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Abstract

Background: The present study aimed to evaluate the demographics of the patients who applied for
implant treatment to Inonu University, Faculty of Dentistry, Department of Prosthodontics between
2010 and 2016.

Methods: In implant patients, implant locations, type of restoration after implant treatment, age and
gender of the patients were determined using Metasoft software. FDI numbering system was used for
implant locations. Descriptive statistics were analyzed using chi-square test (P<0.05).

Results: It was found that a total of 1000 patients (410 males, 590 females) received 2955 implants
during the specified period. 1052 implants were received by individuals between the ages of 41 and
50. There were statistical differences between age groups based on the implants in tooth numbers 14,
27,34, 36,37, 44, 46, and 47 (P<0.05) that were frequently implemented in 41-50 year old patients. It
was found that the most frequent restoration type was single crowns and the first molar tooth received
the highest number of implants. It was found that the regions that received the highest number of
implants were the mandible and posterior regions.

Conclusions: It was determined that the number of implants in the mandible increased with the age
of the patients. It was observed that the implant-supported prosthetic treatment options varied based
on the state of the jaws, the localization and width of the edentation, the income levels of the patients
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and their gender.
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Background
Dental implantation is the process of placement of
biocompatible material in edentate regions of the jaw to
function as natural dental root. Dental implants have been
accepted scientifically and have become a frequently used
treatment option in the treatment of complete and partial
edentation, including the restoration of missing teeth
since BranemarKk’s description of osseointegration in the
1960s (1). For several decades, dental implantation has
been applied as a routine clinical therapy in dental practice
and became a significant prosthodontic procedure that
improves patient’s satisfaction and the quality of life (2,3).
There are several studies in the literature on dental
implant treatments (4-8). These studies were primarily
on the assessment of osteointegation (9,10), bone loss
(11,12) and survival (13-15). However, despite the
increasing number of implant treatments in Turkey
during recent years, quantitative data on this issue are
not still clear. This could be explained by the fact that the
application of faculty automation systems in our country
is still new and that the search capabilities to document
the implantation procedures in the existing automation
system is insufficient. The objective of the present study
is to evaluate the implants applied at Inonu University,
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The number of implants made to the lower anterior region increased
with the development of implant supported removable prostheses.

Faculty of Dentistry based on the patient demographics
and application indications and implant restoration type
using the data available in the Hospital Information and
Management System (HIMS).

Methods

The present study is a retrospective analysis of 1000
patients who applied for implant application to Inonu
University, Faculty of Dentistry, Oral and Macxillofacial
Surgery. In this study, all the implant-supported
prosthetic restorations were conducted in the department
of prosthodontics between January 2010 and March 2016.
As the restorations have been implemented in all patients,
the samples did not undergo selection. Patients were
evaluated for the status of the edentulousness, number
of implants and implant restoration type based on their
age and gender. The data were obtained by evaluating the
information contained in the HIMS.
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The following data were reviewed using the patient
charts: (1,2,16)

The comparison was done between genders and age
groups. We had 5 age groups as follows: 20-30 years, 31-
40 years, 41-50 years, 51-60 years, and 61 and older. FDI
numbering system was used in the assessment of implant
positions. Six groups were established based on thelocation
of the dental implant such as anterior maxilla, posterior
maxilla, anterior mandible, posterior mandible, maxilla
and mandible. Six main types of prostheses for implant
therapy were recorded as follows: Single tooth, three-unit
fixed prosthesis for distally extended edentulous space
(Kennedy Class I and II cases), multi-unit fixed prosthesis
for extended edentulous space that is not contraindicated
for conventional fixed partial denture, fixed prosthesis
for edentulism in one jaw (maxilla or mandible), fixed
prosthesis for total edentulism, and removable prosthesis
for total edentulism.

The statistical analysis of the results was conducted
using the Statistical Package for Social Sciences (IBM SPSS
version 23.0, Chicago, IL, USA) software. Descriptive
statistics were analyzed using chi-square test for the
following parameters: demographic parameters, type of
indication, implant position, and anatomical location.
The results were assessed at a significance level of 0.05.

Results

A total of 2955 implants were placed in 1000 patients
during 6 years. 410 male and 590 female patients were
between 20 and 100 years old. 320 patients were in the
age range of 41-50 years (P < 0.05). Figure 1 demonstrates
the distribution of implant localizations by gender. There
were statistical differences between genders and the age
groups (P < 0.05). Table 1 presents the distribution of the
number and percentage of the implants according to the
age groups of the patients. The most frequent location
for implant placement was the first molar region in the
mandible (513 implants) followed by the first molar
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region in the maxilla (262 implants). There were statistical
differences between age groups based on the implants
in tooth numbers 14, 27, 34, 36, 37, 44, 46, and 47 (P <
0.05) that were frequently implemented in 41-50 year
old patients (Table 1). There were statistical differences
between genders based on the implants in tooth numbers
36 and 45 (P < 0.05) and the number of female patients
was higher compared to male patients (Figure 2).

There were statistical differences between age groups
based on the restorations of single crowns, Kennedy Class,
single maxillary fixed and, total edentulous with removable
prosthesis (P < 0.05). It was found that single crowns
had the maximum numbers of restorations, followed by
Kennedy Class (Table 2). 48.6% of single-mandible fixed
prosthesis rehabilitations were observed in patients aged
51 to 60. Fifty percent of implant-supported removable
prosthesis rehabilitations of totally edentulous patients
aged 41 to 50. There were statistical differences between
genders based on the restorations of total edentulous with
fixed prosthesis (P <0.05) (Figure 3).

There were statistical differences between age groups in
terms of anatomic localizations of restorations (P<0.05)
(Table 3). Thirty-five percent of the anterior maxillary
implants, 38.3% of posterior maxillary implants and
39.3% of posterior mandibular implants were observed in
patients who were 41-50 years old. Anterior mandibular
implants (48%) were observed in patients who were 61-
83 years old. 37% of maxillary implants and 31.2% of
mandibular implants were observed in patients between
the ages of 41 and 50 (Table 3). There were statistical
differences between the genders in terms of anatomic
localizations of restorations (Figure 4).

Discussion

Dental implants have created significant changes in the
treatment planning of totally and partially edentulous
patients (2). Intra-bone implant-supported prosthesis is a
successful, effective, and predictable treatment that could
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Figure 1. Age and Gender Distribution of Patients Received Dental Implants.
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Table 1. Distribution of the Maxillary Implant Count and Percentage Based on Location, Age Groups of the Patients

Ages Count (%)

Implant Total Count (%) P
20-30 31-40 41-50 51-60 61-100

11 11(19.3) 9 (15.8) 21 (36.8) 10 (17.5) 6 (10.5) 57 (1.93) 0.131*
12 4(10.8) 9 (24) 14 (37.8) 7 (18.9) 3(8.1) 37 (1.25) 0.568
13 2(3.3) 6(9.8) 25 (41) 18 (29.5) 10 (16.4) 61 (2.06) 0.061*
14 16 (12.3) 29 (15.4) 57 (43.8) 22 (16.9) 15 (11.5) 130 (4.4) 0.017*
15 7 (7.6) 23 (25) 34 (37) 4(15.2) 14 (15.2) 92 (3.11) 0.181
16 12 (6.6) 34 (18.8) 67 (37) 43 (23.8) 25(13.8) 181 (6.13) 0.196
17 3(5.2) 13 (22.4) 21 (36.2) 13 (22.4) 8(13.8) 58 (1.96) 0.599
21 5(10.9) 5(10.9) 18 (39.1) 12 (26.1) 6(13.3) 46 (1.56) 0.564
22 6 (14.6) 9(22) 18 (43.9) 5(12.2) 3(7.3) 41 (1.39) 0.135
23 4(6.1) 12 (18.2) 26(39.4) 16 (24.2) 8 (12.1) 66 (2.23) 0.483
24 11 (9.4) 18 (25.4) 43 (36.8) 28(23.9) 17 (14.5) 117 (3.96) 0.685
25 4(5) 20 (25) 32 (40) 15(18.8) 9(11.2) 80 (2.71) 0.087
26 16 (8.8) 39 (21.5) 62 (34.3) 42 (23.2) 22 (12.2) 181 (6.13) 0.336
27 0 (0) 15(21.7) 26 (37.7) 13 (18.8) 5(21.7) 69 (2.34) 0.032*
31 0(0) 3(23.1) 6 (46.2) 3(23.1) 1(7.7) 13 (0.44) 0.597
32 2(3.5) 6 (10.5) 15 (26.3) 18 (31.6) 16 (28.1) 57 (1.93) 0.013*
33 3(1.3) 10 (4.5) 40 (17.9) 85 (38.1) 85 (38.1) 223(7.55) 0.001*
34 1(1.3) 13 (16.7) 32 (41) 21(26.9) 11 (14.1) 78 (2.64) 0.037*
35 10 (10.4) 16 (16.7) 35 (36.5) 23 (24) 12 (12.5) 96 (3.25) 0.732
36 21 (8.3) 57 (22.4) 109 (42.9) 49 (19.3) 18 (7.1) 254(8.60) 0.001*
37 8 (5.6) 29 (20.1) 65 (45.1) 26 (18.1) 16 (11.1) 144(4.87) 0.001*
41 0(0) 5(38.5) 4(30.8) 3(23.1) 1(7.7) 13 (0.44) 0.305
42 1(1.9) 6(11.3) 13 (24.5) 15 (28.3) 18 (34) 53 (1.79) 0.001*
43 2(0.9 11(4.8) 41 (18) 88 (38.6) 86 (37.7) 228(7.72) 0.0071*
44 4 (4.8) 13 (15.5) 30(35.7) 28 (33.3) 9(10.7) 84 (2.84) 0.033*
45 5(4.8) 13 (16) 36 (44.4) 19 (23.5) 19 (23.5) 81 (2.74) 0.074
46 31(12) 51(19.7) 100 (38.6) 59 (22.8) 18 (6.9) 259(8.76) 0.001*
47 8 (5.1) 32 (20.5) 62 (39.7) 36 (23.1) 18 (11.5) 156(5.28) 0.020*

*FDI notation used.

be used to replace missing teeth. Retrospective evaluation
of the properties of clinical applications of dental implants
that has been used for a long time is of great value in
guiding the dentists (17). The aim of the present study was
to assess the demographic and clinical data of the implant
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patients whose restorations were conducted by our team
at Inonu University, Faculty of Dentistry, Department of
Prosthodontics between 2010 and 2016.

Vehemente et al (18) reported that the mean age at
implantation was 53.5, Eltas et al (19) found that the mean
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Figure 2. Distribution of the Implants in Terms of Gender.
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Table 2. Distribution of Implants in Terms of Restoration Type

Ages Count (%)

Restoration Total Count P
20-30 31-40 41-50 51-60 61-100
Single crown 128 (21.3) 156 (25.9) 204 (33.9) 89 (14.8) 25 (4.3) 602 0.001*
Kennedy 1-2 24 (4.3) 110 (19.6) 233 (41.6) 124 (22.1) 69 (12.3) 560 0.0071*
Extended edentation 1(1.3) 13(17.1) 24 (31.6) 22 (28.9) 16 (21.1) 76 0.184
Single maxillary fixed 0 (0) 1.9 12 (34.3) 17 (48.6) 5(14.3) 35 0.001*
Total edentulous fixed 1(4.5) 3(13.6) 11 (50) 4(18.2) 3(13.6) 22 0.465
Total edentulous removable 0 (0) 6(2.9) 29 (13.9) 82 (39.2) 92 (44) 209 0.001*
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Figure 3. Distribution of Restoration Types in Terms of Gender.

age was 45.2 in their study and Urvasizoglu et al (17)
reported that the most common age range for implants
was the 46-55 age range. In the present study, when the
age ranges of the patients were examined, it was found
that the implants were most frequently applied between
the ages of 41 and 50. This discrepancy was considered
to be due to the differences in the sample sizes. In the
present study, 1000 patients were evaluated, while in
other studies, these values were determined with a smaller
number of patients.

In comparison with other gender-based studies, it was
observed that implant treatment was more common
among female patients than in male patients in the present
study (16,17,19). When the tooth numbers and implant
localization were evaluated, it was found that the number
of implants in the first molar tooth was higher than that of

the other teeth. In a study by Bural et al (2) and Bornstein
et al (16), it was determined that the highest number of
implants was placed in the central tooth position and in
the youngest age group. However, in the present study, it
was found that the higher number of central teeth and
single-crown implant were conducted in 41-50 year old
patients. This could be attributed to the fact that it is the
first permanent tooth in the mouth and its early loss is
due to this fact. The findings of this study demonstrated
that the comparison of the right and left arcs revealed that
the number of implants conducted in symmetrical teeth
was very similar. Moreover, both right and left first molars
were found to be identical. It should be mentioned that
no other study has been found to elucidate the location
of implants in the age groups as thoroughly as this study.
Implants in tooth numbers 32, 33 and 42, 43 were more

Table 3. Distribution of the Dental Implants in Different Regions of Each Jaw in Terms of Age Groups

Ages Count (%)

Anatomic Localization Total Count P
20-30 31-40 41-50 51-60 61-100
Anterior maxilla 27 (17.2) 26 (16.6) 55 (35) 31(19.7) 18 (11.5) 157 0.015*
Posterior maxilla 42 (9.7) 94 (21.7) 166 (38.3) 80 (18.5) 51 (11.8) 433 0.001*
Anterior mandible 5(1.7) 19 (6.5) 58 (19.8) 106 (47.3) 105 (63.6) 293 0.001*
Posterior mandible 51(10.4) 104 (21.4) 192 (39.3) 99 (20.2) 43 (8.8) 489 0.001*
Maxilla 66 (13.6) 106 (21.8) 180 (37) 84 (17.2) 51(10.5) 487 0.001*
Mandible 55 (7.6) 116 (16.1) 225 (31.2) 184 (25.5) 141 (16.5) 721 0.001*
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Figure 4. Distribution of Dental Implants in Different Regions of Each Jaw in Terms of Gender.

frequent in the higher age groups, and this was due to the
implementation of the two-implant supported removable
prostheses to support the mandibular prosthesis in totally
edentulous patients.

Based on the performed restoration, unlike some other
studies, single-crown restoration was found as the most
prevalent type of restoration in the present study (2,17).
This was followed by Kennedy Class I and II. Bornstein et
al (16) found similar results in their study.

Consistent with the other studies, when the anterior and
posterior implants were compared, they demonstrated
that the number of implants in the anterior region was
less than that in the posterior region. However, contrary
to certain studies (16,18) and consistent with a study by
Buser et al (1), the number of mandibular implants was
higher compared to maxillary implants. This could be
due to the placement of two-implant supported prosthesis
in the mandible, while no implants were placed in the
maxilla in totally edentulous patients since the number
of implants in the anterior mandibular region was about 2
times higher than the number of implants in the anterior
maxilla.

Limitations of this study include the fact that the
implant diameter and size were not assessed. This is
a retrospective study that covered 6 years where 1000
patients were evaluated, however higher number of
patients could be evaluated in a longer period of time.
Furthermore, the present study was conducted in only
one province of Turkey and further studies that would
cover all provinces should be conducted.

Bearing in mind the limitations of the present
retrospective study, it was found that the maximum
numbers of implants were implemented in the 41-50
age group and in female patients. The single crown
restoration was the most prevalent type of restorations.
Kennedy Class I and II were the most frequent restoration
in the 41-50 age group. The highest numbers of implants
were placed in the first molar. When the right and left
segments were compared, it was found that implant
counts were surprisingly similar. Based on the findings,

it could be argued that retrospective studies on dental
implant treatment provide informative and prompting
results, and the significance of much wider, multi-center
and multidisciplinary studies could be recognized.
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