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A 9-year retrospective clinical study of locking taper implants
of SNUCONEⓇ
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Department of Oral and Maxillofacial Surgery, Hankook Hospital, Cheongju, Korea

Purpose: Among the components of the dental implant, there are various designs and combinations of implant fixtures and abutments.
SF implants (Snucone co., Ltd. Korea) are tapered fixtures using a locking tapered abutment. The purpose of this retrospective study was
to evaluate cumulative survival rate (CSR) of SF fixture (Snucone co., Ltd. Korea) followed for 9 years.
Materials and Methods: From December 2008 to October 2009, 37 patients with 86 SF implants of SnuconeⓇ who had surgery at
Chungju Hankook hospital and the follow-up period was nine years. The patients’ gender, age, position of implanted fixtures, diameter
and length of implants, bone graft, duration from implantation to secondary operation, the changes of marginal bone around the implant
and the survival rate were analyzed.
Results: A total of 37 patients, there were 19 male (51.4%) and 18 female (48.6%). Patient ages ranged from 30s to 70s. Of the 86 implants,
36 (41.9%) were placed in the maxilla and 50 (58.1%) were placed in the mandible. The diameter of the most placed implants was 5.3
mm (34.9%) and the length was 8.0 mm (39.5%). Moreover, 59 (68.6%) implants were implanted with bone graft of the total 86 implants.
The average period from implant placement to secondary surgery was 5 months. The survival rate of the implant was 98.8% and the
average marginal bone resorption was measured −0.95±1.84 mm.
Conclusions: Although SF implants of SnuconeⓇ show favorable clinical outcomes with high survival rate and lower marginal bone
resorption during the 9-year follow-up period as compared to previous reports, cumulative evaluations and researches should be conducted in the future. (JOURNAL OF DENTAL IMPLANT RESEARCH 2019;38(1):13-18)
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INTRODUCTION

ing-tapered. While screw-fixed abutments are widely
used, the locking-tapered are relatively small. The lock-

The components that make up the dental implant can

ing-tapered method is a way of connecting between the

be divided into the fixture, the abutment and the upper

post-shaped abutment with a slope of 1 to 2 degrees and

prosthesis. Implant fixtures and abutments have a variety

a fixture without using a screw. The design of implant

of designs and connections, with their advantages and

fixtures is also an important factor in implant success.

disadvantages. Since selecting the appropriate fixtures

Two shapes of implant fixtures are commonly used; cyl-

and abutments for each case is important to increase the

inder and tapered. The tapered implant fixture has a

success rate of the implant, it is necessary to understand

close connection with the bone, which provides stable ini-

the characteristics of the designs of the fixtures and the

1)
tial fixation . Additionally, the upper part of the fixture

abutments. The method of combining fixtures and abut-

is narrow so as to cause less marginal bone loss and gin-

ments can be largely divided into screw-fixed and lock-

Ⓡ
gival recession. Snucone ’s SF implant is a fixture that
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RESULTS

connected locking-tapered abutments and has a stronger
initial fixation than a fixture with a fin-shaped one. Thus,
we reported the clinical results from investigation of patients who had placed SF implants, with 9-year follow up.

1. Gender of patients
Among the total of 37 patients, 19 males (51.4%) and
18 females (48.6%) were observed.(Fig. 2)

MATERIALS AND METHODS
1. Research subject and material

2. Age of patients
One out of 37 people were 30s (2.7%), 7 were 40s

37 patients who had dental implant surgery in this
clinic in the period between December 2008 and October

(18.9%), 16 were 50s (43.3%), 11 were 60s (29.7%), and 2
were 70s (5.4%) on the date of surgery.(Fig. 3)

2009. The number of placed implants was 86. SF fixtures
(Snucone co., Ltd. Korea) were used in all the implant

3. Position of implantation

procedures.(Fig. 1) It was placed in accordance with the

Among the total 86 implants, 39 implants (41.9%) were

protocol using exclusive drills from the manufacturer.

placed in maxilla and 50 implants (58.1%) were in

Furthermore, all the abutments for the restoration of up-

mandible. 2 implants (2.3%) were implanted in the ante-

Ⓡ

per prosthetic devices were from Snucone .

rior region of maxilla, 8 implants (9.3%) were in the premolar part of maxilla, 26 implants (30.3%) were molar

2. Research methods
Patients’ gender and age, position of placed implants,
diameter and length of fixtures, bone graft, period of the
implantation to the secondary surgery, variation in marginal bone around implants at the time of implantation
and approximately 9 years after implantation, and the
survival rate of implants were analyzed. The height of the
marginal bone around the implant was measured in a
Ⓡ

panoramic photograph (Vatech

company, Korea) taken

at the time of implantation and 9 years after. The change
in the height of the marginal bone around implant was
calculated with the average value of both mesial sides
and distal side.
Fig. 2. Gender distribution.

Fig. 1. SF fixture and abutment (SNUCONEⓇ Co., Korea).
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Fig. 3. Age distribution.
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part of maxilla. 3 implants (3.5%) were placed in the anterior region of mandible, 10 implants (11.6%) were in the
premolar part of mandible, and 37 implants (43.0%) were

6. Period from implantation to secondary surgery
The average period from implantation to secondary
surgery was five months, the shortest period was two

in the molar part of mandible.(Fig. 4)

months, and the longest period was 13 months.

4. Diameter and length of implant
The statistical descriptions are summarized in Table 1,

7. Change of marginal bone

Fig. 5 and 6. The most frequently used implants’ diame-

Difference between amount of marginal bone with

ters were 5.3 mm (34.9%) and 4.3 mm (30.2%). The

panorama pictures on the date of implantation and on the

lengths of the implants mainly used were 8.0 mm (39.5%)

date of visiting the clinic to monitor of progress was

and 10.0 mm (29.1%) (Table 1).

analyzed. The shortest period of follow-up was 98
months, and the longest period was 117 months, and the

5. Bone graft

average period was 111 months. The vertical height of the

Among the total 86 implants, the cases that the bone

marginal bone was calculated through the panoramic ra-

graft had been done were 59 (68.6%). For bone grafts, au-

Ⓡ
diography (Vatech ) as follows: The height from the apex

togenous and bovine were used.(Fig. 5)

to alveolar crest and the length of fixture were measured

Fig. 4. Implant placement position (A-anterior, PM-premolar, M-molar,
Mx-maxilla, Mn-mandible).

Fig. 5. Bone graft.

Table 1. Diameter and length of fixtures
Diameter (mm)×Length (mm)
3.8×8.0
3.8×10.0
3.8×14.0
4.3×8.0
4.3×10.0
4.3×12.0
4.8×8.0
4.8×10.0
4.8×12.0
4.8×14.0
5.3×8.0
5.3×10.0
5.3×12.0
5.7×8.0
Total

The number of fixtures
1
1
2
10
10
6
6
7
2
1
7
7
16
10
86

Fig. 6. Change of marginal bone.
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in each mesial side and distal side. The measured height

caused by screw loosening, which is good to restore the

of the alveolar crest was corrected based on the actual

implant in a relatively single tooth defect. Moreover,

length of the fixture. Based on the corrected height of the

since the crest module of SF fixture is designed to have

alveolar bone, the vertical variation of the marginal bone

narrow neck, there is rich amount of marginal bone at

in mesial and distal sides was calculated. The average

the top of the fixture. This can work in favor of maintain-

loss of marginal bone around the implants during the pe-

ing the marginal bone around the implants along with

riod of monitoring the patients’ condition over time was

the advantage of the lack of microgap held by the lock-

−0.95±1.84 mm, the minimum value was −5.82 mm, and

ing-tapered abutment. As a result, gingival recession or

the maximum value was 3.18 mm.(Fig. 6)

infection rate is considered to be lower. SF fixture is the
dental implant fixture of which surface treated in a sand-

8. The survival rate of implants

blasting and acid etching with large grit, designed ta-

One of the 86 implants were removed due to occur-

pered-shape with thread on the outer of the fixture. A

rence of mobility, loss or fracture. Thus, a total of 85 im-

locking tapered implant, in general, is a tapered fixture

plants survived over the period of monitoring, with a sur-

without thread, but SF implant is a tapered fixture with

vival rate of 98.8%.

thread. Therefore, it is more advantageous to obtain
stronger initial fixation than implants with traditional

DISCUSSION

locking-tapered connection. Unlike traditional press-fit
fixture, which were not able to be rotated, SF fixture can

Since dental implants were introduced to restore areas

be rotated to implant with locking-tapered abutment. The

of deficiency in dental treatment, various forms and types

fixture with thread must be rotated to be placed, which

of connection between implant fixtures and abutments

means that it is not possible to rotate using a cylindrical

have been developed. It is necessary to understand both

column. SF fixture, however, was designed to allow rota-

advantages and disadvantages of each type of implant

tion by having hexagonal structure under its area of

fixtures and abutments and to select appropriate fixtures

connection.

and abutments according to the cases. Screw-fixed abut-

SF fixture also has disadvantage, which is difficult to

ments which mainly used have advantages such as ease

remove the abutment from the fixture owing to cold

of upper prosthetic buildup and easy access to main-

welding. While the cold-welding connection has the merit

tenance, but there are problems such as screw loosening,

of reducing the incidence of periimplantitis, it is neces-

fracture, and wear of the screw head. The most common

sary to be careful about the selecting abutments and pay

2)

problem is screw loosening , which causes various prob-

more attention not to cause problems during the making

3)
lems, especially in single implants . Another connection

of upper prostheses due to the difficulty in removing. The

type is locking taper which combined fixture and abut-

initial fixation of SF fixture is much stronger than that of

ment through friction of morse taper. The strong friction

the existing press-fit implant. The strongest fixation at the

between the fixtures and the abutments destroys the ox-

compact bone of the alveolar crest area, however, can be

ide layer on the surface and forms a connection called

reduced, due to the narrow neck form at the top of the

cold welding. It can block bacteria from entering the con-

SF fixture. Thus, in the lower part of maxillary sinus,

necting area because of its tight connection. In that, it is

where the residual bones are very small, a two-step sur-

possible to reduce the possibility of periimplantitis that

gery method is recommended to implant the fixture after

can occur in the connecting area, as the fixture and the

bone grafting.

abutment are tightly connected together to form like an

The average marginal bone loss analyzed through radi-

integral implant. Previous study has shown that this kind

ation testing in this study was −0.95±1.84 mm over nine

of connecting method absorbed less marginal bone

years. C. Mangano et al. measured resorption of marginal

4)
around the implants . There is no screw connection due

bone in morse taper implants and showed −1.10±0.30

to the features of locking taper, so there are no problems

4)
mm for 6 years . Per Astrand et al. also conducted a com-
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parative study about the marginal bone loss for five years
5)

17

Gokcen-Rohlig el al. reported 91.0% success rate in max-

with Astra and Brånemark implants . For the marginal

8)
illa and 97.8% in mandible . The most frequently used

bone loss, Astra implants showed −1.74±0.45 mm and

implants diameters were 5.3 mm (34.9%) and the lengths

1.06±0.19 mm in the maxilla and mandible and Brånemark

of the implants mainly used were 8.0 mm (39.5%). 26 im-

implants did −1.98±0.21 mm and −1.38±0.17 mm in

plants (30.3%) in the molar part of maxilla and 37 im-

them.

plants (43.0%) in the molar part of mandible were the

There are three reasons why the marginal bone reⓇ

sorption in Snucone

implants is low. First, there is no

microgap between the fixture and the abutment since

most implanted. This study analyzed the clinical results
obtained from 9 years follow up and now continuous observations will be necessary in the future.

they are not connected by screws but linked directly by

CONCLUSION

coldwelding, which leads to have fewer chances of bacterial infections. As a result, there are not many cases that
marginal bone resorption appears due to lower chance of
periimplantitis.
Another reason is that the top part of the implant is
made in a very narrow form, 2 mm and 3 mm. Once SF
implant is placed, the residual bones, around the implant,

We analyzed the results of 86 implants in total of 37
patients who had SF fixtures (Snucone co., Ltd. Korea)
implanted in this clinic and concluded that:
1. The survival rate of implant was 98.8%, which was
not lower than other reports.

remain a lot. Thus, Other types of implants can be ex-

2. The average marginal bone resorption was −0.95±

plained that marginal bone loss is processed easily, hold-

1.84 mm, which was not greater compared to other

ing less amount of the bone around the implant. The mar-

reports.

ginal bone loss when using SF implant, however, is
limited.
The other reason is difference in the surgical manual

3. This study is an analysis of the clinical results obtained after 9 years of implant placement and requires
continuous observation in the future.

of implant. SF implant is combined with abutment in
coldwelding to form one-piece implant. Unlike a typical
implant system, connected abutment with a screw, microgap does not exist between SF implant and its abutment.
That is why SF implants are placed 3 mm below from
the crest of the alveolar bone. Even if bone resorption occurs around the implant, a narrow and vertical resorption
occurs rather than horizontal one. That is, it can be explained that less bone resorption occurs as the screws are
not exposed around the implant. Furthermore, the implants placed on an alveolar crest level are more likely
to experience marginal bone resorption.
Out of the 86 implants which were analyzed, the success rate was 98.8% with 1 failed implants. C.Mangano
et al. reported a success rate of 98.23% after analyzing a
4)
six-year success rate of 2549 morse taper implants . R.

Lazzara et al. reported that the success rate of 93.8% in
maxilla and 97.0% in the mandible of five-year study of
6)
1,969 3I implants , Jan L. Wennstrom et al. reported a

success rate of 97.7% in a five-year study of 45 Astra im7)
plants . In a five-year study of 146 ITI implants, Bilge
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