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AsstracT

Introduction: An increasing number of geriatric patients are being
treated with dental implants instead of the conventional complete dentures
for enhanced oral health-related quality of life. Therefore, this retrospective
study assessed the survival rates and biological and technical complications
of implants placed in partially and completely edentulous geriatric patients.

Materials and Method: Thirty-six elderly patients (65-80years) rehabilitated
with 105 dental implants and undergoing maintenance therapy at our private
practice were included. Demographic data, including patient age, sex,
systemic condition, and smoking status, were recorded. The new classification
was used to define peri-implant status which was assessed based on bleeding
on peri-implant probing, probing depth, suppuration, and peri-implant bone
loss. Additionally, the cleanability of the prosthesis, screw-loosening, ceramic
chipping, fracture of prosthesis, and their relationship with peri-implantitis
were evaluated.

Results: The mean age of the patients at implant surgery was 67.8+3.3
years. The implant survival rate was 100% during the mean observation period
of 38+26.5 months. Forty-two (40%) implants were diagnosed as healthy,
52 (49.5%) as having peri-implant mucositis, and 11 (10.5%) as having peri-
implantitis. Smoking and poor oral hygiene were significantly associated with
peri-implantitis (p<0.01). Peri-implantitis was also significantly more common
around implants in function for >3 years (p<0.01).

Conclusion: According to new classification, peri-implantitis is not common
in geriatric patients. Implant treatment and implant-retained prostheses can be
safely used to improve the quality of life of elderly patients. However, clinicians
should plan the surgery and prepare the prosthesis carefully as elderly people
may need nursing or domiciliary dental care.
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INTRODUCTION

Poor oral hygiene can cause caries, loss of per-
iodontium, and ultimately, tooth loss (1). In the last
few decades, dental implants have been the choice
of treatment for tooth loss; they are placed in the
bone to act as abutments for fixed or overdenture
prostheses as an alternative to conventional remov-
able ones. Dental implants have a reported 10-year
survival rate of >95% in both partially and com-
pletely edentulous patients (2). Owing to the pre-
dictability and high survival rates of dental implants,
their use in geriatric patients has been encouraged
for improved oral health-related quality of life (3).

The use of implant-supported fixed and overden-
ture prostheses could enhance the chewing ability,
social reintegration, and psychological well-being
of geriatric patients (4). However, in geriatric pa-
tients, the presence of systemic conditions such
as cardiovascular disease, diabetes mellitus, neu-
rocognitive impairment (Alzheimer’s disease and
dementia), and loss of manual force and dexterity
can jeopardize the healing and make dental implant
therapy challenging (5). The surgical process, heal-
ing period during osseointegration, and survival
rate of the implant should be carefully considered in
this age group. Pathology in periodontium is inevi-
table in elderly individuals due to the loss of physi-
ological integrity and impaired function. According
to the recent ITI consensus report, implant therapy
is not contraindicated in geriatric patients; however,
comorbidities and autonomy should be considered

(6).

Peri-implant mucositis is defined as the presence
of inflammation in the peri-implant mucosa, and
peri-implantitis is characterized by the loss of sup-
porting bone in addition to the mucosal inflamma-
tion (7). Poor oral hygiene, history of periodontitis,
cigarette smoking, lack of compliance during sup-
portive periodontal therapy, and prosthesis-related
factors (lack of cleanability and inappropriate fit of
the implant-supported prosthesis) are established
risk factors for peri-implant diseases (8). Technical
complications, such as wear, chipping, fracture of

560

the prosthetic material, and screw loosening, may
also arise in patients with implant-supported pros-
thesis (9). The occurrence of technical complications
is time dependent and may increase the chair-side
time and affect the patients’ quality of life (10).

Little information is available regarding the prev-
alence of peri-implantitis in geriatric patients. In
most cases, peri-implant diseases are asymptomat-
ic and are not perceived by patients (11). Peri-im-
plantitis may also cause clinical symptoms such as
bleeding, suppuration, and swelling (7,9). When left
untreated, peri-implantitis eventually leads to im-
plant failure. In patients aged =65 years, the preva-
lence of moderate or severe periodontitis is report-
ed as 64% whereas, the corresponding value for
peri-implantitis is 30% within the same age group
(12). The management of peri-implantitis may be
more complicated in geriatric patients because of
the possible progression of the existing systemic
disease, multimorbidity, and dependency for daily
activities (13,14). Therefore, further treatment with
maintenance therapy should be carefully planned
in older individuals. Few studies have investigated
the effect of preventive maintenance therapy on
implant survival in geriatric patients. According to
a systematic review, implant survival in patients >65
years is 96.3% and 91.2% at 3 and 10 years, respec-
tively (15). A study on 133 patients aged >80 years
reported a 5-year cumulative survival rate of 92.6%—
99.7% in both jaws (12).

There is a limited data on the use of implant-sup-
ported fixed or overdenture prostheses and the
complications affecting the quality of life in geriat-
ric patients. Therefore, this study aimed to evaluate
peri-implant health and disease, technical compli-
cations, and their relationship with peri-implantitis
and implant survival in geriatric patients.

MATERIALS AND METHOD

This retrospective study included 113 dental im-
plants of 40 patients who visited our private prac-
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tice between October 2014 and July 2020 based
on the following inclusion criteria: age >65 years,
use of implant-supported prostheses for at least 6
months, and ongoing maintenance therapy. Four
patients did not attend any of the follow-up vis-
its. Therefore, the data of 105 dental implants of
36 patients were evaluated. The study design was
approved by the local ethics committee of Geligim
University (2022/11-47). Informed consent was ob-
tained from all patients at initial examination. The
study was conducted according to principles stated
in the Helsinki Declaration.

Data collection:

Demographic information regarding age, sex,
general health status, medication, and smoking
status was collected. Tooth loss resulting in partial
or total edentulism was recorded. Clinical exami-
nations were performed using a periodontal probe
with a 0.5 mm diameter (University of North Car-
olina PCPUNC15, Hu Friedy Ins. Co, USA). Bleed-
ing on peri-implant probing was assessed as the
presence or absence of bleeding observed 30 s
after probing and calculated as a percentage for
each implant. Suppuration and peri-implant prob-
ing depths were also evaluated. To determine the
peri-implant bone loss, digitalized panoramic radi-
ographs were examined using the Image J program
(Wayne Rasband, National Institute of Health, USA).
The magpnification was calculated by comparing the
known implant length and that measured using the
program. Bone loss on the mesial and distal sides
of the implant was recorded in millimeters, and the
most-affected side was used to diagnose peri-im-
plantitis.

Definition of peri-implant diseases:

The new classification of periodontal and
peri-implant diseases and conditions was used to
define the peri-implant condition (1);

Peri-implant health: absence of signs of inflam-
mation and bleeding on probing with normal or re-
duced bone support

Peri-implant mucositis: bleeding on probing
with signs of inflammation

Peri-implantitis: radiographic evidence of bone
loss >3 mm and/or probing depth =6 mm in con-
junction with profuse bleeding (16).

Additionally, adherence to oral hygiene was
evaluated by observational and behavioral (self-re-
ported or observed behaviors, such as changes in
toothpaste weight) outcomes and defined as inad-
equate in the absence of proper brushing and in-
terdental cleaning (17). Implant survival, prosthesis
cleanability, and technical complications (ceramic
chipping, fracture, and screw loosening) were also
recorded.

Statistical analysis:

Data analysis was performed using Statistical
Package for Social Sciences (SPSS Inc., Release
24.0, for Windows, Chicago, IL, USA). Descriptive
statistics (minimum and maximum values, median,
mean, and standard deviation) were used to pres-
ent the demographic information. Analysis of vari-
ance was applied to the three groups (peri-implant
health, peri-implant mucositis, and peri-implantitis)
with normal distribution, and Kruskal-Wallis H test
was performed in the absence of normal distribu-
tion. To evaluate differences within groups, Bonfer-
roni correction was performed (p = 0.05/3=0.016).
Because the number of patients was small, the data
were analyzed only at the implant level. The chi-
square test was used to compare the data between
the two groups. Pearson’s correlation was used to
examine the relationship between the variables and
peri-implantitis.

RESULTS

Thirty-six patients (20 women and 16 men) with 105
implants were included in the data analysis. Their
mean age was 67.8+3.3 years at implant surgery.
If more than one surgery was performed, the age
at the first surgery was used. Of the 36 patients, 8
(22.2%) had diabetes and 10 (27.8%) were smokers.
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The mean number of teeth lost at the time of im-
plant placement was 12.8+13. Thirty-two (88.8 %)
patients had partial edentulism (Table 1).

Table 1. Demographic data of elderly

Variable
Imp.I?nt Icharz:‘ctelriﬁticsdir;relation to Mean age (years)* 678433
peri-implant health and disease Gender
A total, 105 dental implants were evaluated in Female 20 (55.5%)
. . 5 Male 16 (44.5%)
this study. Six of them (5.7%) supported overden- -
tures, whereas most implants (94.3%) supported D'?{:Stes** 8 (22.2%)
fixed prosthetic restorations. No implant failure No 28 (77.8‘?/0)
was observed during the mean observation peri- Smoking habit**
od of 38+26.5 months. The survival rate was 100%. Yes 10 (27.8%)
Forty-two (40%) of the implants were diagnosed as No 26 (72.2%)
healthy, 52 (49.5%) as having peri-implant mucositis, Tooth loss* (number) 12.8+13
o . . .
and 11.(.10.5/3) as having per|i|mp|ant|t|s. The data Edentulism**
on peri-implant health and disease are presented Partial 32 (88.8%)
in Table 2. The mean observation time and mar- Total 4(11.2%)
ginal bone loss were greater for the implants with *Mean and standard-deviation
peri-implantitis (p<0.05). Poor oral hygiene was " (%)
Table 2. Characteristics of study sample regarding peri-implant health and disease
Peri-implant health Peri(;iorzigiléant mu= Peri-implantitis
(n=42) _ (n=11) P
(n=52)
Mean observation time
(months) £SD 24.1+£23.7 44.3+24.9 61+15.7 <0.01*
BOP (%) - 52 (100) 11 (100) 0.42**
Suppuration (%) - 13 (25) 6 (54.5) 0.34**
Mean PD (mm) £SD 2+0.5 3+0.7 5.6+0.5 0.06*
Mean MBL (mm) +SD 0.3+0.5 1.2+0.8 4.1+0.4 0.02*
Prosthetic restoration
Fixed 42 (100%) 49 (94.2%) 8 (72.7%)
Overdenture - 3(5.8%) 3 (27.3%) 0.52**
Cleanability of prosthesis
Yes 41 (97.6%) 44 (84.6%) 11 (100%) 0.31**
Poor oral hygiene
Yes 8 (19%) 34 (65.3%) 4 (36.3%) <0.01**
Screw loosening
Yes 5(11.9%) 18 (34.6%) 1(9%) 0.62**
Ceramic chipping
Yes 2 (4.7%) 13 (25%) 1(9%) 0.42**

BOP: Bleeding on probing, PD: Probing depth, MBL: Marginal bone loss

* Kruskall-Wallis H test
**Chi-Square test
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also significantly associated with peri-implantitis
(p<0.01). Most prosthetic restorations (91.4%) were
designed to enable proper oral hygiene, and minor
technical complications, such as screw loosening
and ceramic chipping, were observed in 24 (22.8%)
and 16 (15.2%) of the implants, respectively.

As quality of life is affected by the progression
of inflammation in the peri-implant tissues, the re-
lationship between peri-implantitis and the other
variables was evaluated (Table 3). Peri-implantitis
was observed significantly more around implants

in smokers and implants in function >36 months
(p<0.01). No significant association was found
between peri-implantitis and the other variables
(p>0.05).

DISCUSSION

This study aimed to assess peri-implant health and
disease in elderly individuals to determine their
quality of life. In patients aged = 65 years, the sur-
vival rate of dental implants over a mean obser-
vation period of >3 years was 100%. Additionally,

Table 3. Correlation table

Peri-implantitis
Absent Present r p

Age
65-70 75 (87.2%) 11 (12.8%) -0.16 0.10
=70 19 (100) -

Gender
Female 51 (86.4%) 8 (13.6%) -0.11 0.24
Male 43 (93.5%) 3 (6.5%)

Diabetes
Present 20 (100%) - -0.16 0.09
Absent 74 (87.1%) 11 (12.9%)

Smoking habit
Yes 24 (77 .4%) 7 (22.6%) 0.25 <0.01
No 70 (94.6%) 4 (5.4%)

Tooth loss
1-14 46 (95.8%) 2 (4.2%) 0.18 0.05
15-28 48 (84.2%) 9 (15.8%)

Observation time (months)
6-36 61 (98.4%) 1(1.6%) 0.34 <0.01
>36 33 (76.7%) 10 (23.3%)

Screw loosening
Present 23 (95.8%) 1(4.2%) -0.11 0.25
Absent 71 (87.7%) 10 (12.3%)

Ceramic chipping
Present 15 (93.8%) 1(6.3%) -0.05 0.55
Absent 79 (88.8%) 10 (11.2)

Overdenture prosthesis
Present 3 (50%) 3 (50%) 0.31 0.6
Absent 91 (91.9%) 8 (8.1%)

Cleanability of prosthesis
Yes 85 (88.5%) 11 (11.5%) 0.10 0.28
No 9 (100%) -

Poor oral hygiene
Yes 42 (91.3%) 4 (8.7%) -0.05 0.6
No 52 (88.1%) 7 (11.9%)
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peri-implantitis was observed in only 10.5% of the
implants. The effect of implant-retained prostheses
and removable dentures on the patients’ quality of
life has been evaluated before (18). Most studies
showed that dental implants can be safely placed
in geriatric patients and improve their quality of life
(6,19). Consistent with the findings of these stud-
ies, we observed that implant-retained fixed or
overdenture prostheses improve the patients’ qual-
ity of life, have few biological and technical com-
plications, and are therefore suitable alternatives
to conventional removable dentures when treating
geriatric patients.

Comparison of studies on peri-implant diseases
is difficult because of the differences in methods
and the criteria used to define health and disease.
Peri-implant diseases were first defined in the year
of 2008 in the consensus report from the 6th Europe-
an Workshop on Periodontology (7). They defined
peri-implantitis as the loss of implant-supporting
bone in addition to mucosal inflammation. Howev-
er, assessment of peri-implantitis based on its sever-
ity (orobing depth and extent of bone loss) yielded
substantial variance in its prevalence, from 11.3% to
47.1% (7). Owing to the discrepancy between stud-
ies and lack of a common definition of peri-implan-
titis, the American Academy of Periodontology and
European Federation of Periodontology together
developed a new classification system for periodon-
tal and peri-implant diseases and conditions (1). In
this study, the most recent classification was used to
define peri-implant health and disease status. As a
peri-implant inflammation decreases the life quality
and may have a negative effect on systemic con-
dition of a geriatric patient, a clinician should have
a more accurate information before planning the
treatment. Therefore, the adaptation of new classi-
fication overcomes the misdiagnosis of peri-implant
diseases and gives us a more precise information.
To date, very little information is available using the
new classification to define peri-implantitis and its
relation with other variables in geriatric patients.
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Gundogar et al (10) used the same criteria to de-
fine peri-implant diseases in geriatric patients, and
found a peri-implantitis prevalence of 30% whereas
the considered value was 10.5% in this study. They
reported that the marginal bone loss increased with
increasing observation time, as was also observed
in the present study. The higher levels of peri-im-
plantitis were attributed to the long observation pe-
riod, which was between 24 and 56 months in their
study.

The strict selection criteria for ongoing mainte-
nance therapy resulted with the analysis of 105 im-
plants despite six years of data collection. Seki et
al (20) found survival rate as 94.6% at the implant
level in 56 implants of 23 patients. Lee et al (21)
investigated the effects of 118 implants in 35 geriat-
ric patients with a mean period of 32.7 months and
observed peri-implant bone resorption as 0.27 mm.
The mean observation time was significantly asso-
ciated with peri-implant disease than with peri-im-
plant health in this study. Jemt et al (22) reported
that, over a 9-year observation period, implants
showed additional bone loss. In another study by
Karlsson et al (23) 20% of the implants showed ad-
ditional bone loss of >2 mm during an observation
period of 3.3 years. In a systematic review by Dreyer
et al (24), the incidence of peri-implantitis ranged
from 0.4% within 3 years to 43.9% within 5 years.
In this study, peri-implant health was observed at
a mean follow-up of 2 years. However, peri-implant
mucositis was diagnosed with greater frequency as
the observation period increased (44 months), and
peri-implantitis was significantly more prevalent
around implants with a mean observation time of
5 years.

Oral hygiene has a significant effect on peri-im-
plant health. Poor oral hygiene is a risk factor for
peri-implant diseases (6). In this study, poor oral
hygiene was significantly associated with peri-im-
plantitis. Smoking is a known risk factor for peri-im-
plant mucositis (8). Despite overwhelming research,
its association with peri-implantitis is still accept-
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ed as a potential risk indicator (25). Peri-implanti-
tis was more prevalent in geriatric smokers than in
non-smokers in this study. To determine the cumu-
lative effect of smoking on peri-implantitis in geriat-
ric patients, more studies with a larger sample are
needed.

Implant-retained overdentures have been found
to be superior to complete conventional dentures
in terms of patient satisfaction and oral health-re-
lated quality of life (17,18,26). However, the number
of implants supporting the overdenture prosthesis
was insufficient (n=6) in the present study to further
analyze the biological and technical complications.
Likewise, among the implants with peri-implantitis,
one had screw loosening and one had ceramic chip-
ping. The low rates of technical complications did
not allow a comparison in this study.

In geriatric patients, the survival of the implants
was 100%, and only 11 implants (10.5%) with a mean
follow-up of 5 years had peri-implantitis. Thus, it can
be concluded that the 100% survival rate and con-
siderably low values of peri-implantitis helped im-
prove the quality of life of patients aged =65 years.
The favorable outcomes may be attributed to the
facts such as the presence of a single periodontist
who performed the surgeries, the high cleanability
(91.4%) of the prostheses, and the continued main-
tenance program. The inclusion criterion of strict
maintenance program is one strength of this study
as it gives the opportunity to analyze clinical and
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