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Abstract

Aim: This study evaluated the impact of the IL-1 genotype and smoking status on the
prognosis and development of complications of osseointegrated implants.

Material and methods: The clinical charts of 180 consecutively admitted patients were
analyzed with respect to the occurrence of biological complications in conjunction with oral
implants. Biologic complications were defined as clinical conditions with suppuration from
the peri-implant sulcus, development of a fistula or peri-implantitis with radiologic bone
loss. All patients had received one or more ITI® dental implants, which had been in function
for at least 8 (range: 8-15) years. This patient population had received 292 implants. From
these, 51 implants in 34 patients showed late (infectious) biologic complications, and 241
implants had survived without any biologic complications at all.

Results: Of the 180 patients, 53 were smokers, who were subdivided in a series of classes
according to their intensity of smoking and 127 were never smokers. Sixty-four of 180 (36%)
patients tested positive for the IL-1 genotype polymorphism. This prevalence corresponds to
previous reports for the prevalence of European descent populations. The results for the
non-smoking group indicated no significant correlation between implant complications and
a positive IL-1 genotype. However, there was a clear association for heavy smokers between
a positive IL-1 genotype and implant complications. 6 of 12 or half of the heavy smokers and
IL-1 genotype-positive patients had either an implant failure, i.e. loss of implant, or a
biologic complication during the follow-up period.

Conclusions: These findings have led to the conclusion that there is a synergistic effect
between a positive IL-1 genotype and smoking that puts dental implants at a significantly
higher risk of developing biologic complications during function.

Although some oral implants such as the
ITI® system have high survival and success
rates, failures and biological and technical
complications do occur (Buser et al. 1997;
Brigger 1999). Biological complications are
generally characterized by signs of peri-
implant mucositis and peri-implantitis,
which include the development of fistulas,
suppuration in the peri-implant sulcus and
radiographic signs of marginal bone loss
(Mombelli et al. 1987).

Specific bacteria may be an essential
factor for the onset of periodontitis. They
trigger inflammation in the periodontal
tissues. However, the severity of perio-
dontitis is the result of multiple factors that
influence the inflammatory response.
This, in turn, may be altered by host factors
such as the presence/absence of genetic
polymorphisms and behavioral factors such
as smoking (Genco & Loe 1993). Inter-
leukin-1 (IL-1), prostaglandin E2 (PGE2)
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and matrix metalloproteinases (MMP) (Sta-
shenko et al. 1991; Offenbacher 1996) have
been associated as inflammatory mediators
for periodontal disease severity or activity
of progressing disease. It is also known that
lipopolysaccharides (LPS) of Gram-negative
bacteria stimulate monocytes and macro-
phages to produce IL-1 (Santamaria et al.
1989). Furthermore, IL-1 plays a central role
in bone resorption and destruction of extra-
cellular matrices upregulating MMP activity.

A specific composite genotype of the
polymorphic IL-1 gene cluster has been
identified (Kormman et al. 1997), which
appeared to identify adults who, in the
presence of a bacterial challenge, were more
likely to develop severe periodontitis than
age-matched subjects without the respec-
tive genotype. Also, the risk for tooth loss
in IL-1 genotype positive compared with
IL-1 genotype negative patients appeared to
be 2.7 times higher (McGuire & Nunn
1999). Smoking and a positive IL-1 geno-
type influenced tooth loss after periodontal
therapy both independently and combined
(7.7 times greater likelihood). A retrospec-
tive analysis of changes in bleeding on
probing (BOP) during periodontal mainte-
nance indicated that BOP was significantly
affected by the IL-1 genotype status, with
IL-1 genotype-positive patients having a
significantly higher BOP percentages (Lang
et al. 2000). There is also an association
between this specific genotype and in-
creased levels of IL-1 in monocytes in vitro
(Pociot et al. 1992) and in the gingival
crevicular fluid (Engebretson et al. 1999).

Controversy exists in answering the
question of whether or not patients posi-
tive for this composite IL-1 polymorphism
are also at elevated risk for peri-implant
infections. One single provisional report
addressing this hypothesis failed to estab-
lish a relationship between implant failures
and the IL-1 gene polymorphisms (Wilson
& Nunn 1999). In this study, more than
50% of the failures were early failures, i.e.
occurred during the first year after place-
ment of the implants. Since early failures
may result from a variety of factors ranging
from surgical trauma to other clinical
management aspects, such cases may not
appropriately represent failures due to im-
muno-inflammatory responses that may be
influenced by the IL-1 genetic factor.

On the other hand, a recent analysis of
182 implants in 9o consecutively admitted
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patients after an average of 5.6 years of
function has clearly established that IL-1
genotype-positive heavy smokers demon-
strated a significantly increased risk for
peri-implant bone loss following prosthetic
reconstruction and during the supportive
periodontal care phase of the treatment
when compared with the IL-1 genotype
negative smokers (Feloutzis et al. 2003).
The aim of the present study was (i) to
examine the relation between the IL-1
polymorphism and biological complica-
tions of osseointegrated ITI® dental im-
plants and (ii) to explore the association
between these allelic variants of the IL-1
gene complex and peri-implant complica-
tions in both smokers and non-smokers.

Material and methods

Patients and implants

The patients evaluated in this study were
recruited as part of a long-term oral implant
maintenance population of the Department
of Oral Surgery and Stomatology, Univer-
sity of Berne, Switzerland. Of the original
223 patients in the cohort, 180 were
available for re-evaluation. The remainder
could not be recalled because of moving
away from the area or having passed away.
All of them were Caucasian (87 males and
93 females) and between the ages of 25 and
90. They were all in good general health.
All patients had at least one ITI® implant
(Straumann, Waldenburg, Switzerland) in
function for at least 8 years, with a range of
8-15 years. All patients were enrolled in a
maintenance care program at the Depart-
ment of Oral Surgery and Stomatology,
University of Berne, Switzerland, or in
private dental offices.

A total of 292 ITI® dental implants had
been installed in different areas of the jaws
between 1986 and 1993. Out of these, 67
were of the hollow cylinder design, 137
hollow screws and 88 were solid screws.
All implants were placed in a non-sub-
merged modality (one-stage concept) and
supported by either single crowns or short-
span fixed partial dentures.

All patients had been recalled annually for
both a clinical and radiographic examination.

Clinical evaluation
The clinical examinations included the
evaluation of the parameters described

previously (Buser et al. 1990), such as
suppuration, modified plaque index (mPII)
(Mombelli et al. 1987), modified bleeding
index (mBII) (Mombelli et al. 1987), prob-
ing depth (PD), the distance between the
implant shoulder and the coronal margin of
the peri-implant mucosa (DIM) and finally,
the attachment level (AL) calculated as the
sum of PD + DIM. The 8-year AL values
were compared with the 1-year values to
evaluate the AL changes around the im-
plants over the period between both exam-
inations (AAL;y gy).

Radiographic analysis

Standardized intra-oral radiographs were
obtained applying the paralleling technique
at annual intervals following implant in-
stallation. Only the 1- and 8-year radio-
graphs were used for analysis. For each
implant, the distance between the implant
shoulder and the first visible bone-implant
contact (DIB) was measured (in mm) by the
same blinded examiner (B. G.) at the mesial
and distal aspect of each implant (Buser
et al. 1990; Weber et al. 1992). The
individual DIB value was calculated based
on the average of the mesial and distal
readings. The 8-year DIB values were
deducted from the 1-year DIB values to
evaluate the crestal bone changes encoun-
tered around the implants over the 7-year
period between examinations (ADIB, y._g).

Interleukin-genotype and smoking status
For this study, each patient was recalled
for a check-up in addition to the routine
maintenance visit of the longitudinal eva-
luation. On this occasion, a smoking his-
tory was assessed and the IL-1 genotype was
determined using the PST™ (PST™ Genetic
Susceptibility Test: Hain Diagnostika
GmbH, Nehren, Germany). The DNA
was collected from a swab sample with
cheek cells. The PST test identified two
polymorphisms by polymerase chain reac-
tion: one located at + 4845 bp in the IL-1a
region and one at + 3954 bp in the IL-1
region. The result reported the presence of
allele ‘1’ or ‘2’. A homozygous type was
considered if there was an allele 2 in both
positions on the IL-1A and IL-1B genes. A
heterozygous type was considered if there
was only one allele 2 in both positions.
Both homo- and heterozygous combina-
tions were considered as IL-1 genotype
positive.



Based on a smoking history question-
naire (Ramseier 2003), each patient was
classified as either:

e Non-smokers (NS): The patient had
never smoked.

e Former light smokers (FLS): The patient
had smoked <20 cigarettes/day, but
had quit smoking at least 5 years ago.

e Former heavy smokers (FHS): The
patient had smoked >20 cigarettes/
day, but had quit smoking at least s
years ago. Former smokers (heavy or
light) who have quit smoking less than
5 years ago were still considered current
smokers.

e Light smokers (LS): These patients
were current smokers and smoked
<20 cigarettes/day.

e Heavy smokers (HS): These patients
were current smokers and smoked > 20
cigarettes/day.

Statistical analysis

Implants showing a fistula, peri-implant
suppuration or peri-implantitis with radio-
graphic signs of bone loss in the crestal
region were considered as having a biologic
complication. The changes of DIB and AL
over the follow-up period were obtained
from the differences of peri-implant bone
measurements and clinical AL between
years 1 and 8. The mean peri-implant bone
loss/gain and the mean clinical attachment
loss/gain for each patient were calculated.
Ordinal scores were assigned to patients’
smoking status. Former smokers (light and
heavy) and never smokers were assigned a
score of o, the current light smokers a score
of 1 and the current heavy smokers a score
of 2.

The associations of IL-1 genotypes with
implant failures/complications, with the
presence of bone loss or the presence of
clinical attachment loss were determined
using y> tests. Student’s t-tests were used
to determine the differences in age, years of
smoking and numbers of implants in each
patient, between implants with failures/
complications and the controls, between
the presence and absence of bone loss or
between the presence and absence of
attachment loss. The non-parametric Wil-
coxon test was used to determine the
difference in smoking status between the
two genotype groups.

Gruica et al . IL-1 genotype and smoking as risk factors

Data were analyzed for each implant and
each patient according to implant failures/
complications, mean DIB and AL. The
multivariate linear regression was utilized
to assess the associations of mean DIB and
mean AL, with risk factors adjusting for
confounding factors. The multivariate lo-
gistic regression model was used to deter-
mine the associations between implant
failures/complications, presence of bone
loss or presence of attachment loss and risk
factors adjusting for confounding variables.
Given that treatment responses for im-
plants placed in different subjects are
assumed to be statistically independent,
and treatment responses within subjects are
assumed to be correlated, a generalized
estimating equation (GEE) model was used
to determine the association between the
risk of having radiographic bone loss or
having clinical attachment loss and IL-1
genotype and smoking status while adjust-
ing for possible confounding variables. The
statistically significant P-value was ad-
justed to o= 0.01, according to the Bonfer-
roni effect due to multiple comparisons in
the analysis. The statistical analyses were
performed using SAS software (Statview®,
SAS Institute, Cary, NC, USA).

Results

Clinical observation

Of the 180 patients, 53 were smokers
(including light and heavy smokers) and
127 were non-smokers (including perma-
nent non-smokers and former light and
heavy smokers). Sixty-four of 180 (36%)
subjects tested positive for the IL-1 geno-
type. In total, 51 implants with biologic

complications were encountered in 34
patients leaving 241 implants in 146
patients without any complications.

Implants with biologic complications

The associations between biological com-
plications of implants and the IL-1 geno-
type on the one hand and Dbiological
complications and smoking status on the
other were determined first, unadjusted for
confounding variables. The smoking status
was significantly associated with biolo-
gical implant complications (P=o0.0012)
(Table 1). However, there was no associa-
tion between biological implant complica-
tions and the IL-1 genotype alone. The
possible confounding variables included
age, gender, years of service of the implant,
numbers of implants placed in each patient
and number of years of cigarette smoking.
Patients with biological implant complica-
tions had smoked significantly longer
(P=o0.01) and had higher numbers of im-
plants placed in their mouth (P =0.0075)
than the patients without biological im-
plant complications (Table 2).

For the non-smoking patients, there was
no significant correlation between the IL-1
genotype and biological implant complica-
tions. Strikingly, s0% (6/12) of IL-1 geno-
type-positive heavy smokers had implants
that exhibited biological complications
during the follow-up period (Fig. 1).

The multivariate logistic regression mod-
el showed that, after adjusting for all the
confounding variables, only the number of
implants placed in each patient (P =0.016)
and the interaction of the IL-1 genotype
and the smoking status (P =0.0079) were
significantly associated with biological

Table 1. Distribution of implant complications by smoking status

Smoking status Biologic % No % Total
complications complications

Never and former smokers 17 13 110 87 127

Light current smokers 3 17 15 83 18

Heavy current smokers 14 40 21 60 35

Total 34 19 146 81 180 P=0.0012

Table 2. Comparisons of number of years smoked and number of implants placed between
implants with and without failure/complication

Biologic complications No complications P
Mean SD Mean SD
Number of years smoked 245 13.7 17.2 10.2 0.0101
Number of implants placed  2.00 1.07 1.54 0.85 0.0075
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Fig. 1. Complications by IL-1 genotype and smoking status.

Table 3. Association of implant complications and risk factors using multivariate logistic

regression model

Variables

Estimate OR 99% CL P

Interaction between smoking and IL-1 genotype

Number of implants

1.0-35.23
0.97-2.60

0.0079
0.0158

0.84 2.32
0.46 1.59

0.5

0.4

0.3

0.1 +—

NS FLS
-0.1

[re]

FHS LS

-0.2

Smoker group

Fig. 2. Change of bone-implant contact (DIB) by smoking status: NS, non-smokers; FLS, former light smokers
(<20 cigarettes/day); FHS, former heavy smokers (> 20 cigarettes/day); LS, light smokers ( < 20 cigarettes/day);

HS, heavy smokers (>20 cigarettes/day).

implant complications (Table 3). Thus, for
the IL-1 genotype negative patients, smok-
ing was not associated with biological
implant complications, and for the non-
smoking patients (including former smo-
kers), IL-1 genotypes had no effects on
biological complications. However, for IL-1
genotype positive current light smokers,
the odds ratio of having biological implant
complications was 2.35 (95% CL: 1.376—
4.021); for the IL-1 genotype-positive heavy
smokers, the odds ratio for biological
implant complications was 4.15 (95% CL:
2.089-8.243).
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Radiological measurement of bone loss

If the radiographic bone changes between
years 1 and 8 (ADIB,y. g,) were positive,
actual bone gain around the implant over
the 7-year period may be assumed. Con-
versely, if the ADIB, y_gy levels were nega-
tive the patient had obviously lost bone
around the implant.

The associations of ADIB,y g, and all
the risk factors have been evaluated in
two different modes. First, each implant
(n=271) was treated as an individual unit.
However, by using the GEE model, all the
implants within each individual were con-

sidered to be related. Secondly, each patient
was treated as an individual unit by using
the mean ADIB, y_g of all implants in the
mouth.

Implants in patients with a positive IL-1
genotype (n=90) had statistically more
peri-implant bone loss (mean: —0.06, SD
o.57mm) than those of patients with a
negative IL-1 genotype (n=181) (mean:
0.22, SD 0.61 mm) (P =0.0004). Smoking
habits were also associated with ADIB, y. g
(P=0.0397) (Fig. 2, Table 4).

The multivariate linear regression model
showed that only the IL-1 genotype
(P=o0.0023) and smoking status (P=
0.0168) were statistically significantly as-
sociated with the amount of ADIB, y gy
each implant. Other variables, such as age,
gender, years of service of the implants or
years of smoking were not associated with
ADIB, y_gy. The GEE model was used to
determine the effect of the IL-1 genotype

for

and smoking on the presence of peri-
implant bone loss during the maintenance
period of 7 years, by considering that all the
implants within each subject were related.
The IL-1 genotype (P = 0.0022) and smok-
ing (P=o0.0205) were significantly asso-
ciated with the peri-implant bone loss
adjusting for all other variables (Table s).

Figure 3 demonstrates the distribution of
bone loss among implants of patients with
different IL-1 genotypes and smoking sta-
tus (Table 6).

When each patient was treated as an
individual unit, the mean values for ADI-
B,y gy from all the implants in each patient
(n=174) were calculated. In six patients,
this could not be performed because of
missing implants as a consequence of
biological complications. The results were
similar to the findings described above. The
IL-1 genotype positive patients (n=6T,
mean ADIB,, g,: —o0.050, SD 0.60mm)
had significantly more bone loss than the
IL-1 genotype negative population (n=
113, mean ADIB, gy: 0.22, SD 0.57 mm)
(P =0.0036). Again, the multivariate logis-
tic regression model was used to determine
the association between the presence of
bone loss in patients and the risk factors.
Only the IL-1 genotype (P<o0.0001) was
statistically associated with the peri-im-
plant bone loss after adjusting for all other
variables. Smoking was not associated with
peri-implant bone loss (P = 0.09). The odds
ratio for the IL-1 genotype positive patients



Table 4. Change of DIB by smoking status
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Mean changes DIB (y 1-y 8) SD n
NS 0.21 0.64 63
FLS 0.13 0.35 25
FHS —0.014 0.66 39
LS 0.38 0.64 18
HS —0.08 0.54 35

DIB, bone-implant contact, NS: non-smokers, FLS, former light smokers; FHS: former heavy smokers;

LS, light smokers; HS, heavy smokers.

Table 5. Association of peri-implant bone loss and risk factors using the GEE model

Variables Parameter estimates Standard error P
IL-1 genotype 0.85 0.28 0.0022
Smoking 0.38 0.17 0.0205
GEE, generalized estimating equation.
0.8
0.6
0.4 o NS
0.2 —| m FLS
£ . oFHS
0 <|:H:T ) olLsS
02 Positve Negative m HS
0.4 L
-0.6

Fig. 3. Change of bone-implant contact (DIB) in mm by IL-1 genotype and smoking status: NS, non-smokers;
FLS, former light smokers (<20 cigarettes/day); FHS, former heavy smokers (>20 cigarettes/day); LS, light
smokers (<20 cigarettes/day); HS, heavy smokers (> 20 cigarettes/day).

Table 6. Change of DIB by genotype and smoking status

Smoking status

Genotype
NS FLS FHS LS HS
Mean
Positive —0.06 0.063 —0.06 —0.45 —0.041
Negative 0.35 0.18 0.004 0.6 —0.1
SD
Positive 0.68 0.37 0.56 0.43 0.44
Negative 0.57 0.34 0.71 0.49 0.59
N
Positive 22 11 11 4 12
Negative 41 14 28 14 23

DIB, bone-implant contact, NS: non-smokers, FLS, former light smokers; FHS: former heavy smokers;

LS, light smokers; HS, heavy smokers.

to have bone loss over the 7-year main-
tenance period was 3.75 (99% CI 1.57—
8.95) after adjusting for the smoking status.

Clinical AL

If AL at year 8 was greater than AL at year
1, the implant was considered having lost
attachment over the maintenance period.
Implants of heavy smokers showed signifi-

cantly more attachment loss (AAL,y gy)
than implants of patients with lighter
smoking habits or non-smokers over the
7-year period. (P<o.0001) (Table 7).

No significant differences in clinical
attachment changes (AAL, y_g ;) were noted
between patients with a positive and those
with a negative IL-1 genotype. The multi-
variate linear regression analysis showed

that the clinical attachment changes were
only barely, but significantly correlated
with the patients’ age (P = 0.03) and smok-
ing status (P=o0.02). A GEE model was
used to determine the associations between
the presence of attachment loss and all the
risk factors. Only the smoking status
was highly significantly associated with
the mean clinical attachment loss (P=
0.0006). In each patient, changes of mean
clinical AL were only associated with the
patient’s smoking habits (P = 0.0074).

Discussion

In the present study, patients recruited
from an ongoing prospective cohort study
who underwent implant therapy 8 years
before were analyzed for biological compli-
cations and peri-implant bone loss in
relation to their IL-1 genotype status and
smoking habits. All patients included
yielded an observation period of exactly 7
years. Consequently, no adjustments had
to be made of any of the parameters
regarding various times of implant service.
In this cohort, 36% of the patients were of
the IL-1-positive genotype. This proportion
is in agreement with previous reports of
Caucasian populations (Kornman et al.
1997; Gore et al. 1998; Lang et al. 2000;
McDevitt et al. 2000; Cullinan et al. 20071;
Feloutzis et al. 2003).

The study population consisted of 29%
heavy and light smokers, thus representing
the national average of smoking patients in
Switzerland (Janin-Jacquat & Frangois
1999). Most of the patients sought implant
therapy because of tooth loss due to dental
decay, trauma or agenesis, not because of
chronic periodontitis. This, in turn, means
that, from the aspect of biological compli-
cations, the patient cohort represented a
relatively low-risk population (Karoussis
et al. 2003). Hence, less than one-fifth
(19%) of all the patients had a biological
complication during the observation period
of 8 years. As biological complication, all
inflammatory lesions such as mucositis,
suppuration, development of a fistula or
peri-implantitis with radiographic bone loss
were included irrespective of the etiologic
factors.

The present study has clearly demon-
strated that IL-1-positive heavy smokers
were at high risk for both the development
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Table 7. Mean of AL change (in mm) among different smoking status

Change of AL

Mean SD
Non-smokers (never, former light and heavy) —0.49 0.9
Current light smokers —0.42 0.84
Current heavy smokers —0.97 0.73

AL, attachment level.

of biological complications and increased
peri-implant marginal bone loss with odds
ratios of 5.35 and 3.75, respectively. In IL-1
genotype negative patients, smoking did
not have a significant impact on either the
development of biological complications or
peri-implant bone loss in the present
patient cohort. Nor did IL-1-positive non-
smokers reveal an increased risk for biolo-
gical complications or bone loss. These
results are in agreement with recent studies
on the occurrence of peri-implantitis
(Feloutzis et al. 2003) or periodontitis
(Axelsson 2002), which also points to the
significant impact of the combination of
smoking and IL-1-positive genotypes in the
pathogenesis of chronic periodontitis and
peri-implantitis. They, however, do not
support the conclusions presented in earlier
studies (Wilson & Nunn 1999}, in which
no association was reported between the IL-
1 genotype and implant failures. The
reason for the discrepancy between the
results of the present and this previous
preliminary study (Wilson & Nunn 1999)
certainly lies within the selection of the
patients. While the present study incorpo-
rated only patients with an 8-year follow-
up and evaluated a radiographic documen-
tation of 7 years prospectively, the former
study (Wilson & Nunn 1999} encompassed
patients with a short observation period and
hence, reported predominantly on early
implant failures. In this context, it must
be assumed that the influence of surgical
technique could not be assessed.

In the present study, IL-1 genotype
negative smokers did not present with a
significantly increased risk for biological
complications and/or peri-implant bone
loss. In this respect, the results of the
present study, again, corroborated those of
a recently published report on implant
patients (Feloutzis et al. 2003). Elevated
rates of implant failures have also been
associated with heavy smoking in studies in
which the IL-1 genotypes of the patients
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were unknown (Bain & Moy 1993). The
authors of these studies recommended
smoking cessation programs to be performed
prior to implant placement (Bain 1996).

From the clinical point of view, the
results of the present and previous studies
(Feloutzis et al. 2003) should be implicated
in the decision-making process during
treatment planning. It would be reasonable
to assume that higher risks for biolo-
gical complications and consequently, the
development of peri-implantitis are to be
assumed in heavy smokers of the IL-1-
positive genotype seeking therapy. It is,
therefore, recommended to analyze the risk
profile of those patients and inform them
accordingly.
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Résumé

Le but de cette étude a été d’évaluer I'impact du
génotype IL-1 du tabagisme sur le pronostic et le
développement de complication des implants buc-
caux ostéointégrés. Les dossiers cliniques de 180
patients ont été analysés en ce qui concerne l’arrivée
de complications biologiques en association avec les
implants buccaux. Des complications biologiques
étaient définies en tant que conditions cliniques avec
suppuration depuis le sillon paroimplantaire, le
développement d’une fistule ou d'une paroimplan-
tite avec perte osseuse radiologique. Tous les patients
avait recu un ou plusieurs implants buccaux ITI qui
avaient été en fonction pour au moins huit années
(de 8 a 15 ans). Les patients avaient recu 292
implants. Parmi ceux-ci 51 chez 34 patients ont
montré des complications biologiques tardives (in-
fectieuses) et 241 avaient survécu sans aucune
complication biologique. Des 180 patients, 53

étaient fumeurs qui ont été divisés en une série de
classes suivant l'intensité du tabagisme tandis que
127 étaient non-fumeurs. Soixante-quatre des 180
patients (36%) ont été testés positifs pour le
polymorphisme du génotype IL-1. Cette fréquence
globale correspond au rapport précédent pour la
fréquence globale des populations européennes. Les
résultats pour le groupe non-fumeur indiquait qu’il
n’y avait aucune relation significative entre les
complications implantaires et un génotype IL-1
positif. Cependant, il y avait une association
évidente pour les gros fumeurs entre le génotype
IL-1 positif et des complications implantaires. Six
des douze soit la moitié des gros fumeurs et des
patients au génotype IL-1 positif avaient soit un
échec implantaire (c.-a-d. la perte de I'implant) soit
une complication biologique durant le suivi. Ces
résultats ont conduit a la conclusion qu’il y a un effet
synergétique entre le génotype IL-1 positif et le
tabagisme mettant les implants buccaux a un risque
beaucoup plus important a développer des complica-
tions biologiques durant leur mise en fonction.

Zusammenfassung

Der Einfluss des IL-1 Genotyps und der Rauchge-
wohnbheiten auf die Prognose von osseointegrierten
Implantaten

Ziel: Diese Studie untersuchte den Einfluss des IL-1
Genotyps und der Rauchgewohnheiten auf die
Prognose und auf die Entwicklung von Komplika-
tionen bei osseointegrierten Implantaten.

Material und Methoden: Die Krankengeschichten
von 180 aufgenommenen Patienten wurden auf
biologische Komplikationen in Zusammenhang
mit Zahni Implantaten untersucht. Biologische
Komplikationen wurden definiert als klinische
Zustinde mit Suppuration aus dem periimplantiren
Sulcus, Entwicklung einer Fistel oder Periimplanti-
tis mit radiologischem Knochenverlust. Alle Pa-
tienten waren mit einem oder mehreren ITI®
Implantaten versorgt worden, welche fiir mindestens
8 Jahre (Bandbreite: 8—15 Jahre) in Funktion standen.
Diese Patientenpopulation war mit 292 Implantaten
versorgt worden. Von diesen 292 Implantaten
zeigten 51 Implantate bei 34 Patienten biologische
(infektiose) komplikationen und 241 Implantate
hatten ohne biologische Komplikationen tiberlebt.
Resultate: Von den 180 Patienten waren 53 Rau-
cher, welche in Untergruppen gemiss Schweregrad
des Rauchens aufgeteilt wurden und 127 waren
Nicht-Raucher. 64 der 180 Patienten (36%) zeigten
ein positives Testergebnis beziiglich IL-1 Genotyp
Polymorphismus. Diese Privalenz entspricht frithe-
ren Berichten tiber die Privalenz bei einer Popula-
tion europdischer Abstammung. Die Resultate der
Nicht-Raucher Gruppe zeigten keine signifikanten
Korrelationen zwischen Implantatkomplikationen
und einem positiven IL-1 Genotyp. Jedoch bestand
bei den starken Rauchemn eine klare Assoziation
zwischen dem positiven IL-1 Genotyp und Implan-
tatkomplikationen. 6 von 12 oder die Hilfte der
starken Raucher und IL-1 Genotyp positiven Pa-
tienten zeigten entweder einen Implantat Misser-
folg, z.B. Verlust des Implantats, oder eine



biologische Komplikation wihrend der Beobach-
tungsperiode.

Schlussfolgerung: Die  Ergebnisse haben zur
Schlussfolgerung gefiithrt, dass ein synergistischer
Effekt zwischen einem IL-1 positiven Genotyp und
Rauchen besteht, welcher Zahni Implantate einem
signifikant hoheren Risiko fiir die Entwicklung von
biologischen Misserfolgen wihrend der Funktion
aussetzt.

Resumen

Intencion: Este estudio evalué el impacto del
genotipo IL-1 y el estatus de fumador en el
pronéstico y desarrollo de complicaciones de im-
plantes orales osteointegrados.

Material y métodos: Se analizaron las historias
clinicas de 180 pacientes admitidos consecutiva-
mente en lo referente a la ocurrencia de complica-
ciones bioldgicas en conjuncion implantes orales. Se
definieron las complicaciones orales como condi-
ciones clinicas con supuracién del surco periimplan-
tario, desarrollo de una fistula o de periimplantitis
con pérdida radioldgica de hueso. Todos los pacientes
recibieron uno o mas implantes orales ITI®, que
levaban al menos 8 (rango 8-15) afios en funcion.
Esta poblacion de pacientes recibié 292 implantes
orales. De estos, 51 implantes de 34 pacientes
mostraron (infecciones) complicaciones bioldgicas
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