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Abstract
Purpose: This study compares the prognosis (the survival rate and marginal bone loss) of resorbable blasting media (RBM)
surface implants and sandblasting with large-grit and acid-etching (SLA) surface implants in the early loading.
Methods: This study targeted 123 patients treated by implants installation from January 2008 to March 2010. The loading
was initiated in the maxilla within three to four months and in the mandible within one to two months. The types of restoration
were single crown and fixed partial prosthesis. Those functioned over one year. The implants were classified by the surface
of implants as Group 1: RBM surface (GS III; OSSTEM, Busan, Korea) and, Group 2: SLA surface (Superline; Dentium, Seoul,
Korea). The groups were categorized by maxilla and mandible and compared by survival rate, marginal bone loss through
clinical records evaluation, and radiographic measurements.
Results: The marginal bone loss in the maxilla was 0.14±0.34 mm (Group 1) and 0.30±0.37 mm (Group 2), a statistically
significant difference (P ＜0.05). In the mandible those were 0.28±0.54 mm (Group 1) and 0.20±0.33 mm (Group 2), not
significant (P ＞0.05). There was no significant difference of marginal bone loss between maxilla and mandible by groups.
During observation there was no implant failure, a survival rate of 100%.
Conclusion: Both surfaces showed an excellent survival rate, and the marginal bone loss was not substantial.
Key words: Early dental implant loading, Resorbable blasting media, Sandblasting with large-grit and acid-etching

plants, so the delayed loading technique (gradual loading

Introduction

after a three to six month wait), is used[2,3]. Despite this

Obtaining excellent primary stability with an absence of

conventional wisdom, there have been several recent studies

micromotion during secondary bone healing is very im-

on the stability of immediate or early loading. These studies

portant for successful implant placement[1]. Early implant

report success rates up to 88% to 100%, and a tendency

loading was thought to impede the osseointegration of im-

toward decreasing postsurgical treatment period[4-9].
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In the third International Team for Implantology (ITI)

for this study were explained to the patients before

consensus conference, immediate loading was defined as

treatment. This study was approved by Seoul National

the insertion of a prosthesis within 48 hours of implant

University Bundang Hospital Institutional Review Board

placement, which is loaded by biting with the opposite

(IRB: B-0810-062-010).

dentition. Early loading was defined as the initiation of

Smoking and oral habits were not considered, and pa-

function between 48 hours and 3 months after implant

tients with controllable systemic diseases were included

placement[10]. However, because of improvements in the

as study subjects. The type of maxillary prosthesis was

implant surface treatment process, the loading period tends

either a single crown or fixed partial denture that func-

to be shortened; there is a trend of early loading within

tioned for over a year.

two months in the mandible and within four months in

The subjects were divided by implant surface treatment
into Group 1: RBM surface (GS III; OSSTEM, Busan, Korea)

the maxilla.
Implant surface treatment is important for success, and

and Group 2: SLA surface (Superline; Dentium, Seoul,

several surface treatments have been developed. The re-

Korea) (Fig. 1). Both the GS III and Superline system were

sorbable blasting media (RBM) surface has been the subject

of the internal hex and tapered body type. The mean ob-

of several reports. In 2003, Mazor and Cohen[11] reported

servation period was 19.05±7.13 months for the maxilla

that for single crowns observed over 48 months, the mar-

and 18.06±7.88 months for the mandible. During the first

ginal bone loss was less than 1 mm, and the success rate

year post-treatment, exams was performed at three month

was 100%. Sandblasting with large-grit and acid-etching

intervals, then lengthened to six month intervals thereafter.

(SLA) surfaces showed stronger bony union in comparison

Analysis of the medical records and measurements on

with the machined surface[12,13]. The topography of the

radiographs, the implant survival rate and the marginal

implant surface has important effects on bone response[14].

bone loss between the maxilla and the mandible were

In early loading cases particularly, implant surface treat-

evaluated along with the implant system.
The marginal bone loss was measured by comparing

ment is important for implant success.
This study compared the survival rate and marginal bone

the marginal bone level around the implant fixture on the

loss of the early loading of RBM surface implants and that

periapical radiograph taken at initial implant installation

of SLA surface implants.

with those of the final follow-up radiograph. For the marginal bone loss, bone height from the implant shoulder
to the most distinct radio-opaque area in the mesiodistal

Materials and Methods

alveolar ridge was measured vertically on the radiograph

The study included patients who were loaded three to

taken by the parallel imaging method and the average was

four months after implant placement in the maxilla and

calculated by obtaining the mesiodistal height. Considering

one to two months after implant placement in the mandible

the magnification by measuring the height of fixture in

at the Bundang Seoul National University Dental Clinic

the radiograph, the marginal bone loss was calculated.

from January 2008 to March 2010. The informed consents

In each group, the gender distribution, the distribution of

Fig. 1. Periapical views of implants.
(A) Group 1: Resorbable blasting
media surface implant (GS III). (B)
Group 2: Sandblasting with large-grit
and acid-etching surface implant
(Superline).
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the length of implant used, and the diameter were

Group 1 and 16.6±17.32 months in Group 2. Averages

examined. In addition, the survival rate of implants, success

for the mandible were 17.76±5.82 months in Group 1,

rate, and marginal bone loss of the groups were compared

and 15.31±9.88 months in Group 2. The number of im-

by devided into groups of maxilla and mandible. In addi-

plants in the maxilla and the mandible of each group and

tion, the survival rate and the marginal bone loss in the

the gender distribution of the patients are shown in Table

maxilla and the mandible of each group were compared.

1, 2. The mean age of the subjects for the evaluation of

The survival rate and success rate of implants for the

the maxilla was 54.29±12.64 years, and the mean age

two groups were compared by the Pearson’s chi-square

of the subjects for the evaluation of the mandible was

test. The mean bone resorption level of the two groups

54.92±13.00 years. The distribution of the length and di-

was compared by Student’s t-test. The SPSS program ver-

ameter of the implants in each group is shown in Table

sion 12.0 (SPSS Inc., Chicago, IL, USA) was used for stat-

3. In the maxilla, the marginal bone loss around implants

istical analysis. Null hypotheses of no difference were re-

was 0.14±0.34 mm in Group 1 and 0.30±0.37 mm in

jected if P -values were less than 0.05, or, equivalently,

Group 2, and a statistically significant difference between

if the 95% confidence intervals of risk point estimates ex-

groups was found (P ＜0.05). In the mandible, the marginal

cluded 1.

bone loss was 0.29±0.54 mm in Group 1 and 0.20±0.34

The criteria for implant success were as follows: (1) no

mm in Group 2, no significant difference. In each group,

detection of mobility by clinical test; (2) the absence of

there was no significant difference of the marginal bone

radiolucency around implants; (3) vertical bone defects

loss between the maxilla and mandible (Table 4). There

during the first year after prosthesis restoration less than

was a 100% survival rate of the implants in both groups.

1.5 mm bone loss and less than 0.2 mm of annual bone

For the maxilla, the success rate was 98% for Group 1

loss 1 year after function; and (4) the absence of continuous

and 97% for Group 2. For the mandible, the success rate

and irreversible symptoms, such as pain, infection, and
neurological problems. Using these criteria, the success
of implant was evaluated in this study[14].

Table 2. Distribution of patients in maxilla and mandible groups
in Group 1 (GS III) and Group 2 (Superline)
Maxilla

Results
The average loading times after placement of the final
prosthesis in the maxilla were 17.37±5.32 months in
Table 1. Distribution of implant in Group 1 (GS III) and Group
2 (Superline)
Maxilla

Anterior (n)
Premolar (n)
Molar (n)
Total (n)

Group 1

Group 2

Group 1

Group 2

13
16
29

11
15
26

15
15
30

14
24
38

Female (n)
Male (n)
Total (n)

Table 4. Comparison of marginal bone loss between groups/
maxilla and mandible in each group

Mandible

Group 1

Group 2

Group 1

Group 2

14
13
27
54

0
6
32
38

2
14
52
68

0
1
43
44

Mandible

Group 1
Group 2
Sigb

Maxilla

Mandible

Siga

0.14±0.34
0.30±0.37
*

0.29±0.54
0.20±0.34
-

-

Values are presented as mean±standard deviation. -: not significant.
a,b
Student’s t-test. *P ＜0.05.

Table 3. Distribution of implant length and width in Group 1 (GS III) and Group 2 (Superline)
Group 1

Group 2

Length (mm)

Width (mm)

Length (mm)

Width (mm)

7.0 8.5 10.0 11.5 12.0 13.0 Total 3.5 4.0 4.5 5.0 Total 8.0 10.0 12.0 14.0 Total 3.4 3.8 4.3 4.8 5.8 6.0 Total
Maxilla (n)
0
2
Mandible (n) 10 18

12
19

17
21

1
0

22
0

54
68

9
2

17
4 24
17 17 32

54
68

6
17
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14
26

17
1

1
0

38
44

1
0

4
1

5
0

25
40

3
2

0
1

38
44
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for two to three years, and achieved a 98% success rate.

Table 5. Success rate in each group
Success rate
Maxilla (%)
Mandible (%)

GS III

Superline

98
97

97
100

Sig

Roccuzzo et al.[8] reported that in over five years of ob-

-

servation, SLA implants that were loaded early were reliable

a

-: not significant.
a
Pearson’s chi-square test. P ＜0.05.

at around six weeks in both the maxilla and mandible.
In both groups in our study, a 100% implant survival rate
was seen.
Histological analysis of implants placed in humans after

was 97% in Group 1 and 100% in Group 2 (Table 5),

four and eight weeks of implant placement, with or without

not a significant difference in the survival rate and success

immediate loading, found high bone-to-implant contact

rate.

percentages with mineralized tissues in the interface, and

In Group 1, one case of maxilla and two cases of man-

no impairment of early bone healing[15].

dible were excluded from the successful cases. In the max-

Marginal bone loss around implants is an important clin-

illa cases, implants were placed in the premolar area, and

ical marker for the success of implants because gradual

bone grafts were not performed. One year after function,

marginal bone loss may lead to the failure of implants

1.5 mm of marginal bone loss was observed. All mandible

by ultimately destroying the osseointegration of implants

cases were restored with a fixed partial prosthesis at molar

to the bone. Evaluation of marginal bone loss around im-

area. One year after function, 1.9 mm of marginal bone

plants one year after function, found that the marginal bone

loss was observed in Group 1 and 1.5 mm in Group 2.

loss of the group with early loading was statistically sig-

In Group 2, a case in which the maxilla was restored by

nificantly lower than that of the group with delayed load-

a fixed partial prosthesis lost 1.7 mm of bone one year

ing[16]. Esposito et al.[16] compared early, immediate, and

after treatment. The case was therefore excluded from the

conventional loading after implant placement, and did not

successful cases. Biological and mechanical complications,

observe statistically significant clinical differences. The

such as infection after surgery or function and the destruc-

bone quality at the time of implant placement and the

tion of the prosthesis did not occur.

primary stability were the most important factors. When
rough surface implants were placed with vertical augmentation using expanded polytetrafluoroethylene membranes

Discussion

and early loading was performed, the marginal bone loss

Unlike the conventional loading procedure in which
loading occurs three to six months after implant placement

was 0.9 mm, one year after function and 0.98 mm, 2 year
after function and stable results were shown[17].

for osseointegration, the immediate/early loading proce-

Lemmerman and Lemmerman[18] observed no sig-

dure has the advantage of shortening treatment periods

nificant differences in survival rates in 1,003 implants with

by reducing the healing time after implant placement.

different surface treatments. In addition, for successful im-

During initial bone healing, the duration of removable

mediate loading, initial implant stability, bone quality, and

prosthesis placement and the edentulous period is short-

patient compliance had major effects[19].

ened, and the function, comfort, and stability of the im-

In the maxilla, after the placement of the Straumann

plants for the patients increased. Bergkvist et al.[6] reported

implant, a fixed implant-supported prosthesis was placed

the marginal bone loss of fixed prostheses supported by

within 10 to 14 days, and the marginal bone loss was

ITI SLA screw type implants and placed within 24 hours

0.8±1.2 mm. Makkonen et al.[20] in a five year retro-

in 28 patients with edentulous maxilla. Eight months after

spective study of implants with cervical microthread, ob-

function, there was an average marginal bone loss of 3.2

served an average marginal bone loss of 0.48 mm, and

mm, and the survival rate was 98%. Nordin et al.[7] reported

a survival rate at 98.7%. Those results meant successful

on SLA Straumann implants of 116 patients that were placed

prognosis. The marginal bone loss of the structure with

in maxillae and restored with a fixed implant-supported

or without a machined collar in the neck of implants with

prosthesis within 10 to 14 days. The patients were observed

a chemically modified SLA surface was evaluated one year
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after function. The marginal bone loss of the structure with

were not considered. Despite such limitations, the early

the machined collar averaged 1.0 mm, and the structure

loading protocol, in which the final prosthesis was placed

without the machined collar showed an average of 1.1

at 3 to 4 months in the maxilla and 1 to 2 months in

mm bone gain[21]. Implants with a microthread neck resist

the mandible, yielded stable clinical outcomes.

marginal bone loss more than implants with a polished
neck during the first healing period[22].
Blasting methods are advantageous because surface area

Conclusion

increases as particles are blasted on the surface, the degree

When the maxilla and the mandible were restored with

of osseointegration increases due to the concavoconvex

a single crown and a partial fixed prosthesis and when

effect, and cell reactions on the rough surface are activated.

the early loading procedure was performed, survival rates

Additionally, concerning removal torques and the bone

for both the RBM surface and SLA surface were excellent,

contact rate, RBM surface implants with an appropriately

and the marginal bone loss was not large. If early loading

rough surface yielded better results than machined surface

is performed for the appropriate cases, results can be

implants. Wennerberg and Albrektsson[13] reported that

excellent.

a surface roughness of Ra (1.3∼1.5 μm) is optimal for
osseointegration. The SLA surface is a moderately rough
surface, and compared to a machined surface, it showed
stronger osseointegration with the bone and even more
than the titanium plasma sprayed surface in several reports[23]. The survival rate following early loading of implants with an SLA surface and 6 mm in length was 95%
for two years, with moderate marginal bone loss of
0.23±0.33 mm one year after function and 0.21±0.39 mm
after two years[24].
The Superline implants used in this study were of the
SLA surface and tapered type. These are designed to be
placed in cases with poor bone quality or in cases with
a bone graft in the maxillary sinus. They have a double-threaded design and an internal hex structure. In the
GS III implants, the RBM surface was selected, the surface
roughness was Ra 1.2 to 1.8 μm, the structure was the
internal hex connection with a tapered body and had microthreads in the fixture top. In this study, in both surface-type implants, the crestal bone level was maintained
stably after early loading. The implants were evaluated
according to the success criteria suggested by Albrektsson

et al.[25], and the success rate was 97% to 100% in the
early loading groups, both in the maxilla and mandible.
There was no statistically significant difference between
the groups in the crestal bone loss.
The limitations of this retrospective study are that the
deviation of cases in the anterior tooth and posterior tooth
was large, the length and diameter of implants were diverse, and the variables of bone mass and bone quality
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