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INTRODUCTION

Traditionally, implant treatment is based on a 2-stage pro-
tocol with a healing period of 3-6 months during which the
implants are submerged to achieve osseointegration.1 Recently,
this clinical suggestion has been challenged. Numerous prac-
titioners now advocate immediate or early loading of implants.2

The advantages of immediately loaded implants are clear: they
require shorter treatment periods and allow immediate recov-
ery of function and esthetics.3

High success rate of immediately loaded implants in humans
was first documented in the middle 1980s. The 88% cumula-
tive success rate on 1739 immediately loading implants was sug-
gested.4 The clinical performance and prognosis of the single-
stage surgical protocol are known to be comparable to the tra-
ditional 2-stage method.5 There are some articles reporting a
cumulative survival rate of 95%, which investigated immediately
loaded single implants.6,7 Results from these studies suggest that
immediate loading could achieve equal success rates as those
found in delayed loading.

It is also known as a common claim that treatment with imme-
diate loading improved patient satisfaction and was cost

effective although no scientific evidence was presented to
support.8 However, advantages of early or immediate loading
as mentioned may be offset by an increased risk of implant fail-
ure. It was reported that immediately loaded implants were
approximately 3 times more likely to fail within 1 year of
placement.3 Furthermore, there have been few clinical studies
investigating the success or failure rates of immediate loading
based on Korean implant systems.

The aim of this preliminary prospective study was to eval-
uate the outcome of immediate functional loading in partial eden-
tulism, using SinusQuickTM EB (Neobiotech Co., Seoul, Korea)
implant system.

MATERIAL AND METHODS

Four subjects (2 smokers and 2 non-smokers) recruited
from a population of patients under routine care at Seoul
National Bundang Hospital were enrolled in the study. The
patients were selected according to the following inclusion cri-
teria: they were in normal general health with sufficient bone
to allow the placement of implants at least 7 mm length.
Patients with high masticatory or parafunctional forces were
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excluded. The mean age of the subjects was 50.3 years (range
from 39 to 65 years), with a gender distribution of 100% men.
Informed written consent was obtained from all subjects fol-
lowing approved institutional review board guidelines for clin-
ical research. 

Surgery was performed under local anesthesia (1 : 100,000
Epinephrine) or conscious intravenous sedation with 1%
Propofol solution and Midazolam. After a crestal incision, a
mucoperiosteal flap was elevated. Implants were inserted
according to the procedures recommended by manufacturers.
During the period from April to October 2009 (range from 2
to 6 months), 15 SinusQuickTM EB implants were installed in
patients’jaws. Immediate loading was applied to the implants
showing implant stability quotient (ISQ) and insertion torque
values that were more than 60 and 35 Ncm, respectively.
Immediate loading is defined as provisional or final implant-
supported restoration delivered within 2 weeks.9 Therefore, pro-
visional implant-supported fixed partial dentures were deliv-
ered within 2 weeks (Fig. 1). The patients were instructed in

soft diet and thorough oral hygiene care. The definite restora-
tion was performed approximately 12 weeks after implant
insertion.

Periapical radiographs were taken using commercially
available film holders and a paralleling imaging technique dur-
ing the investigating period. In each patient, peri-implant
marginal bone level was evaluated by IMPAX� (Agfa Co.,
Mortsel, Belgium) system of periapical radiographs.
Measurements were recorded at the time of surgery, immediate
loading, after 3-months of continued loading, and at the last
follow-up (Fig. 2). Marginal bone height was determined on
these images by measuring the distance from a reference
point, defined as the platform of the implant (Fig. 2), to the most
coronal point of bone-to-implant contact on both the mesial and
distal sides of the implant. A single value for marginal bone
height was then calculated by obtaining the mean of these two
measurements for each implant.

The definition of implant success was based on the follow-
ing clinical and radiologic criteria: 1) absence of clinically
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Fig. 2. Periapical radiograph was taken at the time of (A) immediate loading and (B) 3-months after continued loading. The platform (black arrows)
was a reference point to measure marginal bone loss. Provsional resin restoration was made by polymethylmethacrylate that is radiolucent.
Therefore, only temporary cylinders are seen (white arrows).

Fig. 1. (A) Two implants (SinusQuickTM EB, Neobiotech Co., Seoul, Korea) were inserted at #36 and #37 area (black arrows). (B) Provsional restoration
(white arrows) was delivered 14 days after implant placement.
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detectable implant mobility, 2) absence of pain or any subjective
sensation, 3) absence of recurrent peri-implant infection, and
4) absence of continuous radiolucency around the implant.10

RESULTS

Total 15 implants were placed and were loaded immediately.
Table I shows the details of distribution of inserted implants.
Marked variability was noted in the implant sizes selected for
placement, although implants 11.5 mm length and 5.0 mm diam-
eter were most commonly used. The mean follow-up period
was 4.8 months (range, 2 to 6 months). Mean marginal bone loss
from implant surgery to immediate loading, 3-months follow-
up and last follow-up was found to be 0.03 mm, 0.16 mm and
0.29 mm respectively (Table II). No implant failed up to 6 months
after insertion, resulting in a 100% survival rate.

DISCUSSION

All the inserted implants showed successful integration
and stable peri-implant condition up to six months. Primary
stability was reported to be the most important determining
factor on immediate implant loading.6 Micromovements of more
than 100 μm were sufficient to jeopardize healing with direct
bone-to-implant contact.6 Szmukler-Moncler et al. indicated that
micromotions at the bone-implant interface beyond 150 μm
resulted in fibrous encapsulation instead of osseointegra-
tion.11 If the primary implant stability could not be achieved or
was questionable, it was strongly recommended to follow a con-
ventional treatment protocol.6 Most agreed that an insertion
torque of at least 32 Nm and a resonance frequency analysis
of at least 60 ISQ was required to achieve a high level of sta-
bility.12 In this study, mean ISQ of 15 early loaded implants was

64.9 ± 4.9.
Generally, clinicians agreed that the quality of bone was sig-

nificant for success in immediate loading. The initial stability
of the implant reduces in the first 3-6 weeks after placement
due to remodeling and an increased ratio of woven to lamel-
lar bone.12 Barewal et al. indicated that implants placed in
areas of high bone quality are relatively stable over the early
healing periods.13 However, we reported that both maxillary
and mandibular arches showed no failure of implants although
the sample size was too small to analyze the data. Horiuchi et
al. also reported about no difference in the success rate
between arches in immediate loading.14 Further studies are
required about the relationship between bone quality and
the success rate of immediate loading.

It has been established that there are no absolute con-
traindications to implant placement although a number of con-
ditions exist, which are associated with an increased risk of fail-
ure.12 Tobacco was reported to be only a risk factor for the
implant failure.3 However, the results of this investigation
showed there was no implant failure in the participating
patients who were smokers. Long-term studies about relevance
of smoking to early loading are necessary.

There were some limitations associated with this study.
The number of investigated implants was insufficient to ana-
lyze the data using proper statistics. The follow-up period was
also short. Therefore, we could not assess the long-term out-
come of immediate loading. Further controlled clinical stud-
ies are needed to evaluate the long-term success of early
loaded implants.

CONCLUSION

Within the limitation of this clinical study the preliminary
results indicate that immediate loading of the implants in
partial edentulism, based on SinusQuickTM EB implant system,
may be successful for short period up to six months. Well-con-
trolled long term clinical studies with large sample size are nec-
essary.
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Table I. Distribution of implant dimensions

Diameter (mm)
Length (mm)                      

No. of Implants
7 8.5 10.0 11.5 13

3.5 0 0 1 3 0 4
4.0 1 0 0 0 0 1
5.0 3 1 0 2 4 10

No. of implants 4 1 1 5 4 15

Table II. Marginal bone loss at early loading, 3-months follow-up and
last follow-up

Time No. of implants
Marginal bone loss 
(Mean ± SD) (mm)

Early loading 15 0.03 ± 0.07
3-months follow-up 15 0.16 ± 0.17
Last follow-up 15 0.29 ± 0.19



139J Adv Prosthodont 2009;1:136-9

implant failure. J Oral Maxillofac Surg 2008;66:251-5. 
4. Babbush CA, Kent JN, Misiek DJ. Titanium plasma-sprayed

(TPS) screw implants for the reconstruction of the edentulous
mandible. J Oral Maxillofac Surg 1986;44:274-82. 

5. Henry P, Rosenberg I. Single-stage surgery for rehabilitation of
the edentulous mandible: preliminary results. Pract Periodontics
Aesthet Dent 1994;6:15-22.

6. Calandriello R, Tomatis M. Immediate Occlusal Loading of
Single Lower Molars Using Bra�nemark System(R) Wide Platform
TiUnite Implants: A 5-Year Follow-Up Report of a Prospective
Clinical Multicenter Study. Clin Implant Dent Relat Res 2009. [Epub
ahead of print]. 
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