to health reasons. Radio­
graphic data existed for 40 patients in
thi, group at 5 years. ::md il \\,3.., found
Ihat the percentage of implant loss in
this group \\ as higher than in the sludy
~roup at 5 )Cani (Roos-Jansnker et al.
::!OO6). Also. the 5~year data on bone
lo~s at existing implams available in the
drop~out gwup demonstrated that bone
loss was evidem at 70se of rhe implants
aller 5 years (Table 5). This figure
should be compared wirh the da[a for
the final cxamin:llion of the study group.
It may therefore be pertinelll 10 claim
Ihat tbe percentage of peri-implant
le,ions at 9-1-1 years reponed in this
paper would h:l\t: been higher if these
indi\'idual, had parlicipated and could
have been included in the analysi~.

The intraexlIminer analy,is demon­
stnned complere l~oncordance in 86r;~

of the measurements. and the illlerexa­
miner analysis det1l0n~traled complete
concordance in 83.5';(-. Pitiph:u et al.
(200-1) concll1ded thal in t'pidemiologi­
c31 studies valid as~e:-;S1llents of perio­
dontal di:-;ease may be pro\'ided from

6.0
14.2

1\0 blecdingl
suppuralion

71).2
42.2

Bleeding}
suppuralion

No hr)//r' fOH
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lhr('(/tf.~
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OIlC (IT lInl

rhrt'tuJs
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Fig. J. Arrow poillls at an implanl with hOllc
loss amounting tQ :lpproximately ~mm after
I 0 ~'ears in function.

lhreads on radiographs. Therefore. from
it clinical point of view it may be more
reasonable lO define peri-impl<Ullitjs 3S

implants demomtrating BOP and/or pus
th::n h3\-e lo...t bone in the r<U12e of
~ 1.8 mm (Ihree threads in the Brane­
mark syslem) following the first yenr of
healing.

1O.7'ff of Ihe implmus demonslraled
bone gain ~ llhrcads belween Ihe 1- and
9-14-year examination. Thi" may repre­
sent a true bone apposition. but it may
also be owing to the error in the radio­
graphic technique as well as a mea­
surement elTor while analysing the
radiographs (i.e. the final r.ldiograph
lllay be differenlly angulated in compar­
ison with the I-year mdiograph). A fe\\'
implants were diagnosed as gaining > 3
(hreads. These cases were re-analysed by
(WO independem examiners who agreed
on the amount of recorded bone
gnin. Accordingl). it ...eems po,sible Ihat
"bone apposition" may occur in areas
that have lost bone adjacent to implanls
although no ...urgical tfi:atment has been
perfonned. The measurement errors
d~~cribed abme will most likely also
ha\ e :111 impact on the recorded bone loss.

Implant success has been defined <IS

"bone loss during the firsl year of func­
tion should llot exceed 1.5 mm and bone
loss after the lirst year should nOI exceed
0.2 mm per yea ... · {Albrektsson et al.
1986). A bonc los'i of 0.2 nllll/year tak­
ing a IQ-year perspective af!er the lirst
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having peri-implantitis (defined 'b hone
loss ;a: 3 thre';lds compared wilh Ihe
I-year follo\\-upJ. In a recent \1tJ(1~ h~

Fran ...son et al. (20051. high prcv:llenc:e of
progres<.,ive bone I()s~ wa~ al<.,o found.

Bone loss in the dropout gnHlp wa:­
more evident after S year... than in the
study group after 9~14 years. SeVelll)
per cent of implalH~ in the drop-out
group had bone levels at or below the
levcl of the first thread aftcr 5 ycars
(Table 5) compared with 60'ff of Ihe
implams in lhe study group after 9-14
years (Table -l). In a previous paper
(Roos-Jan"iiker et al. ::!OO6). latc implant
losse.. \\ere more frequent in Ihe drop
oul £roup :t!- compared wilh the stud~

group H.Se;( 1'('1".\"/1'" O.3t;a It i!- likel)
that Ihese implants \\e:re losl 0\\ ing to
progressive peri-implanliris. Long-Ierm
data based on complying patiellh. \\ ill­
ing to aHend denial checkups may not
mirror the true clinical realilY. Hence.
Ihe pre"cnt study. may to some extent.
presclll more realislic figures ill whal to
expect in the future when a majority of
implant therapy and follow-up is per­
formed in general praclice.

The d:.Ha pre~et1led in this paper high­
light the necessily to report on out­
come variables including clinical and
radiographic conditions of implants in
addition 10 survival data. For further
studies. it is also of imponance 10

analyse patient-related faclors involved
in Ihe pathological process of peri­
implantitis.

In conclu"ion, peri-implant le'iions
were a common entil~' in thi~ p:.Hielll
material. It should. howe\'er, be kept in
mind thal these patiefHs had nOI been
part of a structured supponive perio­
dontal care programme.

Addl. R.. L"l..hollll. Lt.. R'lCklcr. B. &. I3rftne­
mark. P.-L (1981) :\ 15-y~;tr ~H1d~ of

year of rl;"tllodelling (1.5 mm) \\ \)uld
roughl) result in Ins... of none suppon
for three thrl;"ad'i using Bninemark
... mooth surf:Jce imphlllt<., (e.lch thread
mea"'llres 0.6 mm and Ihe implant neck
measure... 1.3 mm) (Fig. I). It lIla). how­
ever. be t1ebated whether ~tlch a Ca ...e is
t(l be considered a~ a Sth.:ces~. especially
as implant!' arc now frequently used in
younger individuals who will need
to retain them for 1l111l.:h more than
10 ~ears. The use of a ne\\ (erlll like
"implanl !'uecess" may uccordin£ly
inadvcnentl) make implant treatment
...eem more fa\'ourable Ihan it i~. There­
fore. in:-.teild of using arbitwr) ddini­
lion!'> of :-ucees", in this paper \\e ha\'e
pre:-.emed the pre:o.ence of peri-implanti­
tis lesion:- using different (hre~hold... for
probing depth and presencehtb~enceof
bleeding on probing bOlh with and with­
out differenl degrees of bone loss.

Depending on ho\\' peri-implaJ1lilis is
defined, the frequcncies of occurrencc
will vary considerably and it Illay accord­
ingly be difficuh 10 compare ~lLtdics. This
wa... evident in a recent systematic review
by Berglundh et al. (2002). They reponed
frequencie:- of peri-implantitis in the
range of Q-14A%. \\ ith a weighted
tlle~l1I on fixed panial demures of 6.4LA:.
In one of the included slUdiel'l (Behneke
et 31. 2000). 14A'i£ of the implants (IT!.
Srraumann. Waldenburg, Switzerland)
\\ere reported 10 have led to peri-implan­
litis, whereas the two included sludies of
the Brjnemark implant syslem reported
Iha! 0 or 1.6Ck of Ihe patients had peri­
implantitis (Hemmings el <11. 1994, Elia.,,­
son ct al. :2000). These ftgurc!- previous
reponed for the Branemark system afe far
from whal wal'l found in the large group of
indi\'iduals in the present report. One
explanation may be Ihe difference in
observation time belween the above-ciled
papers and the present study. It has been
pointed OUl before that it is pmsible thal
peri-implamiti" will be more frequenlly
found afler increasing time within the oral
c.;t\ it). Thi~ view is supported by data
from this sludy (Tahle~ .t and 5)" Another
c\plnnation for difTerences in the preva­
lence of peri-implant le~ions may be
difference~ in the "upportive care pro­
gr..lIlune. 111e patien(,~ in thi" 'itudy \\ere
not <.,ubjected 10 :1 unifonn "upponi\'e
~riodontal Ireatment program. which
mny increase the ri~k of developing peli­
implant lesions. It is lllOSI likely th:n the
supported care will innucnce lhe outcome
of the implant treatment.

In our stud) 6.6%. of the implmus and
16C:i- of lht' patients were diagnosed ~IS
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may occur among more than half or
lhe subjects after 10 years if a sys­
tematic supportive periodontal ther­
apy is not provided.


