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ABSTRACT Objective: This study aimed to retrospectively analyze
the distribution of dental implant treatments applied to 9,344 patients
according to age, gender, implant site, and year of application. Mate-
rial and Methods: The data of 9,344 patients who underwent dental
implant treatment between 2013-2023 at the Faculty of Dentistry, On-
dokuz May1s University, were included in this study. A total of 34,753
dental implants were evaluated. Criteria such as the patients’ age, gen-
der, implant location, and the rates of dental implant applications over
the years were assessed. Results: Dental implants were applied more
frequently to male patients (53.5%) than to female patients (46.5%).
The majority of implants (50.4%) were placed in the mandible. The av-
erage age at first implant application in male patients (52.08+13.23)
was found to be higher than that of female patients (48.87+13.49). In
female patients, the number of implants placed in the mandible was ob-
served to be higher than that in the maxilla. In both sexes, the mandibu-
lar first molar region was found to be the most frequently treated site.
Conclusion: This retrospective study offers descriptive information re-
garding the demographic characteristics of patients who received den-
tal implants, the rate of dental implant procedures performed over the
years, and the preferred implant sites within the Turkish population.
These findings may contribute to clinical practice by supporting clini-
cians in treatment planning and decision-making processes.
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OZET Amac: Bu calisma, 9.344 hastaya uygulanan dental implant te-
davilerinin yas, cinsiyet, implant bolgesi ve uygulama yilina gére da-
gilimin1 retrospektif olarak analiz etmeyi amaglamistir. Gere¢ ve
Yéntemler: Bu galismaya, Ondokuz May1s Universitesi Dis Hekim-
ligi Fakdltesi’nde 2013-2023 yillar1 arasinda dental implant tedavisi
goren 9.344 hastanin verileri dahil edildi. Toplam 34.753 dental im-
plant degerlendirildi. Hastalarin yas, cinsiyet, implant lokasyonu ve yil-
lara gére dental implant uygulama oranlari gibi kriterler degerlendirildi.
Bulgular: Dis implantlariin erkek hastalara (%53,5) kadin hastalara
gore (%46,5) daha fazla uygulandigi bulunmustur. Implantlarin go-
gunlugu (%50,4) mandibulaya yerlestirilmistir. Erkek hastalarda ilk im-
plant uygulama yas1 ortalamasi (52,08+13,23), kadin hastalara gore
(48,87+13,49) daha ileri bulunmustur. Kadin hastalarda mandibulaya
yerlestirilen implant sayisinin maksillara gore daha fazla oldugu goz-
lemlenmistir. Her iki cinsiyette de en sik uygulama yapilan bolgenin
alt birinci molar dis bélgesi oldugu bulunmustur. Sonug¢: Bu retros-
pektif ¢alisma, dental implant uygulanan hastalarin demografik 6zel-
likleri, yillar iginde gerceklestirilen dental implant islemlerinin orani
ve Tiirk popiilasyonunda tercih edilen implant bolgeleri hakkinda ta-
nimlayici bilgiler sunmaktadir. Bulgularin, tedavi planlamasi ve karar
verme siireclerinde klinisyenlere katki saglayabilecegi diisiiniilmekte-
dir.

Anahtar Kelimeler: Demografi; dental implant; retrospektif caligma

Since the 1960s, when Branemark and col-
leagues first defined the concept of osteointegration,
the use of dental implants in the treatment of tooth
loss has become increasingly widespread.!? Dental
implants provide satisfactory results both aestheti-
cally and functionally.>* Dental implant treatments
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have emerged as a solution for tooth loss due to issues
such as stabilization problems experienced with tra-
ditional removable dentures, insufficient chewing
function, unsatisfactory aesthetics, and the lack of
conservative treatment options for tooth-supported
fixed restorations.>®
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Dental implants have a high success rate and sur-
vival. However, factors such as the patient’s systemic
health, age, gender, smoking habits, bone quality,
oral hygiene, implant maintenance habits, implant
size, implant characteristics, implant location, loading
protocol, and clinician experience are considered de-
terminants of implant survival and long-term suc-
cess.’

Various factors play a role in the success of den-
tal implants. Careful patient selection, risk assess-
ment, and the optimization of long-term follow-up
outcomes are essential for implant success. Dentists
should take demographic risk factors into account and
be cautious in applying preventive and therapeutic
strategies to enhance the success of dental implants.
However, there is limited information regarding the
demographic characteristics of patients requiring den-
tal implants, the rate of dental implant procedures
over the years, and the preferred implant locations
within the Turkish population. Collecting such data
would be informative and guiding for practitioners.
This study, which analyzes a large data pool, aims to
reveal the relationship between dental implant appli-
cations and demographic factors, thereby assisting
dentists in making more effective treatment plans.
Furthermore, by examining the changes in implant
application rates over the years, it seeks to contribute
to the prevention of tooth loss and the increase of
awareness regarding treatment within the community.
The findings obtained will provide valuable data for
the development of health policies and the improve-
ment of accessibility and effectiveness of implant
treatments.

I MATERIAL AND METHODS

This study was carried out in accordance with the
principles of the Helsinki Declaration. Ethical ap-
proval was granted by the Ondokuz Mayis Univer-
sity Clinical Research Ethics Committee (date:
November 8, 2023, no: 2023/354). The study in-
cluded 9,344 patients who underwent dental implant
treatment at the Ondokuz Mayis University Faculty
of Dentistry between 2013-2023, with a total of
34,753 implants assessed. The implants included in
our study were from the following brands: ITI (Strau-
mann AG, Waldenburg, Switzerland), Zimmer (Zim-

mer Biomet, Warsaw, Indiana, USA), Implant Direct
(Implant Direct Sybron International, Los Angeles,
California, USA), Nobel (Nobel Biocare, Ziirich,
Switzerland), Biohorizons (Biohorizons, Birming-
ham, AL, USA), Bego (BEGO GmbH&Co. KG, Bre-
men, Germany), Astratech (Astratech AB, Molndal,
Sweden), Bredent (Bredent medical GmbH&Co. KG,
Senden, Germany), NTA (Pilatus Swiss Dental
GMBH, Switzerland), Osstem (Osstem Implant Co.,
Ltd., Seoul, South Korea), Dentium (Dentium Co.,
Ltd., Seoul, South Korea), Nucleoss (Sanlilar Tibbi
Cihazlar Medical Kimya San Tic Ltd Sti, izmir,
Tiirkiye), and Implance (Implance Dental Implants,
Trabzon, Tiirkiye). Patient data was obtained and
evaluated after institutional permission was granted,
through the hospital’s information management sys-
tem (Turcasoft, Tiirkiye). The age, gender, implant
location, and dental implant application rates over the
years of the patients were evaluated retrospectively.

Data were analyzed using IBM SPSS V23. The
distribution’s normality was evaluated using the Kol-
mogorov-Smirnov test. To compare categorical vari-
ables between 2 groups, the chi-square test was
applied, while multiple proportion comparisons were
conducted using the Bonferroni-adjusted Z test. The
Mann-Whitney U test was employed to compare
quantitative data between 2 groups. Spearman’s rho
correlation coefficient was used to analyze relation-
ships among non-normally distributed variables. The
Fisher-Freeman-Halton test was applied to assess
group differences, with a significance level set at
p<0.05.

I RESULTS

A total of 34,753 dental implants were applied to
9,344 patients who underwent dental implant treat-
ment in this study. Of these implants, 17,996 were
applied to male patients and 16,757 to female pa-
tients. The median number of dental implants differed
according to gender (p<0.001), (Table 1). The me-
dian number of implants in male patients was 3, while
in female patients, it was 2. A statistically significant
difference was found in the median age of patients
receiving implants based on gender (p<0.001), (Table
2). The median age for implant placement in male pa-
tients was 53, while in female patients, it was 50. The



TABLE 1: Distribution of the number of implants by gender

X+SD Median (minimum-maximum) p value
Gender
Male 4.06+3.26 3.00 (1.00-20.00)
<0.001
Female  3.41£2.71 2.00 (1.00-16.00)
Total 3.7243.00 2.00 (1.00-20.00)

*Mann-Whitney U test. SD: Standard deviation

TABLE 2: Age distribution of patients receiving implants by gender

XSD Median (minimum-maximum)  p value
Gender
Male 52.08+13.23 53.00 (15.00-89.00) -
Female  48.87+13.49 50.00 (15.00-91.00)
Total 50.41+13.46 52.00 (15.00-91.00)

*Mann-Whitney U test. SD: Standard deviation

average age of patients receiving implants was
50.41+13.46 years. A statistically significant but
weak positive correlation (r=0.287, p<0.001) was ob-
served between the number of implants and age
(Table 3).

The regions of implant placement differ by gen-
der (p<0.001), (Table 4). Implants were applied to the
maxilla in 50.9% of male patients and to the mandible
in 49.1%, while in female patients, 48.1% had im-
plants placed in the maxilla and 51.9% in the
mandible. The most commonly implanted dental re-
gions in both males and females were the maxillary
and mandibular 1% molars. In males, this was fol-
lowed by the maxillary and mandibular 1% premolars,
while in females, the maxillary 1% premolar and
mandibular canine were the most frequently treated.

Regardless of gender, 49.6% of dental implants
were inserted in the maxilla, while 50.4% were
placed in the mandible. A considerable proportion
(74%) of the implants were located in the posterior
regions of the jaws. In the maxilla, the most fre-
quently implanted sites were the 1 molar, 1% premo-
lar, and 2" premolar, whereas in the mandible, the 1%
molar, 2™ molar, and 1% premolar were the most com-
monly treated regions (Figure 1).

The number of implants applied varies accord-
ing to age groups (p<0.001). Of the included dental

implants, 11,948 were applied to patients in the 50-59
age group, making it the most common age range for
dental implant application. Following the 50-59 age
group, the 60-69 age group with 8,238 dental im-
plants and the 40-49 age group with 7,652 dental im-
plants were the next most common age groups. The
youngest age group receiving dental implants was 15-
29 years. A total of 1,350 dental implants were placed

TABLE 3: Relationship between number of implants and age

Age
r value p value
Number of implants 0.287 <0.001

r: Spearman’s rho correlation coefficient

TABLE 4: Distribution of implant sites by gender

Male n (%) Femalen (%) Totaln (%) p value
Region
Maxilla 9,166 (50.9) 8,064 (48.1) 17,230 (49.6) <0.001
Mandible 8,830 (49.1) 8,693 (51.9) 17,523 (50.4)

*chi-square test; n: frequency
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FIGURE 1: The distribution of dental implants according to their jaw and tooth
numbers



Number of Dental Implants

WAges1517
WAges15-29
W Ages30-39
W Ages 40-49
W AgesS50-59
WAges60-69

W Ages 70and over
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FIGURE 3: The distribution of the number of dental implants by year

in this age group, with the lower 1% molar region
being the most frequently implanted site. Among the
youngest age group (15-17 years), 54 dental implants
were placed, of which 42 were positioned in the max-
illary anterior region. Additionally, in patients aged
70 and over, more dental implants were applied to the
mandibular canine region compared to other dental
regions (Figure 2).

Upon examining the total number of implants
placed over the years, the highest number was
recorded in 2016, whereas the lowest, totaling 1,024,
was observed in 2020. Since the implant data for the
last 2 months of 2023 were not included in our study,
the year 2023 was excluded from the analysis when
evaluating the number of dental implants applied over
the years. An increase in the number of implants was
observed between 2013-2016, after which a decline
in the number of implants began (Figure 3).

I DISCUSSION

Dental implants offer a predictable and reliable solu-
tion for the restoration of missing teeth, with high
long-term success rates reported in the literature.

However, the success and planning of implant ther-
apy are influenced not only by surgical techniques
but also by a variety of factors including patient-spe-
cific characteristics, systemic health conditions,
lifestyle habits, and socioeconomic factors. A com-
prehensive understanding of these variables is essen-
tial to optimize treatment outcomes and ensure
long-term stability of implant-supported restora-
tions.”® This study aimed to analyze demographic and
clinical data related to dental implants in a cohort of
patients treated at the Ondokuz Mayis University
Faculty of Dentistry between 2013-2023. The major-
ity of implants in our study were placed in the
mandible (50.4%), and the maxilla accounted for
49.6%. The highest proportion of implants (34.4%)
was placed in patients aged 50-59 years, followed by
23.7% in the 60-69 age group and 22.0% in the 40-49
age group. These findings provide valuable insights
into demographic patterns and potential risk factors
associated with dental implant treatment.

Although dental implants have been proven to
be a long-term predictable treatment for patients, it is
important to recognize that not all surviving implants
are necessarily successful.” Successful implants re-
main fully functional and healthy in the oral cavity.
Although our study did not assess implant survival
rates, it is recognized in the literature that risk factors
such as age, gender, and implant location can affect
implant survival.!%!!

There may be differences in implant survival
rates between genders. These differences could be re-
lated to changes in bone quality, hormonal factors,
and lifestyle behaviors that may affect oral health and
implant integration.'? In this study, which examined
a large data pool, it was found that 53.5% of the pa-
tients receiving dental implants were male and 46.5%
were female. This finding, which does not align with
the existing literature, may have been influenced by
the sociocultural differences within the studied
group.>!?

It was found that the median age of implant ap-
plication was higher in men compared to women, and
this difference was statistically significant.!>!* Addi-
tionally, women may experience earlier tooth loss
due to genetic and hormonal factors.'* Moreover, so-



cietal perceptions of gender-related health and aes-
thetic concerns could also influence the choice of im-
plant treatment. Women may opt for implant
treatment at a younger age due to aesthetic con-
cerns.'® Furthermore, the higher median number of
implants applied to men compared to women was
also statistically significant. The increased age at
which men begin treatment and the higher number of
implants can be considered a result of age-related
tooth loss. Although literature suggests that women
tend to be more sensitive to orofacial esthetic con-
cerns and men may prioritize functional rehabilita-
tion in the posterior regions, our study did not provide
direct evidence of a statistically significant associa-
tion between gender and functional or esthetic pref-
erences related to implant site selection. Future
research should further investigate these potential as-
sociations across diverse populations.'®!”

In our study, the average age of patients who re-
ceived dental implants, regardless of gender, was
found to be 50.41+13.46. In a retrospective study by
Bornstein et al. (n=1,2006), the average age of patients
receiving implants was 55.2.!2 In the study published
by Vehemente et al. the average age was reported as
53.5413.9, while Brennan et al. found the average age
to be 53.4.'%19 In the study conducted by Mundt et al.
(n=159), the average age of the patients was reported
as 54.1.%° The variation in the average ages across
studies is believed to be due to differences in sample
sizes. As age increases, the need for dental implants
also rises due to the increase in tooth loss.?! In our
study, a statistically significant but very weak posi-
tive correlation (r=0.287, p<0.001) was observed be-
tween the number of implants and age. These
findings are consistent with the existing literature.

The position of the dental implant within the oral
cavity is another important factor to consider. Im-
plants placed in the posterior regions of the maxilla
and mandible have been associated with lower sur-
vival rates compared to implants placed in the ante-
rior regions.”?> The reason for this could be the
decrease in bone quality and the increased functional
loads in the posterior regions of the mouth.? Since
implants placed in the mandible are associated with
higher survival rates compared to those placed in the
maxilla, the anatomical location of implant placement

is another important consideration.” Although our
study did not evaluate survival rates, it is noteworthy
that 49.6% of the dental implants were placed in the
maxilla and 50.4% in the mandible. Furthermore,
73.6% of implants were placed in posterior regions,
compared to 26.3% in anterior regions. These
anatomical trends are in line with those reported in
the literature.'®2! These data do not provide informa-
tion about the most commonly missing teeth, but they
allow inferences to be made about the most fre-
quently preferred tooth numbers for implant plan-
ning, supporting clinicians in treatment decisions.
Moreover, this distribution should also be interpreted
in light of prosthetic preferences (e.g., overdenture
planning) and functional requirements, and further
studies are needed to better elucidate these aspects.!”

The distribution of dental implant applications
across different age groups is another parameter ex-
amined in our study. According to our results, 11,948
implants (34.4%) were placed in patients aged 50-59,
which was significantly higher than in other age
groups. This was followed by 8,238 implants (23.7%)
in the 60-69 age group and 7,652 implants (22.0%) in
the 40-49 age group. These findings confirm that the
need for dental implants increases with age.?! How-
ever, the slightly lower implant application rate in the
60-69 age group compared to the 50-59 age group
can be attributed to systemic contraindications for im-
plant surgery, as systemic disorders become more
common with advancing age. Such an interpretation
aligns with general observations in the literature re-
garding the role of systemic health conditions in de-
termining implant eligibility among older patients.?
This interpretation is consistent with the findings of
Chrcanovic et al. who reported that systemic medi-
cal conditions may influence the decision-making
process for implant surgery in elderly patients, po-
tentially leading to lower application rates in this pop-
ulation.?* In addition, socioeconomic challenges and
treatment preferences in this age group may also in-
fluence patients’ access to care.” In the demographic
study by Bural et al. the most frequently implanted
age groups were reported as 50-59, 60-65, and 40-49
years. Despite minor differences in age group cate-
gorization, the trends observed in our study are con-
sistent with those reported by Bural et al.’



Among patients aged 15-29 years, the most fre-
quently treated site was the mandibular 1% molar re-
gion, consistent with Lu etal. findings in young
adults (18-29 years) that highlight posterior molar
predominance in implant placement.?*° This finding
aligns with the literature, which suggests that the
most commonly lost teeth due to decay in this age
group are the mandibular 1% molars.’*3! Addition-
ally, the placement of 80% of dental implants in pa-
tients under 18 years of age in the maxillary
anterior region is thought to be attributed to the
higher prevalence of trauma-related tooth loss and
congenital maxillary lateral incisor agenesis in this
age group. The findings of our study are also con-
sistent with the literature.'?3-32 Another notable
finding when examining the relationship between
the implant placement site and age groups is the
concentration of dental implant applications in the
mandibular canine region in patients aged 70 and
above. These findings can be explained by the
higher rates of complete edentulism in this age
group and the widespread use of 2-implant overden-
ture prosthesis treatment in the mandibular canine re-
gion for its rehabilitation.® While our study did not
evaluate prosthetic design preferences, the implant
distribution in middle-aged patients may reflect a
greater tendency toward fixed implant-supported
restorations, given the functional and esthetic de-
mands typically associated with this age group. In
contrast, removable solutions such as 2-implant over-
dentures may be more prevalent in older patients, as
supported by existing literature.!” These trends merit
further exploration in future studies.

Since dental implant treatment is a highly suc-
cessful method, the use of dental implants is steadily
increasing.*** Scientific studies conducted in the
field of dental implantology contribute to the
widespread use of dental implants.** When examining
the total number of implants applied over the years
in our study, the highest number of implants was ap-
plied in 2016, while the lowest number was applied
in 2020. An increase in the number of implants was
observed between 2013-2016, followed by a decline
after 2016. This decrease may be related to the hos-
pital’s implant procurement protocol. With the coro-
navirus disease-2019 (COVID-19) pandemic, the

number of implants reached its lowest level in 2020.
It should be considered that the COVID-19 pandemic
affected not only the number of implant procedures
performed but also patient behavior and decisions
to seek treatment. During the pandemic, patients’
avoidance of elective surgical procedures and the
restrictions in access to healthcare services were key
factors contributing to the decline in implant appli-
cation rates.® In addition to procurement protocols
and the COVID-19 pandemic, fluctuations in im-
plant numbers over the years may reflect broader
economic conditions and healthcare policy changes
affecting patient access and treatment planning.® Fol-
lowing this period, a recovery was observed in 2021-
2022, likely due to accumulated patient demand and
adjustments in the hospital’s implant procurement
protocols.

Demographic factors, including the patient’s
age, gender, and the anatomical placement of the den-
tal implant, can have a significant impact on the long-
term survival and overall success of dental implant
treatments.”*** Comprehensive consideration of these
demographic factors during treatment planning and
implant placement may help maximize the likelihood
of positive patient outcomes. Ultimately, the success
of dental implants is multifactorial, and careful pa-
tient selection, risk assessment, and long-term care
are essential for optimizing results. Dentists should
be cautious in monitoring patients with dental im-
plants and apply appropriate preventive and treatment
strategies to reduce the impact of demographic risk
factors.

Although important factors such as gender, age
group, and implant placement site were examined in
our study, additional parameters such as the pa-
tient’s overall health status, systemic diseases, and
complications after implant treatment may also
need to be analyzed. Additionally, the exclusion of
data from the last 2 months of 2023 may not fully
reflect the trends in implant treatment. A limitation
of this study is the absence of data on implant sur-
vival and success rates, as the primary aim was to
evaluate the demographic distribution and anatomi-
cal placement of dental implants. Future studies
should include long-term follow-up data to assess
these outcomes.



I CONCLUSION

This study provides significant findings by examin-
ing the changes in dental implant treatment according
to demographic factors, implant placement sites, and
annual application rates. These findings demonstrate
that demographic factors and annual trends play a
crucial role in treatment planning, and clinical deci-
sions should be made more consciously in light of
these data. Additionally, the data on the most pre-
ferred regions and age groups for implant applica-
tions can serve as an important resource in shaping
future treatment strategies.

Future research may offer a more in-depth anal-
ysis of the long-term outcomes of dental implant
treatment and its association with various factors, in-
cluding the patient’s overall health, systemic condi-
tions, and post-treatment complications.
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