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PURPOSE. The objective of this study was to determine the cumulative survival rate (CSR) and associated risk
factors of Implantium implants by retrospective clinical study. MATERIALS AND METHODS. Patients who
received Implantium implants (Dentium Co., Seoul, Korea) at Korea University Guro Hospital from 2004 to 2011

were included. The period between the first surgery and the last hospital visit until December 2015 was set as the

observation period for this study. Clinical and radiographic data were collected from patient records, including
all complications observed during the follow-up period. Kaplan-Meier analysis was performed to examine CSR.
Multiple Cox proportional hazard model was employed to assess the associations between potential risk factors
and CSR. RESULTS. A total of 370 implants were placed in 121 patients (mean age, 56.1 years; range, 19 to 75
years). Of the 370 implants, 13 failed, including 7 implants that were lost before loading. The 10-year cumulative
survival rate of implants was 94.8%. The multiple Cox proportional hazard model revealed that significant risk
factor of implant failure were smoking and maxillary implant (P<.05). CONCLUSION. The 10-year CSR of
Implantium implants was 94.8%. Risk factors of implant failure were smoking and maxillary implant. [J Adv

Prosthodont 2017;9:195-9]
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INTRODUCTION

To obtain favorable long-term clinical treatment outcomes
of implant approach, fast and firm osseointegration with
stable alveolar bone must be achieved, even after functional
loading. Current implant surface treatment trends aim to
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develop an implant surface that is more bioactive and pro-
angiogenic in order to achieve better osseointegration.! As a
result of these efforts, a variety of new commercial implant
systems have been introduced to the market. Although a
large number of clinical studies have reported successful
treatment outcomes of dental implants, most long-term
(over 10 years) studies have used several common brands of
implant systems.*® Additionally conflicting data have been
reported about the risk factors of implant failure.
Therefore, clinicians are unable to provide concrete answers
for patients who underwent failed implant treatments.
Implantium implants (Dentium Co., Seoul, Korea) is an
internal connection type of conical hex with a surface sand-
blasted with large grit and acid etched (SLA) (Fig. 1). Since
FDA approval of this product in 2004, it has been one of
the most widely used implants in South Korea. However,
there are only two clinical studies on the product with fol-
low-up longer than five years. Lee ¢7 al. have reported that
the 5-year cumulative survival rate (CSR) of this implant is
97.37%." Park et al. have reported that the 10-year CSR of

The Journal of Advanced Prosthodontics 195


http://crossmark.crossref.org/dialog/?doi=10.4047/jap.2017.9.3.195&domain=pdf&date_stamp=2017-06-30

J Adv Prosthodont 2017;9:195-9

SEM MAG: 3.00 kx
WD: 19.28 mm 20 um
SEMHV:2000KV  Name: FX4510SW 201607270030 3.00kx

'VEGAW TESCAN
N

Dentium n

Fig. 1. Implantium implant (Dentium, Seoul, Korea). (A) Design of implant, (B) microstructure of implant surface (SEM

MAG: 3.00 kx).

this implant is 97.9% without assessing risk factors associat-
ed with implant failure.?

Therefore, the objective of this retrospective study was
to determine the 10-year CSR of Implantium implant and
to assess the association between implant failure and related
risk factors.

MATERIALS AND METHODS

This retrospective study was conducted based on review of
the clinical records of all patients who received Implantium
implants at the implant clinic of Korea University Guro
Hospital Dental Center from June, 2004 to May, 2011.
Implants that underwent splinting with other implant sys-
tems were excluded. Records which provided insufficient
data presented in clinical charts were excluded as well. As a
result, 370 implants in a total of 121 patients were evaluated
in this study. The period between the first surgery and the
last hospital visit up to December, 2015 was set as the
observation period for this study.

All patients were subjected to full thickness flap eleva-
tion under local anesthesia. The same surgical procedures
were performed for all patients according to the manufac-
turet’s recommendations. In 93 of 370 implants, ancillary
surgical procedures (such as guided bone regeneration and
sinus augmentation) were performed. The final prosthesis
was fabricated with the conventional methods depending on
the case and was loaded at least two months after the
implant placement. For maintenance, regular follow-up vis-
its (at least once a year) were scheduled after delivery of
definitive prosthesis.

Implant survival was assessed with Albrektsson and
Zarb’s criteria.’ In particular, an implant whose function was
stably maintained until final observation was considered as
survived, whereas removal and sleeping of the implant were
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defined as failed. The following nominal and ordinal vari-
ables were used to assess implant failure and their associa-
tions with implant failure: gender, age (= 65 years and < 65
years), systemic chronic disease (diabetes mellitus and/or
cardiovascular disease), smoking status (current or none),
history of periodontitis, implant location (maxilla, mandible,
anterior, posterior), Kennedy classification, implant length
and diameter, additional surgery, the kind of abutment,
prosthesis type, occlusal materials, and opposing dentition
(Table 1).

For statistical analysis, SPSS software version 22.0 was
used. The CSR of implants was determined using Kaplan
Meier analysis. Difference in CSR according to risk factor
was assessed by log rank test (Mantel-Cox) (P = .05). Risk
factor variables were included in multiple Cox proportional
regression analysis, if preliminary Cox analysis demonstrat-
ed at least a statistically bordetline significance (P < .15).

RESULTS

A total of 370 implants were placed in 121 patients (66
males and 55 females) during the observation period. The
average observation period was 7.2 years (S.D. = 2.4 years).
The average age of these patients was 56.1 £ 10.5 years
(range, 19 to 75 years). The distributions of implants
according to factor are summarized in Table 1.

Of the 370 implants placed during the observation peri-
od, 13 failed. The 10-year CSR of these implants was 94.8%
(Fig: 2).

According to the preliminary analysis, smoking (current
vs none) and arch (maxilla vs mandible) were included in
multiple Cox proportional regression analysis (P < .15). As
a result, smoking and maxillary implant were significant risk
factors of implant failure with a hazard ratio of 7.48 and
3.92, respectively (Table 2, P < .05).
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Table 1. Distribution of implants according to risk factor variables
Variables Characteristics NC.) of I mplant Variable Characteristics Nc.) of l mplant
(failed implant) (failed implant)
Gender Male 222 (10) Additional surgery Yes 93 (5)
Female 148 (3) No 277 (8)
Age <65 300 (11) Abutment Ready-made 279 (4)
> 65 70 (2) Customized 51(2)
Systemic condition Systemic disease* 93 (4) UCLA 17 (0)
Healthy 277 (9) Attachment 16 (0)
Smoking Current 56 (7) Prosthesis Single crown 60 (2)
None 314 (6) Bridge 252 (2)
History of periodontitis Yes 286 (4) Hylbrid 332
No 84 (9) RPD 4(0)
Jaw Maxilla 166 (10) Overdenture 14 (0)
Mandible 204 (3) Occlusal material Metal/gold 270 (5)
Position Anterior 713 Porcelain 63 (1)
Posterior 299 (10) Resin 30 (0)
Kennedy classification Distal extension 219 (4) Opposing teeth Natural tooth 312 (6)
Natural tooth 312 (6) FPD 29 (0)
Tooth bounded 103 (5) RPD 9 (0)
Edentulous 48 (4) CD 8 (0)
Length of implant Short (= 8 mm) 26 (2) Overdenture 5(0)
Long (> 8 mm) 344 (11)
Width of implant Regular 306 (12)
Wide (= 5 mm) 64 (1)
Systemic disease included diabetes mellitus and/or cardiovascular disease.
Table 2. Multivariate associations with cumulative survival rate of implants
B (regression Exp (B) Exp (B) 95.0% Cl
fficient) P value (hazard ratio)
coe Lower Upper
Smoking (current vs none) 2.012 .000 7.478 2.492 22.436
Jaw (maxilla vs mandible) 1.365 .038 3.916 1.077 14.235
Significant difference (P < .05).
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Fig. 2. Cumulative survival rate (CSR) of Implantium implants by Kaplan-Meier method.
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DISCUSSION

This study showed a 10-year CSR of Implantium implant
of 94.8%. Although this result is relatively low compared to
that of the Straumann dental implant system (Straumann,
Basel, Switzetland) with an SLA sutface,* it was a clinically
acceptable result. Seven of the 13 failed implants failed
before loading, and the other six implants failed after load-
ing. Of the 13 failed implants, re-implantation was per-
formed for eight cases with consent from the patients. For
the remaining five cases, restoration was completed by mod-
ifying the prosthetic treatment plan followed by mainte-
nance without implant replacement.

A previous 5-year study with similar researchers found
various significant factors in implant failure. According to
the log-rank test, the significant factors influencing implant
failure were occlusal material, prosthesis design, Kennedy
classification, arch, reason of tooth loss, smoking and sys-
temic diseases.” However, in this 10-year follow-up study via
multiple regression analysis, the results obtained were nat-
rowed down and presented high specificity. Hence, the
results of this 10-year study showed smoking and implant
placement in the maxilla as significant factors in implant
failure.

Although some clinical reports have suggested that the
advent of rough implant surface has resolved the differenc-
es between smokers and non-smokers,'*!! recent meta-anal-
ysis studies have shown that smoking is still associated with
a higher risk of dental implant failure.'"® Smoking may
inhibit both innate and adaptive responses in a variety of
ways. The increase in implant failure caused by smoking is
mainly attributed to the effects of nicotine on osteogenesis
and angiogenesis.”” Nicotine inhibits gene expression
including BMP-2, PDGF-AA, TGF-$, and VEGF, which
play important roles in osteoblast proliferation, differentia-
tion, and apoptosis.'* Moreover, it induces hyperemia
through vasoconstriction and chronic reduction of blood
flow and vascularity,'>'® leading to low oxygen and ischemia
as well as inadequate blood flow, which ultimately inhibit
the normal and/or the healing processes of skeletal struc-
tures.'” In this study, current smoking was also found to
have significant association with implant failure. Therefore,
pre-operative smoking status needs to be addressed for
implant treatment. A few investigators have suggested
smoking cessation.'>'®"* However, only one clinical study
has reported the effectiveness of smoking cessation on
implant treatment outcomes.”® Mote research is needed to
draw definitive conclusions regarding the matter.

Previous studies showed contradicting results regarding
the association of implant survival rate with arch location
of implant.”"* According to a meta-analysis of 54 clinical
studies with at least 3-years observation period, the annual
implant failure rate of maxillary implants is significantly
higher than that of mandibular implants.”* This might be
due to the fact that the quality and quantity of jaw bone are
more often compromised in the maxillary region than in the
mandibular region.?* In this present study, the survival rate

198

of maxillary implants was found to be significantly lower
than that of mandibular implants, and it also was revealed in
multivariate regression analysis.

This retrospective study has a limitation in the evalua-
tion of marginal bone loss with consistency and in its
reproducibility due to non-standardized radiographic mea-
surements. For this reason, only the survival rate of
implants was analyzed without assessing the success rate of
implants.

CONCLUSION

Within the limitations of this study, the 10-year CSR of
Implantium implants was 94.8%, and smoking and maxillary
implant were identified as a significant risk factors of
implant failure.
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