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INTRODUCTION

Periodontitis has been classified into chronic and aggressive
subtypes.1 Aggressive periodontitis is characterized by rapid
progression and destruction of periodontal tissue.1,2 It often occurs
in the early decades of age in systemically healthy patients.
Familial aggregation is often at play, as well. This disease occurs
in localized and generalized forms. Generalized aggressive peri-
odontitis (GAP) is characterized by the involvement of at least
three permanent teeth other than first molars and incisors. It
usually affects people under 30 years of age, but patients
may be older. GAP is frequently associated with Actinobacillus
actinomycetemcomitans and Porphyromonas gingivalis. It
is believed that these patients may have a deficiency in the host
immune system.2

Patients with GAP may lose most of their teeth due to

severe attachment loss of affected teeth. When these teeth are
replaced, often the treatment of choice will be implant-supported
restorations. But there was a controversy on the treatment with
dental implants in patients with GAP. A recent study report-
ed that they detected the periodontal pathogen such as A. actin-
omycetemcomitans and P. gingivalis in the edentulous subjects
who were edentulous for at least 1 year, although these
species were thought to disappear after extraction of all nat-
ural teeth.3 Periodontal pathogens may be transmitted from teeth
to implants, implying that periodontal pockets may serve as reser-
voirs for bacterial colonization around implants.4,5 Similar
inflammatory mechanism of peri-implantitis and aggressive
periodontitis has been discussed.6 The similarity in microbial
flora responsible for aggressive periodontitis and peri-implan-
titis supports the concept that periodontal pathogens may be
associated with peri-implant infections and failing implants.
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Some clinicians can have fear that the pathogen of aggressive
periodontitis can remain after extraction of infected tooth
provoke the peri-implantitis and implant loss. 

In recently published systematic reviews, the outcome of
implant treatment in patients with and without a history of peri-
odontal disease-associated tooth loss has been analyzed.7-11

However, the outcome of implant treatment in patients with GAP
associated tooth loss have not been studied previously in a sys-
tematic review, except one study. The existing review surveyed
4 case reports and 5 longitudinal studies published through May
2007. Most studies involved less than a 3-year follow-up
period.12 Our review contains 4 more longitudinal studies
published in May 2007. Three studies of those involved
more than a 3-year follow-up period.   

The purpose of the present systematic review was to analyze
the current literatures and to assess the outcomes of implant treat-
ment in patients with generalized aggressive periodontitis.

MATERIALS AND METHODS

Studies considered for inclusion were searched in elec-
tronic database, Pub-Med. The literature search was con-
ducted for studies published in English from January 2000 to
september 2012 using the following search terms "dental
implant", "dental implantation", "aggressive periodontitis". 

1 exp Dental implant
2 exp Dental implantation.
3 exp Aggressive periodontitis.
4 1 or 2.
5 3 and 4.
All Studies were screened according to inclusion criteria: 1)

limited to human study, 2) ramdomized controlled trials
(RCTs) or prospective or retrospective studies, 3) at least 5
patients, 4) mean follow-up period was at least 1 year. The exclu-
sion criteria consisted of in vitro studies, publications comparing
different patients group but not presenting separate survival rates,
patient records only, no data on number of patients and no sur-
vival rates of implants. The screening of the titles of the
identified studies was initially performed. The abstract was
assessed when the title presented that the study fulfilled the above-
described inclusion criteria. Full-text reading was performed
when the abstract indicated that the inclusion criteria were ful-
filled. One reviewer (Kim) carried out the study selection. Two
authors (Kim and Sung) conducted independently the quali-
ty assessment of included studies and the data-extraction
process. If disagreement between the two reviewers was
indicated, agreement was achieved by discussion. All studies
were divided into two categories according to follow-up
period; short term study (< 5 years) and long term study (≥ 5
years).

Treatment outcome measures included 1) survival rates of
superstructures, 2) marginal bone loss around implant, 3)

survival rates of implants. Implant survival was defined as not
needing extraction at the time of examination. Because of the
variation in the design of the different studies, it was not
possible to perform a statistical analysis for the data obtained.

RESULTS

The initial database search yielded 56 articles. 22 abstracts were
reviewed and 16 full-text articles were screened according to
the inclusion and exclusion criteria. Finally, seven studies
were included (Table 1). The reason for exclusion was: less than
5 patients included,11-18 follow up period < 1 year4 and no
cumulative survival /success rate for implant.19 The seven
studies are described and summarized in Table 2, 3. No RCTs
were identified. 7 longitudinal studies with control were
selected.21-27 These included four short-term (Mengel and
Flores-de-Jacoby,21 Mengel and Flores-de-Jacoby,22 Mengel et
al.,23 De Boever et al.24) and three long term studies (Mengel et
al.,25 Mengel et al.,26 Swierkot et al.27). One study reported that
23% of the implants were followed for > 5 years and 13.8% for
> 6 years in the chronic periodontitis /GAP group. However mean
follow-up period was 46.8 ± 26.7 months in GAP group.24 This
study was categorized as short term study. Other study report-
ed that the aggressive periodontitis cases were followed for 5
years, whereas chronic periodontitis cases were followed for
3 years. 25 This study was categorized as long term study.

All of included studies observed two or three groups of
the following subjects: 1) patients with periodontal disease clas-
sified as GAP. Patient with GAP revealed a generalized clin-
ical attachment loss (≥ 3 mm within 1 year) of more than three
teeth (excluding incisors and first molar); 2) periodontally sus-
ceptible patients with tooth loss due to chronic periodontitis
classified as CP. Patient with CP revealed a generalized clin-
ical attachment loss (< 3 mm within 1 year) of more than three
teeth; and 3) periodontally healthy patients (PH) not sus-
ceptible to periodontal disease in which teeth should be treat-
ed because of loss due to trauma, caries or agenesis. The
diagnosis and subdivision were based on the criteria described
by Armitage.1

Most studies focused on partially edentulous patients.
Although the number of individuals with each patient group
varied between 5 and 110, most groups involved less than 16
patients with GAP. The age of patients with GAP was between
24 and 56 years. Three studies22,25,26 involved only women. Three
studies22,23,27 involved non-smokers, and two studies25,26 did
not recode. Only one study24 contained patients with sys-
temic disease. The number of inserted implant was between
15 and 149. 

Survival rates of superstructures

The type of superstructure varied with  fixed prostheses being
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dominant. The survival rates of the superstructures in patients
with GAP have been mentioned in three studies. In two long
term studies, survival rate of superstructure were 100%.25,26 and
in one long-term study, survival rate of superstructure was
95.9%.27

Marginal bone loss around implant

Short term studies: Mengel and Flores-de-Jacoby compared
survival of implants placed in 12 PH, 12 CP, and 15 GAP
patients. Marginal bone loss around implants was 1.14 mm in
the GAP, 0.86 mm in the CP and 0.70 mm in the PH subjects
in the 3 years after insertion of the superstructure. However,
this difference did not show statistical significance.21 In anoth-
er publication, the same authors reported on the survival of
implants placed in 10 PH patients, as well as implants placed

6 to 8 months after guided bone regeneration (GBR) procedures
in 10 patients treated for GAP. The 3-year bone loss around the
implants placed in regenerated bone in patients treated for GAP
was 1.78 mm, while in the PH subjects it was 1.4 mm.
However, no significant differences were seen in the results
between the groups.22 Mengel et al., following a 3-year obser-
vation period, reported that it was slightly greater in GAP patients
around implants (1.29 mm) than in patients with PH (0.71 mm).
However, it revealed no significant difference in the GAP and
the PH groups.23 De Boever et al. compared survival of
implants placed in 110 PH, 68 CH, and 16 GAP patients. They
reported that marginal bone loss per year was 0.08 and 0.07 mm
in PH patients and 0.17 and 0.17 mm in GAP patients. on mesial
and distal sides around of implants. In the GAP group, there
was significantly more bone loss whereas the PH group
showed significantly less bone loss around the implants.24

Table 1. Simple summary of studies

Study Design*
No. of No. of Follow-up Survival rate Study 

patients� implants period (years) of implant (%) included§

Yalçin et al. (2001)13 CR 1 GAP 2 3 100 X
Mengel et al. (2001)25 L-C 5 GAP 36 5 88.8 O

5 CP 12 3 100
Mengel et al. (2002)14 CR 2 GAP 14 4 100 X
Mengel and Flores-de-Jacoby L-C 15 GAP 77 3 97.4 O

(2005)21 12 CP 43 100
12 PH 30 100

Mengel and Flores-de-Jacoby L-C 10 GAP 10 3 100 O
(2005)22 10 PH 10 100

De Boever and De Boever (2006)4 L-NC 22 GAP 68 0.5 97 X
Wu and Chee (2007)15 CR 1 GAP 14 1.5 - 2 100 X
Hoffmann et al. (2007)16 CR 1 GAP 8 < 2 100 X
Mengel et al. (2007)23 L-C 8 GAP 41 3 97.6 O

9 PH 13 100
Mengel et al. (2007)26 L-C 5 GAP 36 10 83.3 O

5 PH 7 100
Boever et al. (2009)24 L-C 16GAP 59 < 6 84.8 O

68 CP 193 96
110PH 261 97

Hong et al. (2010)17 CR 1 GAP 4 NR� 100 X
Huh et al. (2010)18 CR 1 GAP 12 0.83 100 X
Kehl et al. (2011)20 L/C 17GAP 81 5 - 15 NR X

17CP 38
Bidra and Shaqman (2012)19 CR 1 GAP 6 2 100 X
Swierkot et al. (2012)27 L-C 35GAP 149 5 - 16 96 O

18 PH 30 100
*CR: case report, L-C: longitudinal study with control, L-NC: longitudinal study without control.
�GAP: generalized aggressive periodontitis, CP: chronic periodontitis, PH: periodontally healthy.
�NR: not recorded.
§O: study included, X: study excluded.
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Table 2. Summary of studies on implant treatment in patients with GAP involving < 5-year follow-up (Short term study)
Study / Study design Sample characteristics� Implant / Prosthesis types� Mean bone loss (mm) Implant survival rate (%)
Mengel and Flores- 1. GAP: 15 1. GAP 1. GAP 1. GAP
de-Jacoby (2005)21 8 women, 7 men Implant: 77 Bone loss§: 1, 3 year Implant: 97.4%

Age: ∅32 years (Bra�nemark: 52, 3i:25) 0.83, 1.14 mm maxilla: 95.7%,
Prospective longitudinal Prior treatment: Yes maxilla: 47, mandible: 30 Peri-implantitis: NR mandible: 100%
Study Maintenance: High level GBR: NR 2. CP Superstructure: NR
Follow-up*: 3 years Non-smokers, single: 12, fixed bridges: 15 Bone loss: 1, 3 year 2. CP

No systemic diseases 2. CP 0.68, 0.86 mm Implant: 100%
2. CP: 12 Implant: 43 Peri-implantitis: NR Superstructure: NR
6 women, 6 men (Bra�nemark: 17, 3i: 26) 3. PH 3. PH
Age: ∅34 years maxilla: 20, mandible: 23 Bone loss: 1, 3 year Implant: 100%
Prior treatment: Yes GBR: NR 0.58, 0.7 mm Superstructure: NR
Maintenance: High level single: 4, fixed bridges: 19 Peri-implantitis: NR
Non-smokers, 3. PH
No systemic diseases Implant: 30
3. PH: 12 (Bra�nemark: 14, 3i:16)
7 women, 5 men maxilla: 15, mandible: 15
Age: ∅31years GBR: NR
Non-smokers,  single: 8, fixed bridges: 11
No systemic diseases

Mengel and Flores- 1. GAP: 10 1. GAP  1. GAP 1. GAP
de-Jacoby (2005)22 10 women Implant: 15  Bone loss: 1, 3 year Implant: 100%

Age: 24 - 45 years (Bra�nemark: 15) 1.17, 1.78 mm Superstructure: NR
Prospective longitudinal Non-smokers, maxilla: 15, GBR: 15 Peri-implantitis: NR 2. PH
Study No systemic diseases single: 15, fixed bridges: 15 2. PH Implant: 100%
Follow-up: 3 years Prior treatment: Yes 2. PH   Bone loss: 1, 3 year Superstructure: NR

Maintenance: High level Implant: 11 1.13, 1.40 mm
2. PH: 10 (Bra�nemark: 11) Peri-implantitis: NR
8 women, 2 men maxilla: 11, GBR: 11
Age: 24 - 45 years single: 11
Non-smokers,  
No systemic diseases

Mengel et al. (2007)23 1. GAP: 9 1. GAP 1. GAP 1. GAP
4 women, 5 men Implants: 41 Bone loss: 1, 3 year Implant: 97.6%

Prospective longitudinal Age: ∅34 years (Bra�nemark, 3i maxilla: 29) ∅1.02, 1.29 mm maxilla: 96.6, 
Study Non-smokers, mandible: 12/ GBR: NR Peri-implantitis: NR mandible: 100% 
Follow-up: 3 years No systemic diseases removable: 9 2. PH Superstructure: NR

Prior treatment: Yes 2. PH Bone loss: 1, 3 year 2. PH
Maintenance: High level Implant: 13 (3i: 13) ∅0.52, 0.17 mm Implant: 100%
2. PH: 8 maxilla: 10, mandible: 3/ Peri-implantitis: NR Superstructure: NR
4 women, 4 men GBR: NR 
Age: ∅31 years single: 5, fixed bridges: 2
Non-smokers, 
No systemic diseases

Boever et al. (2009)24 1. GAP: 16 1. GAP 1. GAP 1. GAP
Age: NR Implant: 59 Bone loss: mesial, distal Implant: 84.8%

Prospective longitudinal smoking: 4, 2. CP 0.17, 0.17 mm Superstructure: NR
Study systemic disease: 9 Implant: 193 2. CP 2. CP
Follow-up: < 6 years Prior treatment: Yes 3. PH Bone loss: Implant: 96%

Maintenance: High level Implant: 261 0.12, 0.09 mm Superstructure: NR
2. CP: 68 3. PH 3. PH
Age: ∅ 60.1 ± 8.1 years GAP, CP, PH Bone loss: Implant: 97%
Prior treatment: Yes Implant (ITI) 0.08, 0.07 mm Superstructure: NR
Maintenance: High level maxilla, mandible: NR
3. PH: 110 GBR: 75 (GAP and CP), GAP, CP, PH
Age: ∅ 48.7 ± 13.1 years 59 (PH) Peri-implantitis12.7: %
GAP, CP, PH single and fixed bridges 
102 women, 92 men 
smoking: 151

*Follow up period: after insertion of superstructure.
�Age: at the time of implant placement, ∅: mean value. 
�GBR: guided bone regeneration, single: single tooth replacement, fixed bridges: implant supporting bridge, removable: removable denture.
§Bone loss: marginal bone level was measured.
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Long term studies: Mengel et al. reported on survival of 36
implants placed in 5 patients treated for GAP and 12 implants
placed in 5 patients treated for CP. The marginal bone loss at
the implants of the GAP patients was 0.6 mm in the first year
after insertion of the superstructure, with a reduction in sub-
sequent years to 0.28 mm. Marginal bone loss around implants
was 0.80 mm after 3 years after insertion of the superstructure
and 0.88 mm after 5 years. In the CP patients it was lower in
the first year (0.13 mm) as well as in the 2 subsequent years
(0.06). The total marginal bone loss around implants was
0.19 mm in the first 3 years after insertion of the final abutments.
Marginal bone loss at the implants in the 3 years was signif-
icantly higher in the GAP patients. In another study, total mar-
ginal bone loss was 3.37 mm in the GAP patients and 1.24 mm

in the PH subjects after the 10-years. Marginal bone loss at the
implant of the GAP patients was significantly greater than in
the PH subjects.26 Swierkot et al.27 did not record about bone
loss around implants.

Survival rates of implants

Short term studies: Mengel & Flores-de-Jacoby reported
that the 3-year implant survival rate was 100% in the PH and
CP patients, and 97.4% of GAP patients. Two GAP patients
each had one implant removed in the first year after insertion
due to mobility. There were no significant differences for
the implant survival rate between the three groups.21 The
same study group reported that the 3-year implant survival rate

Table 3. Summary of studies on implant treatment in patients with GAP involving ≥ 5 year follow-up (Long term study)
Study / Study design Sample characteristics� Implant / Prosthesis types� Mean bone loss (mm/SD) Implant survival rate (%)
Mengel et al. (2001)25 1. GAP: 5 1. GAP 1. GAP 1. GAP

5 women/ Age: 31 - 44 years Implant: 36 (Bra�nemark) Bone loss§: 1, 3, 5 year Implant: 88.8 %
Prospective long term Smoking: NR, maxilla: 21, mandible: 15 0.6, 0.8, 0.88 mm maxilla: 85.7%, 
Study No systemic diseases GBR: NR Peri-implantitis: NR mandible: 93.3%
Follow-up*: GAP: 5 years Prior treatment: Yes single: 2, fixed bridges: 3, 2. CP Superstructure: 100%

CP: 3 years Maintenance: High level removable: 5 Bone loss: 1, 3 year 2. CP
2. CP: 5 2. CP 0.13, 0.19 mm Implant: 100%
5 women/ Age: 35 - 42 years Implant: 12 (Bra�nemark) Peri-implantitis: NR Superstructure: 100%
Smoking: NR,  maxilla, mandible: NR/ GBR: NR
No systemic diseases single: 2, fixed bridges: 5

Mengel et al. (2007b)26 1. GAP: 5 1. GAP 1. GAP 1. GAP
5 women Age: 31 - 44 years Implants: 36 (Bra�nemark) Bone loss: 1, 10 year Implant: 5, 10 year

Prospective Cohort Study Smoking: NR, maxilla: 21, mandible: 15 2.07, 3.37 mm 88.8, 83.3%
Follow-up: 10 years No systemic diseases GBR: NR Peri-implantitis: NR Superstructure: 100%

Prior treatment: Yes single: 2, fixed bridges: 3 2. PH 2. PH
Maintenance: High level removable: 5 Bone loss:1, 10 Implant: 100%
2. PH: 5 2. PH 1.13, 1.24 mm Superstructure: NR
3 women, 2 men Implant: 7 (Bra�nemark) Peri-implantitis: NR
Age: 20 - 51years maxilla: 4, mandible: 3
Smoking: NR, GBR: NR
No systemic diseases single: 3, fixed bridges: 2

Swierkot et al. (2012)27 1. GAP: 35 1. GAP 1. GAP 1. GAP
20 women, 15 men Implant: 149 Bone loss: NR Implant: 96%

Prospective Cohort Study Age: 27 - 56 years (Bra�nemark: 69, 3i:80) Peri-implantitis: 26% Superstructure:95.9%
Follow-up: 5 - 16 years Non-smoker: 58, maxilla, mandible=NR 2. PH 2. PH

Former smoker: 28 GBR: 22 Bone loss: NR Implant: 100%
Current smoker: 63 single: 18, fixed bridges: 20 Peri-implantitis: 10% Superstructure: NR
No systemic diseases removable: 20
Prior treatment: Yes 2. PH 
Maintenance: High level Implant: 30 (Bra�nemark)
2. PH: 18 maxilla: 22, mandible: 8 
9 women, 9 men GBR: 0
Age: 25 - 57 years single: 22, fixed bridges: 4
Non-smoker: 19, 
Former smoker: 5
Current smoker: 6
No systemic diseases 

*up period: after insertion of superstructure.
�Age: at the time of implant placement, ∅: mean value.
�GBR: guided bone regeneration, single: single tooth replacement, fixed bridges: implant supporting bridge, removable: removable denture.
§Bone loss: marginal bone level was measured. 
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was 100% in the GAP and the PH group.22 Another a 3-year
prospective study by Mengel and colleagues reported that implant
success rates were 100% in PH patients and 97.6% in GAP
patients. No significant differences were seen in the results
between the groups.23 De Boever et al. report that the 46.8 ±
26.7 months implant survival rate was 84.8% in the GAP group
and 96% in the CP group, and the 48.1 ± 25.9 months
implant survival rate was 97% in the PH group. The PH
patients and the patients with CP showed no difference in implant
survival rate, but GAP group had lower implant survival
implant rate.24

Long term studies: Mengel et al. reported on a 5-year
implant survival rate of 88.8% in GAP group and 100% in CP
group. The 4 of the 36 implants in the GAP group were lost.
Implant survival rate was significantly lower in the GAP
group.25 Another study reported that the 10-year implant sur-
vival rates were 83.3% in GAP patients and 100% in PH
patients. The 6 of the 36 implants in the GAP patients were lost.
In the GAP patients, a significantly lower implant survival rate
was shown.26 Swierkot et al. reported on the result showed
implant survival rates of 100% in PH subjects versus 96% in
GAP patients. However the implant success rate was 33% in
GAP patients and 50% in PH subjects. GAP patients had 5 times
greater risk of implant failure. 

DISCUSSION

There is a controversy about whether implant treatment in
patients with previous tooth loss due to GAP is characterized
by an increased incidence of peri-implantitis and implant
loss. A study conducted over 18 months reported that in one
patient with GAP, inflammation or marginal bone loss was not
found in all implants. The survival rate of implants was
100%.15 Another studies reported on one similar case with a pos-
itive outcome.13,15-19 However, These studies had shot follow-
up period and only one patient included.  

This present review analyzed studies with at least 3 years fol-
low-up period and at least 5 patients. Seven longitudinal
studies with control were selected.21-27 These included four short-
term and three long term studies. 

The survival rates of the superstructures were reported in three
studies, they were generally high, i.e. 95.9 - 100% in patients
with GAP.25-27 The type of superstructure varied, but fixed pros-
theses dominated.

The presentation of data bone loss around implants from the
studies in this systematic review varied. Most authors report-
ed bone data as marginal bone loss. In short term studies, Mengel
and Flores-de-Jacoby described that comparison of the annu-
al bone loss at the implants revealed slightly, but not signifi-
cantly, greater loss in the GAP patients than in the PH and the
CP patients.21-23 However, De Boever et al. reported that PH

patients and patients with CP show no difference in peri-
implant variables, but patients with GAP have more margin-
al bone loss, and more peri-implantitis.24 In long-term studies,
marginal bone loss in patients with GAP as compared with
implants in PH patients or CH patients showed significantly
higher incidence.25,26 These long term studies suggest increased
susceptibility to progressive marginal bone loss around
implants in patients with GAP. Therefore, marginal bone
loss at implants in patients with GAP as compared with
implants in PH patients or CP patients was not significantly
greater in short term studies but was significantly greater in long
term studies.

The reported short-term implant survival rates in patients with
GAP were 97.4%,21 reaching up to 100% in three studies21-23 with
a 3 year follow-up period from the same research group. All
patients was nonsmokers and had no systemic diseases  in three
studies. Mengel & Flores-de-Jacoby found that the 3-year implant
survival rate was 100% in the PH and CP patients, and 97.4%
in the GAP patients.21 In another publication, the bone in
the region of the extraction spaces was augmented by the GBR
technique in preparation 6-8 months prior to implant placement.
The 3-year implant survival rate was 100% in GAP and PH sub-
jects.22 All implants were placed in the region with suffi-
cient bone because of previous GBR, and all prostheses were
single crown without unpredictable loading. All patients was
nonsmokers, and had no systemic diseases. In addition, the strict
prior treatment and high level maintenance was performed. The
implant survival rate of high score seems to be a natural
outcome. Implant survival rates were 100% in the healthy patients
and 97.6% in the GAP patients within study by Mengel et al.23

Double crown-retained removable dentures was used in this
study. All peri-implant and periodontal tissues remain uncov-
ered, which guarantees improved oral hygiene, especially in
patients with a history of periodontal disease. In above three
studies, a direct comparison of the two or three groups of patients
for the duration of the 3-year observation period did not
show any significant differences in terms of clinical and
radiologic parameters. However, De Boever et al. found
patients suffering from GAP have more peri-implant pathol-
ogy, more bone loss and a lower survival rate. In about 4 year
average follow-up period, implant survival rate was 97% in the
PH patients, 96% in the CP patients, and 84.8% of GAP
patients. This study reported that smoking and impaired
health status have a significant influence only on implant
survival in the GAP group. Smoking habits had a significant
influence on implant survival only in the GAP group, declin-
ing in current smokers to 63%, and to 78% in former smokers.
Impaired health occurred in six out of the 16 patients. In
one GAP patient with diabetes and Parkinson's disease, all three
implants failed. The simultaneous presence of both factors fur-
ther reduces the survival rate in the GAP group.24

The reported long-term implant survival rates in patients with
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GAP were 83.3%,26 reaching up to 96%.27 Mengel et al.
found more peri-implantitis and implant failure in patients with
GAP. The 5 years implant success rate was 88.8% (maxilla:
85.7%, mandible: 93.3%) in patients with GAP and 100% in
patients with CP. In patients with GAP, the following failure:
two implant in the maxilla remained as sleeping implants, one
implant in the maxilla was removed during second stage
surgery because of mobility, one implant in the mandible
displayed mobility 1 month after insertion of superstructure was
removed. A closer look at the failures suggested that periodontal
disease was not responsible for leaving two implants sleeping.
Periodontal disease might play a role only in that previous pro-
gressive bone loss, for example, leads to unfavorable alveo-
lar ridge conditions and limited opportunities for implantation.25

Mengel et al., following a 10-year observation period, report-
ed that the implant survival rate was 83.3% in patients with GAP
and 100% in patients with PH. The 6 of the 36 implants in the
GAP patients were lost. The 3 implants were removed, one
implant remained as sleeping. Two implants were remaining
but classified as failure implants.26 The reason for two more fail-
ure was more bone loss than specified by the success criteria
of Albrektsson et al.28 However, although 2 implants showed
more bone loss than specified by Albrektsson et al.,28 they were
not removed and still working. The 83.3% is success rate and
is not survival rate. If the survival rate of implant was recal-
culated it was 88.8% in patients with a GAP. Swierkot et al.
reported that the survival rate was 96% in GAP patients and
100% in PH subjects. However, implant success rate was
33% in GAP patients and 50% in PH subjects. Former smok-
ers and GAP patients had a significantly higher risk. There were
no patients with systemic disease.27

Numerous studies have reported the influence of smoking on
implant success, finding that smoking increases the risk of implant
failure.24,29-31 A 10-year longitudinal study found a greater
bone resorption among smokers.32 The short term study found
smoking habits had a significant influence on implant survival
only in the GAP group, declining in current smokers to 63%,
and to 78% in former smokers.24 Schwartz-Arad et al. also found
a greater risk of complications and peri-implantis in smokers.33

However, there was not a strict recall schedule in these stud-
ies. Swierkot et al. reported that there was no consistent cor-
relation between smoking and survival rates of the implants.27

This confirms other long-term studies with subjects in a reg-
ular recall program, showing no obvious differences in the sur-
vival rate of implants in smokers and non-smokers.22,26,34-36

Thus, Swierkot et al. described that smoking seems to have no
serious influence on peri-implant condition in periodontally treat-
ed subjects with implants who were in a strict recall program.27

The recommended recall program protocol is that once
these restorations are delivered, the patient must undergo a strict
oral hygiene regimen at home and maintain a rigid three-month
interval maintenance program. When bleeding on probing and

mucositis are detected, home care must be re-enforced, sub-
mucosal mechanical plaque control and submucosal application
of local antiseptic agents such as iodine, sodium hypochlorite,
and chlorhexidine or local delivery of antibiotics should be ini-
tiated and a re-evaluation should be carried out after a one- to
two-week period. If those steps fail to control mucosal inflam-
mation, bacterial sampling, and systemic antibiotic therapy may
be indicated when putative periodontal pathogens and/or
enteric rods are detected, especially if peri-implant bone loss
may be evident. Surgical mucosal contouring and submucosal
debridement may also be considered to manage persistent peri-
implant mucositis.37

CONCUSSION

The survival rates of the superstructures were 95.9-100% in
patients with generalized aggressive periodontitis. Marginal
bone loss around implants in patients with generalized aggres-
sive periodontitis as compared with implants in healthy
patients or chronic periodontitis patients was not signifi-
cantly greater in short-term studies but was significantly
greater in long-term studies. In short term studies, the success
rates of implants were between 97.4% and 100% in patients
with generalized aggressive periodontitis, and there were no
significant differences for the implant success between the three
groups except one study which involved smokers and patients
with systemic diseases. The survival rates of implants were
between 83.3% and 96% in patients with generalized aggres-
sive periodontitis in long-term studies. Therefore, implant treat-
ment in patients with generalized aggressive periodontitis is
not contraindicated provided that adequate infection control
and an individualized maintenance program are assured.
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Hämmerle CH, Lang NP. Long-term implant prognosis in pa-
tients with and without a history of chronic periodontitis: a 10-
year prospective cohort study of the ITI Dental Implant System.
Clin Oral Implants Res 2003;14:329-39.

35. Roos-Jansa�ker AM, Renvert H, Lindahl C, Renvert S. Nine- to
fourteen-year follow-up of implant treatment. Part III: factors as-
sociated with peri-implant lesions. J Clin Periodontol 2006;33:296-
301.

36. Bain CA, Weng D, Meltzer A, Kohles SS, Stach RM. A meta-
analysis evaluating the risk for implant failure in patients who
smoke. Compend Contin Educ Dent 2002;23:695-9.

37. Chee W. Peri-implant management of patients with aggressive
periodontitis. J Calif Dent Assoc 2011;39:416-9.




