
Retrospective study of the survival rates of a surface-
treated external connection implant system

Since the concept of osseointegration was 
introduced by Brånemark in the 1960s, implants 
have been widely recommended in the arena of 
dental treatment with high success rates being 
reported (Brånemark et al, 1969; Rosenberg et 
al, 2004; Hämmerle et al, 2002; Bahat, 2000). 

Many authors claim one prerequisite for 
successful osseointegration is initial stability 
(Martinez et al, 2001) after implant placement, 
which depends on the surface characteristics and 
morphology of the implant and the bone density 
of the surgical site (Meredith, 1998; Barewal, 
2003). At any given time, a number of surface 
treatment methods are being researched to 
facilitate rapid, strong osseointegration.

Many studies have been performed on 
implant success rates and a number of different 
factors are known to be involved in the long-
term success of implants. The height of the 
marginal bone in particular has been found to 
be a very important factor in determining the 
functional and aesthetic success of implants, 
meaning maintaining appropriate height of 
marginal bone is a prerequisite for a satisfactory 
long term result. 

After Schnitman et al (1979) presented their 
criteria for implant success, many other criteria 
followed (Smith and Zarb, 1989; Misch, 1998; 
Buser et al, 1999) but the most widely used 
in modern practice are arguably the criteria 
proposed by Albrektsson et al in 1986. 

These criteria detail no implant mobility, 
no translucency on radiographs, no symptoms 
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aims and objectives

This article aims to outline the success rates of the Exfeel external implant system
using the Xpeed surface treatment, looking at previous studies and methods.
Readers will: 
• Learn some of the criteria for implant success 
• Understand what implant manufacturers hope to achieve with treated surfaces
• See the survival rate of the Exfeel implant.
Implant Dentistry Today subscribers can answer the CPD questions on page 54 to 
earn one hour of verifiable CPD from reading this article. 

such as pain or numbness, and bone resorption 
of 1.5mm or less in the first year following 
prosthetic connection, 0.2mm or less per year 
following that, and a minimum 85% success rate 
at five years and 80% at 10 years. 

Recently, various types of implants have been 
introduced to the market and the advancement 
of implant systems and procedures have helped 
the success rate rise to as much as 95% or higher 
as suggested by many papers in the last decade.

This article will discuss the outcome of a 
study conducted into the success rates of the 
Exfeel external implant system: an external 
connection type implant using the Xpeed surface 
and sold by Megagen Implant. 

Using hydroxyapatite, the Xpeed surface 
is treated with resorbable blast media (RBM) 
that increases the affinity to bone, followed by 
infiltration of Ca2+ into the surface to form a 
calcium titanate nano-structure. Of late, many in 
vivo and in vitro studies have been performed on 
titanium with Ca2+ ion on the surface. 

Park et al (2009) reported that the nano-
structure formed by Ca2+ treatment enhances 
osteoconductivity. Lee et al (2011) reported that 
the Xpeed surface treatment improves apatite 
formation, loosening torque, and BIC (bone to 
implant contact). 

The Xpeed surface treatment is continually 
advancing but the reality is that a new implant 
surface meets resistance due to lack of 
verification on its long-term safety.

The objective of this study was therefore to 
retrospectively examine the survival rate, and 
at the same time verify the usefulness, of the 
Exfeel external implant system by analysing the 
patients treated with the implant system in terms 
of distribution of gender, age, implant location, 
additional surgery and final prosthetic type.

Materials and methods
Study subjects
The study includes 111 patients who had 
implant surgery performed at Daegu MIR Dental 
Hospital, Suncheon MIR Dental Hospital, or 
Kimhyunjin Dental Clinic from August 2010 
and were followed up for two to three years until 
March 2013. The average age of the patients was 
55.2 years old, of which 67 were men and 44 
women. A total of 237 implants were placed: 
127 of them in men and 110 in women, with 74 
in maxilla and 163 in the mandible.

Study materials 
The study looked at the externally-connected 
straight type Exfeel system with Xpeed surface. 
The implant is available in diameters of 3.3mm, 
3.75mm, 4mm, 4.5mm, 5mm and 5.5mm and 
in lengths of 7mm, 8mm, 10mm, 11mm and 
13mm. In this study, 4mm or 5mm diameter 
implants with a length of 10mm were placed.

Study method
Using medical charts of patients, the following 
was looked into:
1. Gender of patients, implant distribution and 
locations 
2. Bone quality of implant site and primary 
stability 
3. Placement timing and the use of guided bone 
regeneration 
4. Implant survival rate.
An oral examination and radiograph test were 
also carried out on all the patients and their 
smoking status was also checked.

Results
Demographics and implant distribution
A total of 237 Exfeel external fixtures were 
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placed on 111 patients. Out of these, 127 
implants (53.6%) were placed in 67 men 
(60.4%) and 110 (46.4%) in 44 women 
(39.6%). 

In men, seven out of the 127 implants placed 
failed and 120 (94.48%) succeeded. In women, 
four out of 110 implants placed failed and 106 
(96.36%) survived – women showed some 1.9% 
higher survival rate than men (Figure 1a).

Out of 237 implants in total, 74 (31.2%) 
were placed in the maxilla and 163 (66.8%) in 
mandible as twice more implants were placed in 
mandible than maxilla concentrating on left and 
right molar regions (Table 1). 

In maxilla, six out of 74 inserted implants 
failed and 68 (91.89%) survived, and in 
mandible, five out of 163 inserted implants 
failed and 158 (96.93%) survived, with about 
5% better survival rate in mandible than maxilla 
(Figure 1b).

Bone quality and primary stability
The bone quality of implant patients was 
categorised according to Lekholm classification. 
In the order of frequency, type II (106), type III 
(91), type IV (24) and type 1 (16) were observed 
(Table 2). 

Placement timing and guided bone 
regeneration
In terms of implant placement timing, 189 
implants were placed in healed ridges, 28 
were immediately placed and 20 placed with 
a delayed approach in the order of frequency. 
In 28 cases of immediate placement, five cases 
failed. All 20 delayed cases (100%) survived, 
and of the 189 cases placed in healed ridges, six 
failed (Table 3).

In 74 guided bone regeneration (GBR) cases, 
five failed. Of the 34 socket regeneration cases, 
three failed, and all 28 sinus lift cases survived. 
Of the 101 cases carried out without GBR, three 
failed (Table 4).

Survival analysis
A total of 237 implants were placed and 226 
of them were still surviving at three months 
following the placement. Of these surviving 
implants, all 226 of them went on to survive for 
more than two years (Table 5). 
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Analysis of failed implants
There were 11 implants that did not meet the 
survival criteria, including one osseointegration 
failure with occlusal problems, three due to 
smoking and drinking, one burned because 
of bone quality, two lost by infection, and four 
loosened after immediate placement or failure to 
integrate (Table 6).

discussion
A number of in vivo and in vitro studies have 
recently been conducted on titanium with 
Ca2+ ion surfaces. The subject of this particular 
study was the Exfeel external implant system 
manufactured by the Korean company, Megagen 
Implant. 

It has an external abutment connection, and 
features self-tapping threads and cutting edges 

for good primary stability. Using hydroxyapatite, 
the surface is treated with resorbable blast media 
(RBM) with the aim of promoting affinity to 
bone followed by infiltration of the Ca2+ ion 
into the surface to form a calcium titanate nano-
structure (Park et al, 2009).

The survival rate of implants was defined as 
the ratio of implants remaining in the mouth, 
and not removed due to failure at the time of the 
study. 

The criteria for implant failure was taken to 
include mobile implant fixtures, translucency on 
radiograph around the implant during healing, 
a failure to osseointegrate as determined by the 
fixture rotating when the healing abutment was 
connected, uncontrolled pain, infection and 
neurological abnormalities (Cochran et al, 2002; 
Seong-Leon and Young-Kyun, 2010). 

Placement timing
Immediate

Delayed

Healed ridge

Graft type
GBR

Socket BR

Sinus BR

Non GBR

Success
23 (82.14%)

20 (100%)

183 (96.82%)

Success
69 (93.24%)

31 (91.17%)

28 (100%)

98 (97.02%)

Fail
5

0

6

Fail
5

3

0

3

Site 

Maxilla

Mandible

Total

Central 
incisor
2

0

2

Lateral 
Incisor
3

0

3

1st  
premolar
9

16

25

Canine 

0

7

7

2nd  
premolar
27

24

51

1st molar 

25

79

104

1st molar 

25

79

104

Total % 

74 (31.2%

163 (68.8%)

237

table 1: loCalisation of inseRted iMplants

Bone density
D1

D2

D3

D4

Total
16

106

91

24

Success
15 (93.74%)

102 (96.22%)

86 (94.5%)

23 (95.83%)

Fail
1

4

5

1

table 2: iMplant distRibution 
aCCoRding to bone quality

table 3: plaCeMent tiMing table 4: gRaft type

table 6: analysis of failed iMplants
Site No.
27

47

27

36

14

12

14

37

33

43

14

Fixture size
5X10mm

5X10mm

5X10mm

5X10mm

5X10mm

4X10mm

4X10mm

5X10mm

5X10mm

5X10mm

5X10mm

Extraction socket
Healed

Immediate

Immediate

Healed

Immediate

Healed

Healed

Healed

Immediate

Healed

Immediate

Density
D3

D3

D3

D1

D2

D3

D3

D4

D2

D2

D2

Graft type
GBR

GBR

Socket BG

Without BG

Socket BG

GBR

GBR

GBR

Without BG

Without BG

Socket BG

table 5: failuRe Rates by stage
Time 

Before loading

Loading to 3m

3m to 1y

1y to 2y

2y-

Implant at start 
of interval
237

226

226

226

226

No. of failed 
implants
11

0

0

0

0

Survival rate in 
the interval
95.35

100

100

100

100

Survival 
implant
226

226

226

226

226

Cumulative survival 
rate (%)
95.35

95.35

95.35

95.35

95.35



The most widely used implant success 
criteria by Albrektsson et al (1986) also treats 
the year following implant placement as a critical 
timescale. The loading of the implant is reflected 
in the one-year data; most prostheses would be 
completed within a year of placement (Carr et al 
2003). 

Survival table analysis was used in this study 
based on the assessment of CSR (cumulative 
survival rate). To assess the cumulative survival 
rate with 95% confidence level, the data is 
usually analysed for a duration of five years with 
assessment performed every year. This method is 
used in many studies to assess CSR of implants 
(Cutler and Ederer 1958; Chuang et al 2001). 

In many studies assessing implants, a modified 
survival table is applied depending on follow-up 
period, implant placement or prosthesis criteria. 
For this study it was modified in units of five 
months to assess the one-year CSR. 

In this study, all 111 subjects treated with the 
Exfeel implant were included, and 11 implants 
failed before loading, resulting in 95.3% survival 
rate. There were no failures of any kind for two 
years after the loading. Therefore, all the failures 
can be attributed to lack of initial stability.

As to the composition of subjects, male 
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subjects were 20% more than females in 
number. Implants and patients were evenly 
distributed among patients in their 20s and 
under, and in the 50s, but there were more 
male patients and more implants placed in 
men among patients in their 30s, 40s and 60s. 
Increasing numbers of implants and patients 
were observed in men in their 40s and in 
women in their 50s.

By implant location, there were 2.2 times 
more implants placed in the lower jaw than 
the upper jaw, and most in the posterior region 
(about 95% of all the implants) than the anterior 
region. A greater rate of tooth loss in the lower 
posterior is thought to be the reason for this, as 
demonstrated in the study by Meskin, Brown et 
al (1988).

There were 11 implants that did not meet the 
survival criteria, including one osseointegration 
failure with occlusal problems, three due to 
smoking and drinking, one burned because 
of bone quality, two lost by infection, and four 
loosened after immediate placement or failure 
to osseointegrate. Among these were three cases 
of osseointegration failure and five cases of 
infection by food, drinking or smoking. Thus 
the main causes of the failure include infection, 

drinking, smoking and lack of osseointegration. 
As reported by Chuang et al (2001), it is thought 
that systemic conditions of a patient, such 
as diabetes, age, osteoporosis, smoking and 
radiation therapy, influence implant survival rate.

Conclusion
This study was performed in a short period 
of time – less than two years – and it analysed 
survival rates instead of success rates. The 
shortcoming of the study lies in the lack of data 
on prosthetic complications. 

Despite these constraints, the study showed 
a 95.35% short-term survival rate of Exfeel 
implants with an Xpeed-treated surface, which 
would indicate the implant can be chosen and 
used as a stable option. However, a long-term 
study with more implants is called for. idt

Figures 1a and 1b: Survival rate by patient gender and 
arch: a) gender b) arch
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