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Purpose: To evaluate long-term follow-up clinical performance of dental implants in use in South Korean
populations. Materials and Methods: A retrospective multicenter cohort study design was used to col-
lect long-term follow-up clinical data from dental records of 224 patients treated with 767 2-stage
endosseous implants at Ajou University Medical Center and Bundang Jesaeng Hospital in South Korea
from June 1996 through December 2003. Exposure variables such as gender, systemic disease, loca-
tion, implant length, implant diameter, prosthesis type, opposing occlusion type, and date of implant
placement were collected. Outcome variables such as date of implant failure were measured. Results:
Patient ages ranged from 17 to 71.7 years old (mean age, 45.6 years old). Implants were more fre-
quently placed in men than in women (61% versus 39%, or 471 men versus 296 women). Systemic
disease was described by 9% of the patients. All implants had hydroxyapatite-blasted surfaces. Most
of the implants were 3.75 mm in diameter. Implant lengths 10 mm, 11.5 mm, 13 mm, and 15 mm
were used most often. Differences of implant survival among different implant locations were
observed. Implants were used to support fixed partial dentures for the majority of the restorations. The
opposing dentition was natural teeth for about 50% of the implants. A survival rate of 97.9% (751 of
767) was observed after 4.5 years (mean, 1.95 ± 1.2 years). Conclusion: Clinical performance of 2-
stage dental implants demonstrated a high level of predictability. The results achieved with a South
Korean population did not differ from results achieved with diverse ethnic groups. (Cohort Study) INT J
ORAL MAXILLOFAC IMPLANTS 2006;21:785–788
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In South Korea, dental prostheses supported and
retained by endosseous implants have become one

of the most predictable prosthodontic modalities,
and the number of dentists practicing implant
prosthodontics has increased very rapidly since
2001. Although the use of dental implants is expand-
ing, as documented by several laboratory studies and

a survey,1–11 few clinical studies have demonstrated
the clinical performance of dental implants among
South Korean populations.12 Lack of long-term fol-
low-up data in this specific population diminishes
clinicians’ confidence when there is a strong desire to
practice evidence-based dentistry.13 Therefore, this
study was intended to evaluate long-term follow-up
of dental implant usage in South Korean populations.

MATERIALS AND METHODS

A retrospective multicenter cohort study design was
used to collect data on clinical performance of
implants and implant-supported prostheses. The
dental records of all patients treated with 2-stage
dental implants (Osstem, Seoul, South Korea) at Ajou
University Medical Center and Bundang Jesaeng
Hospital in South Korea from June 1996 through
December 2003 were reviewed.
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Data collection was performed by a clinical
research assistant unaware of the specific aims of
this study. Exposure variables, such as gender, sys-
temic disease, location, implant length, implant
diameter, prosthesis type, opposing occlusion type,
and date of implant placement were collected. Out-
come variables, such as date of implant failure, were
measured.

RESULTS

A total of 224 South Korean patients were treated
using 767 implants to support or retain dental pros-
theses. Patient ages ranged from 17 to 71.7 years old
(mean, 45.6 years old) (Table 1). Implants were more
frequently placed in men, with 61% (471) placed in
men and 39% (296) placed in women. Systemic dis-
ease was described by 9% of the patients.

All of the implants had hydroxyapatite-blasted
surfaces. Most of the implants were 3.75 mm in diam-
eter ( Table 2). The most frequently used implant
lengths were 10 mm, 11.5 mm, 13 mm, and 15 mm.
Differences in implant survival were observed
among different implant locations (Table 3). Implants

placed in maxillary molar sites were at the highest
risk for failure. Implants placed in mandibular ante-
rior locations demonstrated the lowest risk for fail-
ure. Implants were used to support fixed partial den-
tures for the majority of the restorations (Table 4).
The opposing occlusion was natural dentition for
almost 50% of the implants. As shown in Table 5, a
survival rate of 97.9% (751 of 767) was observed after
a maximum of 4.5 years of observation (mean, 1.95 ±
1.2 years). Among the 16 failed implants, 13 implants
failed in the first year of clinical use; these implants
constituted 81.3% of failed implants.

DISCUSSION

To determine the clinical performance of an implant
system, a retrospective review of the dental records
was required. Since the desired clinical data have been
recorded completely and consistently at the hospital
settings, the quality of data was not a concern.13

Records of age, gender, systemic disease, implant
diameter, implant length, and implant failure are
objective data and are retrievable completely due to
consistent use of an electronic medical record.

Table 1 Patient Characteristics

Characteristics Women Men

No. of implants 296 471
No. of patients 103 121
No. of patients having 8 13
systemic diseases
Mean age (SD) 43.8 (12.8) 46.7 (12.7)
Range of age 18.8 to 70.7 17.1 to 71.7

Table 2 Implant Characteristics

n %

Length*

7 mm 2 0.3
8.5 mm 24 3.6
10 mm 91 13.6
11.5 mm 130 19.4
13 mm 232 34.7
15 mm 157 23.5
18 mm 33 4.9

Diameter†

3.3 mm 23 2.9
3.75 mm 604 84.0
4.0 mm 64 9.0
5.0 mm 26 4.0
5.5 mm 1 0.1

Location
Maxilla

Anterior 105 13.7
Premolar 58 7.6
Molar 81 10.6

Mandible
Anterior 67 8.7
Premolar 116 15.2
Molar 338 44.2

*Unspecified for 99 implants.
†Unspecified for 49 implants.

Table 3 Implant Failure by Anatomic Location 

No. of Total no.
Implant location failures of implants %

Maxilla
Anterior 3 105 2.85
Premolar 1 58 1.72
Molar 5 81 6.17

Mandible
Anterior 0 67 0
Premolar 4 116 3.45
Molar 3 338 0.89
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The records of all patients who received this
implant system within the time period studied were
analyzed. Therefore, concerns that patient selection
resulted in underrepresentation of certain character-
istics or in artificially positive results than more com-
plete data collection provides do not apply to this
study.14 Data collection was performed by a clinical
research assistant blinded to the specific aims of this
study. This method was employed to control the pos-
sibility of bias resulting in differential misclassifica-
tion of exposure and outcome variables.

The American Dental Association (ADA) certifica-
tion program defines implant systems as “accept-
able” or “provisionally acceptable” on the basis of fol-
low-up period and success rate. The criteria of this
program describe an overall success rate of 85% after
a period of 5 years for full acceptance or 3 years for
provisional acceptance.15,16 The follow-up period and
success rate of the implant system in this study fulfill
ADA criteria for provisional acceptance. Longer fol-
low-up is required to establish more confidence in
this implant system.

This 4.5-year retrospective multicenter cohort
study demonstrated clinical outcomes related to
implant survival that were equivalent to other
implant systems.17–23 Diversity of bone density, den-
tal arch anatomy, masticatory force, and dietary pat-
tern have been reported on by other authors using
different population groups.24–33 The current study
was limited to patients within Korea of a specific eth-
nic group. Since clinical outcomes of the implant sys-
tem in this study were very similar to those observed
for other implant systems, in spite of the diversity of
their study populations, this study showed that there
is no difference in implant survival between South
Korean people and other ethnic groups. Further
study is required for extrapolation of the results of
this study and confirmation of their generalizability.

CONCLUSION

The implant survival rate was 97.9% at 4.5 years. This
clinical performance of the 2-stage dental implants
placed suggests a favorable clinical outcome during
the follow-up period for the South Korean popula-
tions treated at the 2 dental care facilities. Therefore,
ethnic group had no effect on implant survival in the
present study.
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