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Abstract
Aim: This retrospective study aimed to examine the demographic data of patients who underwent an intraosseous maxillary 
anterior single dental implant and the characteristic features of dental implants, including diameter/length, distribution of anatomic 
localization and implant failure.
Material and Methods: Demographic data, including the distribution of dental implants according to age, gender and the age of 108 
patients who underwent dental implant placement in the researchers’ clinic between 2009 and 2015 were obtained from archival 
records. Only patients with the loss of a single tooth in the anterior region of the jaws were included. Anatomic localizations, 
diameter/height characteristics and implant failure results of the dental implants were analyzed with descriptive statistical analysis.    
Results: Of 108 patients, 47 (36.7%) were males and 61 (63.3%) were females. A total of 120 dental implants were evaluated. The 
mean age of the patients was 35.4±15.63 years, ranging from 18 to 70 years. The ages of the second decade, particularly 18 or 19 
years old, was the most placed dental implant (n=24, 25%). A total of 103 (85.8%) implants were surgically placed into the maxillary 
anterior region and 17 (14.2%) into the lower jaw. The most common implant diameter was 4.1 mm (17 patients, 14.1%) and the 
length was 14 mm (42 patients, 35%).
Conclusion: This study showed that the dental implant treatment in the esthetic region was demanded immediately by the patients 
without any further bone resorption.
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INTRODUCTION
The principle of osseointegration based on single dental 
implant has been accepted as a predictable and successful 
treatment (1) since it was first described by Jemt in 1986 
(2). It is effective in providing an esthetical and functional 
alveolar bone volume and gingival structure in the 
treatment of anterior dental implants with high esthetic 
expectancy (3).

In 1970s and 1980s, the treatment protocol for the 
implants was accepted as placement in the fully healed 
alveolar ridges (4,5). But this concept turned around on 
the approach that include the placement of the implants 
in fresh extraction sockets (6) or partially healed alveolar 
bones (7) after tooth extraction, predominantly for 
implants in the esthetic zone. 

Due to the esthetic concerns of the patients, the anterior 
dental implants are placed immediately and treatment 
process is also shortened. With this protocol, a better 
gingival aesthetic result can be obtained by providing 

a soft tissue contour with immediate placement of the 
implant and application of a temporary prosthesis (3,8). 

Single tooth deficiencies in the anterior region of the jaws 
can be caused by dental trauma, periapical abscess, root 
resorption, endodontic complications, and periodontal 
causes. In addition to these, in order to avoid fixed 
prosthesis with the support of the remaining teeth or in 
cases in which orthodontic closure is contraindicated, 
anterior single dental implants are primarily preferred in 
young adults (9-11). 

The aim of this study is to retrospectively examine 
the demographic data of the patients who underwent 
intraosseous single dental implant surgery in the anterior 
regions of the maxilla and/or mandible between 2009 
and 2015 in the researchers’ clinic and analyze the 
characteristics of surgically placed dental implants.

MATERIAL and METHODS
The sample population consisted of 108 patients who 
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attended the Departments of Oral and Maxillofacial 
Surgery and Prosthodontics, Gaziantep University, Faculty 
of Dentistry for one or two single tooth deficiencies 
in the mandibular and/or maxillary anterior regions 
between 2009 and 2015 years. Demographic and clinical 
characteristics of 120 dental implants in 108 patients were 
retrospectively evaluated. The age, gender, the edentulous 
dental area, implant diameter and length, the number of 
implants applied to the mandibular or maxillary anterior 
regions and the distribution of dental implants according 
to the site, were examined. All of the examined implants 
had either a natural tooth or a prosthetic restored tooth on 
either side of the edentulous site. 

No dental implant was immediately placed following 
tooth extraction. All implants were installed with different 
implant placement protocols including early placement 
with soft tissue healing, early placement with partial bone 
healing and late placements according to Chen and Buser 
(12). The study was approved by the Clinical Research 
Ethics Committee of the Sanko University (June 11, 2018; 
session: 2018/07, decision no: 03). 

Ten different brands dental implants including Straumann 
(Straumann Institute, Waldenburg, Switzerland), Bredent 
(Bredent medical GmbH & Co.KG, Senden, Germany), 
Biotech (Biotech Dental, Salon de Provence, France), 
Zimmer Dental (Carlsbad, CA, USA), Biohorizons (Maestro 
Dental Implants, Birmingham, AL, USA), Mis® Seven 
(MIS®, Medical implants System, Israel), NucleOSS, 
(Şanlılar Tibbi Cihazlar Medikal Kimya San Tic Ltd. Sti, 
İzmir, Turkey), BIOMET 3i, Palm Beach Gardens, FL, USA), 

Implantium implants (Dentium Co., Seoul, Korea), DIO 
Implant (Busan, Republic of Korea) had been surgically 
placed with the same surgical procedure under local 
anesthesia. Descriptive statistical analysis was used for 
investigation of data.

RESULTS
In this study, 47 (36.7%) of the 108 patients were male 
and 61 (63.3%) were female. A total of 120 dental implants 
were evaluated. In 12 patients, 2 separate single dental 
implants were applied. The mean age of patients was 
35.4±15.63 years, ranging from 18 to 70 years. There were 
24 patients (20%) who were 18 or 19 years of age, and 23 
patients (19.1%) were in the 3th, 19 patients in their 4th 
decade (15.8%), 18 patients in their 5th decade, 15 patients 
(12.5%) in their 6th decade, 6 patients (5%) in their 7th 
decade and 3 patients (2.5%) in their 8th decade (Table 1). 
In the distribution of implants according to gender, it was 
found that female patients mostly preferred the implant 
treatment from males in both jaws (maxilla; female=58, 
male=45, mandible; female=10, male=7).

A hundred and three dental implants (85.3%) were placed 
in the anterior maxillary region and 17 implants (14.2%) 
in the mandible. When the distribution of implants in the 
upper jaw were examined, it was found that 35 (29.1%) 
implants were placed in the central tooth region, 36 (30%) 
in the lateral and 32 (26.6%) in the canine. In the mandible, 
while most of the implants were placed in the canine 
region (8, 6.6%), the central tooth area (4, 3.3%) was the 
least (Table 2).
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Tablo 1. Distribution of dental implants according to age (decade)
2nd decade 3th decade 4th decade 5th decade 6th decade 7th decade 8th decade

Number of Implants (n/%) 24 (20%) 23 (19.1%) 19 (15.8%) 18 (15%) 15 (12.5%)   6 (5%) 3 (2.5%)

Tablo 2. The distribution of dental implants at the anterior of the jaws according to the single tooth areas

Number of Implants Central area
n/%)

Lateral area
(n/%)

Canine area
 (n/%)

Total 
(n/%)

Maxilla 35/29.1% 36/30% 32/26.6% 103/85.7%
Mandible 4/3.3% 5/4.3% 8/6.7% 17/14.3%
Total 120/100%

When the distribution of the dental implants according to 
their diameters and lengths were examined, it was found 
that the implant diameters were between 2.8 - 5 mm and 
the implant size was between 10 - 16 mm. The most 
common placed three implant diameters were 4.1 mm (17 
patients, 14.1%), 3.3 mm (15 patients, 12.5%) and 3.6 mm 
(14 patients, 11.6%), respectively. Data on other diameters 
are shown in Graphic 1. The three most common implant 
sizes were 14 mm (42 patients, 35%), 12 mm (34 patients, 
28.3%) and 13 mm (17 patients, 14.1%), respectively 
(Graphic 2).

Regarding implant survival, four (3.3%) implants were 
lost due to infection before loading. There of them were 
located in the maxilla and the other in the mandible. Three 
implants were 3.25 mm in diameter and the other was 3.7 

mm in diameter. The survival rate of all 120 dental implant 
patients was 96.6%.

Graphic 1. Patient distributions according to diameter of the 
implants (mm)
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Graphic 2. Patient distributions according to length of the 
implants (mm)

DISCUSSION 
Dental implants, replacing the lost tooth, are now a preferred 
treatment option by clinicians (13). Due to high survival 
rates, they can be performed with various placement and 
loading protocols in the anterior or posterior parts of the 
jaws (14,15). The success of osseointegration depends 
on the absence of pain or mobility in the implant, and 
the absence of progressive bone loss around the implant 
during function. These criteria are generally required for 
all implants in the function. However, in the anteriorly 
placed implants, the selection and design of the prosthetic 
superstructure material and harmony in the soft tissues 
are as important as these criteria. Particularly, the 
minimal differences between the soft tissue structures in 
the anterior dental implants and natural tooth has become 
the most important criterion for the patients with high 
aesthetic expectancy (1,16,17).

When evaluating the distribution of implants anteriorly 
placed on the jaws, the most common region of the 
maxillary anterior was lateral tooth (30%) area followed by 
central (29.1%) and canine (26.6%) teeth. In the mandible, 
the most common implanted region was the canine 
(6.7%). Parel and Schow placed a single tooth implant 
to the anterior part of the lower and upper jaws in 29 of 
the 45 patients. They reported that 6 implants placed in 
maxillary central and 18 placed maxillary lateral, 4 placed 
maxillary canine. Only one implant was placed canine 
region in the mandible. One implant placed in the lateral 
region was unsuccessful. They found a success rate of 
97.8% and suggested that single tooth deficiencies could 
be effectively restored with dental implants (18). Ferrara 
et al. inserted and immediately restored 33 implants in the 
maxillary aesthetic area, 14 placed in the central area, 9 
in the lateral, 4 in the canine and 6 in the premolar region. 
They observed the implants that were placed in diameter 
of 3.8 – 5.5 mm and implants of 13 – 15 mm lengths were 
between 2 and 52 months. They reported that the implant 
was not osseointegrated in only one patient and 1 implant 
failed in another patient due to secondary trauma. As a 
result, it has been reported that the functional and esthetic 
results of single anterior implants that immediately placed 
in postextraction sites were satisfactory for both the 
clinician and their patient (19).

In another study, dental implants were inserted in the single 
tooth deficiencies in the jaws of 102 patients. 29 of them 
were placed maxilla and 30 in the mandible. After one year 
follow-up, only 1 implant placed the lateral incisor was not 
osseointegrated (20). In this study, the implant success 
rate was found to be 96.6% which is consistent with the 
literature (11,19).

In a retrospective study conducted of 30,959 implants 
in 2018, the implant failure in the anterior region of the 
mandible was reported to be 2.17 times higher than the 
posterior region in the early period before prosthetic 
restoration. The thick mandibular cortical bone plate, low 
blood supply to the mandible and difficulty in operation 
in the anterior mandible may be causative factors in the 
occurrence of this failure (21). 

Immediate implantation following tooth extraction with 
temporarily restoration without loading shortens the 
total healing process of the implant. This procedure 
provides the reduction of crestal bone loss and enhances 
aesthetics, supported by gingival architecture. Therefore, 
this approach is increasingly preferred by clinicians in 
recent years (22,23).

The selection of which implant therapy protocol on 
the anterior zone depends on clinical and radiological 
preoperative assessment of the patient’s risk profile. 
Based on the 3rd volume of the ITI Treatment Guide Series 
by Chen and Buser in 2008, clinicians may use the four 
treatment options for aesthetic zones (Type I-IV); (1) an 
immediate implant placement following extraction, (2) 
early implant placement with soft tissue healing (4-8 
weeks), (3) early implant placement with partial bone 
healing (12-16 weeks), (4) late implant placement (≥ 6 
months of healing post extraction) (12). The preoperative 
assessment of the characterization of gingival phenotype 
(thick or thin) and facial bone thickness of alveolar socket 
or whether sufficient bone volume of bone apical and 
palatal of the extraction site by cone beam computerized 
tomography are present are the paramount anatomic 
factors to predict further gingival recession, particularly 
in type 1 placement. To provide the long-term aesthetic 
success and stability in facial hard and soft tissues of the 
anterior dental implant, it has been highly recommended 
for type 2 placement that provides a good regenerative 
and aesthetic results with high predictability and a low 
risk of gingival recession (24). 

CONCLUSION
It is known that there is a relationship between dental 
implant treatment and age in the tooth loss in jaws. The 
mean age of the total edentulism (25,26) is higher than 
the partial edentulism (27,28). The need for a single dental 
implant in the anterior region of the jaws occurs in the 
younger age of years (29,30). In this study, the mean age 
was 35.4 years. However, single implant placement in the 
aesthetic region was done in wide range of life decades, 
the most common implantation age was found in early 
adulthood, particularly at the ages of 18 and 19. With 
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these results, it can be concluded that patients mostly 
prefer dental implant treatment in young adulthood period 
reducing further bone resorption in the alveolar bone.
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