
Introduction
Because of increasing awareness of health in Turkey, oral
implant therapy has become widespread and is now
regarded as a predictable treatment modality. Implant
dentures have become a useful and common treatment
for the restoration of missing teeth.1 There are several
methods for rehabilitation of a missing tooth or teeth
including removable dentures, fixed partial dentures, or
dental implants. Each treatment option has its own
advantages and disadvantages.2 Treatment of partial and
total edentulism with dental implants has become an
accepted treatment in dentistry on the basis of long-term
results.3 In particular cases, such as single tooth loss,
implant therapy is becoming the standard of care because
it is predictable and often more conservative than a
conventional crown and bridge.4 Thus, implant placement
can be difficult or even impossible.5,6 Therefore, at the
time of implant placement additional surgical protocols
are widely used.5,7

Because of higher implant treatment costs, conventional
methods such as removable dentures or partially fixed
dentures are still widely used in Turkey. However, the
trend is restoring aesthetics and function with dental
implants and it is gaining popularity day by day with
many more patients. As a result, the number of implant
performing dentists and dental clinics or centres available

for implant treatments is increasing.

The current study was planned to report the distribution
and pattern of implant replacement of missing teeth.

Patients and Methods
This retrospective study was conducted at the Suleyman
Demirel University, Isparta, Turkey, and used data of
patients who had undergone implant replacement of
missing teeth/tooth from May 2008 to May 2013.

Systemic medical condition and dento-alveolar status
were evaluated before implant surgery. Patients with
severe diseases, such as severe heart, renal or liver
diseases, history of radiotherapy in the head and neck
region or chemotherapy for malignancy at the time of
surgical procedure, uncontrolled diabetes mellitus (DM),
alcohol abuse or excessive smoking, were excluded. Poor
oral hygiene, bruxism, bleeding disorders, metabolic bone
disorders, immunocompromised state, psychiatric
disease, and use of bisphosphonates are also the
contraindications of implant therapy in our study. Patients
with periodontal or mucosal diseases of the areas
concerned were treated before implant surgery. Smokers
were informed of the risk of implant failure and advised to
stop smoking at least a couple of weeks before and after
the implant surgery.

Favourable intermaxillary relationships for dentures and
qualitative and quantitative bone volume were evaluated
before the surgery protocol. Patients requiring bone
augmentation were assessed. Bone length of areas of
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concern were measured using digital
orthopantomography radiographs, and whenever
orthopantomography radiographs were not sufficient,
computed tomography was used to determine the
appropriate implant length and diameter. Informed
consent was obtained from patients before the surgery.
All surgical procedures were performed under local
anaesthesia. Some operations required advanced surgical
techniques, such as sinus lifting and bone grafting with
otogen block bone grafts or sentetic bone grafts before
implant placement. Implant placement was performed in
the second seance (six months later in cases which
required otogen block bone grafts or external sinus
lifting). A two-stage implant surgery (implant placement -
healing cap) was preferred in all cases. After placement of
the implants, patients were informed about the healing
period and osseointegration. Oral hygiene of the patient
and implant tissue margin were evaluated at the time of
prosthetic rehabilitation, 3-4 months after implant
placement. Success criteria of the implants were defined
as no absence of clinical mobility or fracture of the
implants. Failure and success rates data was collected
according to the set criteria. Percentage distribution was
used to determine the failure and success rates.

SPSS 12 was used for data analysis. Chi-square test was
used to determine statistically significant values. P<0.05
was considered significant.

Results
Of the 286 patients enrolled, age of 6(2.1%) was unknown.
Therefore, statistical analysis was carried out for
280(97.9%) patients who had a total of 843 dental
implants. Besides, 143(51.1%) patients were men and
137(48.9%) women. Of all, 89(31.8%) participants were
aged between 40-49 years, 81(28.9%) between 50-59
years, 65(23.2%) between 60-85 years, 25(8.9%) between
30-39 years and 20(7.1%) between 18-29 years (Table-1).
Female patients accounted for 400(47.4%) of the dental
implants, while 443(52.3%) dental implants were
performed on males. The posterior mandible was the
location in 281(33.3%) dental implants, followed by
posterior maxilla in 274(32.5%), anterior mandible in

152(18.1%) and anterior maxilla in 136(16.1%).

Furthermore, 218(77.9%) patients received fixed dentures
and 62(22.1%) received overdentures. Among different
age groups, 81(28.9%) of the participants aged between
40-49 years received fixed dentures, whereas 30(10.7%) of
those aged 60-85years received overdentures (p=0.001)
(Table-2). Moreover, 129(45.1%) fixed dentures required
additional surgery compared to 41(14.3%) overdentures
(p=0.002) (Table-3). In addition, 143(51.1%) men received
both denture types compared to 137(48.9%) women.
Furthermore, 158(18.7%) dental implants were used for
overdentures, while 685(81.3%) dental implants were
used for fixed dentures.

Bone augmentation was performed in 152(54.3%)
patients while 128(45.7%) required no augmentation.
Bone augmentation procedure was performed in
47(16.8%) patients aged 40-49 years, followed by
44(15.7%) aged 50-59 years, 33(11.8%) aged 60-85 years,
15(5.4%) aged 18-29 years and 13(4.6%) aged 20-29 years.
Hard tissue grafting with sentetic bone grafts was used in
125(63.8%) patients, followed by internal sinus lifting in
33(16.8%), external sinus lifting in 32(16.3%) and otogen
block graft in 6(3.1%).

Of all the implants, 820(97.3%) were successful while
23(2.7%) failed. Smoking was not significantly related to
implant failure (p<0.05). However, almost all of the
patients with failed implants had low oral hygiene
motivation. When we analysed the failed implants,
additional surgery was performed in 22(95.7%) failed
implants, while no further surgery was performed in the
remaining 1(4.3%) implant. Body fracture complications
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Table-1: Age range and gender relation.

Age Range(year) Female Male Total

18-29 10(3.6%) 10(3.6%) 20(7.1%)
30-39 10(3.6%) 15(5.3%) 25(8.9%)
40-49 45(16.1%) 44(15.7%) 89(31.8%)
50-59 40(14.3%) 41(14.6%) 81(28.9%)
60-85 32(11.4%) 33(11.8%) 65(23.2%)
Total 137(48.9%) 143(51.1%) 280(100%)

Table-2: Age range and denture type distribution.

Age Range(year) Overdenture Fixed Total

18-29 3(1.1%) 17(6.1%) 20(7.1%)
30-39 1(0.4%) 24(8.6%) 25(8.9%)
40-49 8(2.9%) 81(28.9%) 89(31.8%)
50-59 20(7.1%) 61(21.8%) 81(28.9%)
60-85 30(10.7%) 35(12.5%) 65(23.2%)
Total 62(22.1%) 218(77.9%) 280(100%)

Table-3: Denture type and bone augmentation necessity relation.

Dentures type - + Total

Fixed 89(31.8%) 129(46.1%) 218(77.9%)
Overdenture 39(13.9%) 23(8.2%) 62(22.1%)
Total 128(45.7%) 152(54.3%) 280(100%)



were observed in 2(8.7%) failed implants. There were no
complications related to fractures of screws or abutments
of the implants.

Discussion
Implant therapy has been a commonplace method of
replacing edentulous areas in daily practice.8 Dental
implant therapy is also gaining popularity among the
Turkish population, especially in the upper
socioeconomic class. Systemic and local risk factors,
proper surgical procedures, additional surgery, age, sex,
and implant region, shape, length and number are factors
playing an important role in the successful rehabilitation
of fully and partially edentulous patients with
osseointegrated implants.9

Al-Quran et al.2 stated that the age of subjects in their
study ranged between 19 and 67 years with a mean age of
43.6 ± 10.4. Their study included 200 patients, 121 female
and 79 male. Bural et al.10 stated that the patient pool
comprised 350 females and 266 males with a mean age of
52.12±13.79 years. Jang et al.11 studied 6385 implants in
3755 patients, of which 3120 were male and 635 female.
They reported that age distribution was from 18 to 88
years, with a mean age of 65±10.58 years. Cakarer et al.12

reported that their study group comprised 274 patients
ranging in age from 19 to 84 years (mean:50.20 ± 13.21
years), which included 109 (39.8%) men and 165 (60.2%)
women. In our study, 843 dental implants were placed in
280 Turkish patients, 143 (51.1%) of them male and 137
(48.9%) female. The 40-49 age range was the most
common among other rates in a part of the Turkish
population in this study. Male population is different in
this study.

Dental implants have been a popular alternative for the
treatment of partial or complete edentulism for several
decades.10 Raghobear et al.13 reported that the outcomes
over 10 years of follow up showed that implant-supported
dentures resulted in fewer complaints than conventional
dentures at all intervals. Cakarer et al.12 stated that 70
implants were restored with overdentures, while 870
implants were restored as fixed dentures. Jang et al.11

reported that 122 (1.9%) implants were placed for
overdentures and 6263 (98.1%) implants were placed for
fixed dentures. In our study, 158 (18.7%) dental implants
were used for overdentures and 685 (81.3%) dental
implants were used for fixed dentures. Bural et al.10

reported that the most frequently used implant indication
especially in the population over age 40 years, seems to
be complete redundancy. Fixed dentures were most
applied in the 40-49 years age range (28.9%); however,
overdentures were most used in the 60-85 years age

range (10.7%). The relationship between denture type
and age was found to be statistically significant in this
study (p<0.05).

To increase the mandibular bone volume, various
augmentation procedures were performed with an
autologous bone graft or bone substitute.14 Maxillary
sinus floor elevation is a predictable surgical procedure
for overcoming bone height deficiencies.15 In a review of
121 Nigerian patients concerning implant restoration,
76(62.8%) patients presented with sufficient alveolar
bone width and height and required no bone
augmentation, whereas 45(37.2%) patients required
alveolar bone augmentation before implant placement.
The same study reported that of the 45 patients who
required augmentation, 39 patients had bone
augmentation with sentetic bone graft and 6 patients had
sinus lift procedure with bone augmentation.9 In our
study, bone augmentation was performed in 152 (54.3%)
patients, while 128(45.7%) did not require it. Hard tissue
grafting with sentetic bone grafts is the most widely used
method, with 125(63.8%) patients followed by sinus
lifting in 65(33.1%) patients.

Patients who are facing a therapeutic procedure more
often ask questions regarding the success rate of a
particular medical, surgical, or dental intervention.16 In
this study, among 843 dental implants 23(2.7%) implants
failed. Yoon et al.1 reported that bone graft materials may
affect implant survival rate. Jurisic et al.17 conducted a
study in which 61 patients were divided into three groups:
the first undergoing the transcrestal approach and
immediate placement, the second undergoing the lateral
window approach with immediate placement, and the
third undergoing delayed placement. The survival rates
were similar among the three groups. When we analysed
the failed implants, bone augmentation was performed in
22(95.7%) failed implants, and only in 1(4.3%)failure was
no surgery was performed. It can be concluded that extra
surgeries for implant placement may have been a cause of
failure.

Conclusion
The relationships between denture type and age, and
denture type and additional surgery, were statistically
significant. Failure and success rates were similar to those
found in literature. More studies with larger samples and
longer follow-up periods are needed to determine the
causes of implant failure and success.

Disclaimer: This report was presented as a poster
presentation on 4 PIEG Annual international symposium
of advanced protocols in oral implantology in 2012,
Antalya, Turkey.

J Pak Med Assoc

1279 M. C. Aksoy, G. Kocer, H. C. Kücükesmen, et al



Conflict of Interest: None.

Funding Support: None.

References
1. Yoon WJ, Jeong KI, You JS, Oh JS, Kim SG. Survival rate of Astra

Tech implants with maxillary sinus lift. J Korean Assoc Oral
MaxillofacSurg 2014; 40:17-20.

2. Al-Quran FA, Al-Ghalayini RF, Al-Zu'biBN. Single-tooth
replacement: factors affecting different prosthetic treatment
modalities.BMC Oral Health. 2011; 11:34.

3. Jeong-Yol Lee, Hyo-Jin Park, Jong-Eun Kim, Yong-Geun Choi,
Young-Soo Kim, Jung-Bo Huh, et al. A 5-year retrospective clinical
study of the Dentium implants. J Adv Prosthodont 2011; 3: 229-35

4. Mayer TM, Hawley CE, Gunsolley JC, Feldman S . The single-tooth
implant: A viablealternative to single-tooth replacement. J
Periodontol. 2002; 73: 687-93.

5. Chaushu G, Mardinger O, Calderon S, Moses O, Nissan J. The use of
cancellous block allograft for sinus floor augmentation with
simultaneous implant placement in the posterior atrophic maxilla.
J Periodontol 2009; 80:422-8.

6. Nyström E, Ahlqvist J, Legrell PE, Kahnberg KE. Bone graft
remodelling and implant success rate in the treatment of the
severely resorbed maxilla: a 5-year longitudinal study. Int J Oral
Maxillofac Surg 2002; 31:158-64.

7. Cricchio G, Sennerby L, Lundgren S. Sinus bone formation and
implant survival after sinus membrane elevation and implant
placement: a 1- to 6-year follow-up study. Clin Oral Implants Res
2011; 22: 1200-12.

8. Jung-Soo Kim, Joo-Yeon Sohn, Jung-Chul Park, Ui-Won Jung,
Chang-Sung Kim, Jae-Hoon Lee, et al. Cumulative survival rate of
Astra Tech implants: a retrospective analysis. J Periodontal Implant

Sci 2011; 41: 86-91.
9. Akeredolu PA, Adeyemo WL, Omololu OB, Karunwi O. Implant

Restoration of Partially Edentulous Ridges: A Review of 121
Nigerian Patients. Implant Dent 2010; 19: 65-72.

10. Bural C, Bilhan H, Cilingir A, Geckili O. Assesment of demographic
and clinical data related to dental implants in a group of Turkish
patients treated at a university clinic. J Adv Prosthodont 2013;
5:351-8.

11. Hee-Won Jang, DDS, MSD, Jeong-Kyung Kang, DDS, MSD, Ki Lee,
DDS, Yong-Sang Lee, DDS, et al. A retrospective study on related
factors affecting the survival rate of dental implants. J Adv
Prosthodont 2011; 3:204-15.

12. CakarerS, Selvi F, Can T, Kirli ?, Palancioglu A, Keskin B, et al.
Investigation of the Risk Factors Associated With the Survival Rate
of Dental Implants. Implant Dent 2014; 23:328-33.

13. Raghoebar GM, Meijer HJ, van't Hof M, Stegenga B, Vissink A. A
randomized prospective clinical trial on the effectiveness of three
treatment modalities for patients with lower denture problems. A
10 year follow up study on patient satisfaction. Int J Oral
Maxillofac Surg 2003; 32:498-503.

14. Perdijk FBT, Meijer GJ, Bronkhorst EM, Koole R. Implants in the
severely resorbed mandibles: whether or not to augment? What is
the clinician's preference? Oral Maxillofac Surg 2011;15:225-31.

15. Wallace SS, Froum SJ. Effect of maxillary sinus augmentation on
the survival of endosseous dental implants. A systematic review.
Ann Periodonto 2003; 8: 328-43.

16. TolstunovL.Dental implant success failure analysis:a concept of
implant vulnerability. Implant Dent 2006; 9:341-6.

17. Jurisic M, Markovic A, Radulovic M, Brkovic BM, Sándor GK.
Maxillary sinus floor augmentation: comparing osteotome with
lateral window immediate and delayed implant placements. An
interim report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2008; 106: 820-7.

Vol. 66, No. 10, October 2016

Distribution and pattern of implant therapy in a part of the Turkish population 1280


