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Effect and Value of Custom-made Mouthguard in Athletic Performance

Department of Biomaterials & Prosthodontics, School of Dentistry,
Dental School Hospital at Gangdong, Kyung Hee University, Seoul, South Korea
Richard Leesungbok

The aim of this document is to evaluate the effect of bite balance on physical fitness and motor capacity to determine the
importance of the occlusal stability as a possible action mechanism of occlusal appliance including mouthguards on physical
performances.

We all remember that day when the prominent athlete was in the news wearing a mouthguard to improve human athletic
performance. I once had investigated the determinants of athletic performance in all sorts of sports. Most of the studies had
overinterpretation of results and lack of evidence to support the information. However, I discovered great expectations for new
possibility in this field and settled for a more academic approach to this intriguing subject.

The followings are some examples of the subject

1. Archers who wore occlusal appliances to increase the vertical dimension of occlusion by 2~3mm increased their ability to

focus and to maintain good sense of balance. Their accuracy rate has been improved. The appliance was made of acrylic resin
(a type of plastic).

2. Canoe players who wore occlusal appliances to increase the vertical dimension of occlusion by Smm surpassed longtime

competitor and won the race with 10 seconds gap.

3. A cycle rider who wore an occlusal appliance to treat his malocclusion surpassed his old record from 10.8 seconds to 10.3

seconds. His muscle reflexes (anaerobic exercise) and endurance (aerobic exercise) has been enhanced.

4. Occlusal appliances had a good effect on athletic performance in most sports such as swimming, diving, and weightlifting.

As for the clenching on dentition, people clench their teeth when they push their physical and mental limits during sports
activities. Clenching can be induced by physical exertion when maximum muscle strength is retained and this is similarly found in
different types of exercises. In addition, restraint of respiratory function is observed. Therefore, creating a occlusal balance with
occlusal appliance or mouthguard promoted a favorable influence when an athlete clenches.

Key words : sports dentistry, sports activity, clenching, occlusal appliance, mouthguard, increase of occlusal vertical
dimension(VD), muscle strength
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How to preserve teeth after dental trauma

Department of Oral and Maxillofacial Surgery, School of Dentistry, Chosun University
Su-Gwan Kim, DDS, PhD

Maxillofacial trauma with dental trauma tends to be increasing as development of civilization. Proper dental first aid is easy
method to prevent further posiible complication. So we will describe on a simple dental treatment for traumatic teeth in this paper.

Key words : maxillofacial trauma, sport dentistry, dental trauma, dental treatment, traumatic teeth
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Clinical effect of calcium chelating and

deproteinizing agent containing dental

conditioning gel on alleviation of peri-
implant mucosa inflammation
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Clinical effect of calcium chelating and deproteinizing agent containing dental
conditioning gel on alleviation of peri-implant mucosa inflammation

"Department of Periodontology, Dankook University of Dentistry, Cheonan, Republic of Korea
2Central Research Institute, Nano Intelligent Biomedical Engineering Corporation(NIBEC), Seoul, Republic of Korea
Kwang-Heon Yang", Jue-Yeon Lee?, Jin-Hyung Jung”, Hyun-Seung Shin”, In-Woo Cho"*

Purpose : The purpose of this clinical study was to evaluate the effect of chelating and deproteinizing agent containing dental
conditioning gel on alleviation of peri-implant mucosa inflammation.

Methods: 36 patients with functionally loaded implants for at least 1 year and have clinical signs of peri-implant mucositis were
recruited. At baseline, all implants received subgingival prophylaxis with ultrasonic scaler. In the test group, patients were
provided a chelating and deproteinizing agent dental conditioning gel (Clinplant®) and were given instructions to applicate it
around the implants using an interdental brush for 2 weeks. Chlorhexidine and saline were provided to the positive control group
and negative control group, respectively. The modified sulcus bleeding index (mSBI), modified plaque index (mPI), and probing
pocket depth (PPD) were evaluated at baseline, 1 week, and 2 weeks.

Results: In the Clinplant® and chlorhexidine group, mSBI (-0.81, -0.85 respectively; p<0.01), mPI (-0.46, -0.5 respectively;
p<0.01), and PPD (-0.58, -0.48 respectively; p<0.01) at 2 weeks were significantly reduced from baseline. In the saline group, all
the clinical parameters were reduced but there was no statistical significance. The saline may be attributed to the influence of
prophylaxis at baseline.

Conclusions: The present study demonstrated the beneficial clinical effects of chelating and deproteinizing agent containing
dental conditioning gel to decrease peri-implant mucosa inflammation equivalent to chlorhexidine. This dental conditioning gel
might be useful for alleviation of peri-implant mucosa inflammation.

Key words : Dental implants, peri-implantitis, chelating agent, chlorhexidine
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I. INTRODUCTION

Replacement of tooth with dental implants is
one of the most frequently used and successful
surgical procedures. Dental implants based on
the Branemark’ s researches were introduced in
1971, which characterization of interfacial bone
formation at titanium implant surfaces and
demonstration of excellent osseointegration.
After decades of subsequent research in industry
and academia, implants have evolved with a high
percentage of survival rate and longevity. While
dental implants have been reported to achieve
long-term success in many cases, they are not
immune from the biologic complications
inflammatory reaction in the peri-implant. Peri-
implant diseases present in two forms - peri-
implant mucositis and peri-implantitis. Peri-
implant mucositis has been described as a disease
in which the presence of inflammation is
confined to the soft tissues surrounding a dental
implant with no signs of loss of supporting bone
following initial bone remodeling during healing.
The key parameter for its diagnosis is bleeding
upon gentle probing(BOP). Peri-implantitis has
been characterized by an inflammatory process
around an implant, which includes both soft
tissue inflammation and progressive loss of
supporting bone beyond biological bone
remodeling”.

Peri-implant mucositis is common complic ation
of dental implant treatment. Roos-Jansaker. et al.
reported that 79.2% of the patients would have
been experienced peri-implant mucositis®.

According to a cause-related concept, the

disruption of bacteria and endotoxin was defined
as primary objective for the treatment of peri-
implant diseases. Several studies have been
reported that using distilled water, hydrogen
peroxide solution, chlorhexidine, and saline for
treatment of peri-implant mucositis*¥. Among
them, chlorhexidine suppress the pathogenic
bacteria often associated with peri-implant
inflammation and saline can be effective in
managing implant surface decontamination™®. But
saline dosen’ t have anti-bacterial effets, and
chlorhexidine has bad taste. And the effect of
chlorhexidine and saline on the implant surface for
long term period was not fully investigated.
Chelating and deproteinizing agent containing
dental conditioning gel (Clinplant®) was devel
oped to remove smear layer and inhibit bacterial
activity”. The purpose of this study is to investigate
Clinplant® can give beneficial effect on the peri-
implant mucositis treatment. The clinical effect of

®

Clinplant®, chlorhexidine, and saline on peri-
implant mucosa inflammation was examined at 1
and 2 week intervals by the modified sulcus
bleeding index (mSI), the modified plaque index
(mPI), and probing depth (PD). In addition, the
scanning electron microscopy observation was
performed to verify the removal of smear layer on

the enamel surface of tooth.

I'. MATERIALS AND METHODS

Materials

3% (w/w) carboxymethyl cellulose was
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dissolved in isotonic sodium chloride solution
(saline) was used as a negative control. The same
CMC gel containing 0.5% Chlorhexidine
digluconate was used as a positive control. Both
of gels were filled in a same syringe with
Clinplant® .
NIBEC (Jincheon, Korea). These products and

proximal brush were provided to patients.

Clinplant® was provided from

Clinical study

Among patients who visited Dankook
university dental hospital, the patients who got
implants and had functional loading for over than
1 year were included in the study. The
experimental protocol was reviewed and
approved by Institutional Review Board of
Dankook university dental hospital in 2012 (IRB
No. H-1111/010/005). Inclusion criteria are
subjects between 20 to 65 years of age and
agreed to sign an informed consent, participate,
and return for follow up visits. Subject has an
implant that is in function with peri-implant
mucositis. Exclusion criteria are patient who has
history of taking antibiotics in recent 3 months
and is wearing an appliance that can affect the
oral hygiene such as orthodontic appliance,
partial denture, and full denture. Women who are
nursing or pregnant were excluded.

All the patients who met the inclusion and
exclusion criteria went through a screening
before treatment as in the following order. The
present study conformed to Helsinki Declaration.
A written consent was obtained from the
allowed to

subjects. The subjects were

620 | cyshx| ol AbE S K| HSIH HM9F 2015

participate in the experimental program after
they were informed about the test and signing an
informed consent. We informed the subjects
about the security of personal information and
that it is going to be used only for the present
study.

This study was a single blinded, parallel,
randomized clinical trial which included 36
subjects, both male and females between the ages
of 20 to 65. Patients received an oral soft and
hard tissue assessment as well as a baseline
examination prior to their prophylaxis which
included the mSBI, mPI, and PD. After the
baseline examination, subjects received implant
cleaning with a titanium implant scaler(Atria.
USA) and were instructed and motivated in oral
hygiene. Subjects were randomly assigned to the
three groups: 1) test group is Clinplant®
treatment; 2) positive control group is
Chlorhexidine treatment; 3) negative control
group is saline treatment. The subjects were
indicated to apply the material two times in a day
for two weeks with proximal brush. The subjects
were allowed to use it only at the affected area
after teeth brushing. Measurements were
performed at 1 and 2 weeks after treatment.

The following clinical parameters were
evaluated in the three treatment groups: 1)
modified sulcus bleeding index (mSBI)®, Score 0
: No bleeding on probing. Score 1 : Speckled
bleeding on probing. Score 2 : Linear bleeding at
gingival margin on probing. Score 3 : Abundant
bleeding on probing; 2) modified plaque index
(mPI), Score O : Absense of plaque deposit, Score

1 : Plaque disclosed after running the periodontal
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probe along the gingival margin, Score 2 :
Visible plaque, Score 3 : Abundant plaque; 3)
Probing depth at four sites (PD). PD was
assessed at 4 sites per implant: facial, mesial,
lingual, and distal. One standardized examiner
blinded to the subjects’ assignment of treatment

performed all the clinical measurements.

Preparation of human enamel slices
and SEM

Teeth had been extracted as a part of routine
treatment at the Department of Periodontology,
Seoul National University. Patients’ consents
had been obtained according to the guidelines of
the School of dentistry for the use of human
samples in research. Teeth were immediately
extracted, root were removed, crown were
vertically cut (approximately 4X4X1 mm in size)
using a low speed diamond saw under water
irrigation. The enamel was sliced and stored in
phosphate-buffered saline (PBS), pH 7.4 at 4°C
until use. The enamel slices were applied the
Clinplant® for 2 min followed by washes in
distilled water at three times. The controls were
untreated enamel slices. Immediately after
rinsing, the enamel slices were fixed in 2%
glutaraldehyde in PBS for 15 min. After three 5-
min PBS washes, the blocks were post-fixed with
1% Os0O4 in 0.1 M PBS buffer for 30 min at room
temperature and then rinsed in 0.1 M PBS buffer
for 10 min and twice with distilled water for 10
min. Samples were then dehydrated twice for 10
min in a sequence of 70%, 80%, 90%, and 95%

ethanol solutions and twice for 10 min in 100%

ethanol. The samples were freeze-dried and
mounted on aluminum plates. The dried samples
were coated with gold and observed by field
emission scanning electron microscope (FE-
SEM, Jeol, S-4700, Japan) at voltage of 15kV.

Statistical analysis

The value measured at each time was
statistically analyzed by using SPSS ver. 13.0 for
Windows. The change in clinical score over time
in each group was analyzed by Wilcoxon signed
ranks test. P values of < 0.05 were considered to

be statistically significant.

II. RESULTS

Decrease of peri-implant mucosa
inflammation in clinical study

36 patients among 51 participants finished the
clinical test. Thirteen patients were included in
test (Clinplant®) group and positive control
(Chlorhexidine) group, respectively. Ten patients
were included in negative control (saline) group.
Side effects were not reported during the clinical
test period.

The change in modified SBI (mSBI) The
change in mSBI showed statistical significance
between baseline and 1 week, baseline and 2
weeks in all three groups (Table 1). The amount
of reduced score during 0-1 week period was
0.66 in Clinplant® group, 0.54 in chlorhexidine
group, and 0.66 in saline group. However, during

1-2weeks, Clinplant® group and Chlorhexidine
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group showed 0.16 and 0.31 reduction
respectively, and saline group showed 0.16
increase. The improvement in bleeding tendency
was decreased during 1-2 week period.
Comparing the change of clinical score during
baseline to 2 weeks, Clinplant® group (0.82,
65%) and chlorhexidine group (0.85, 51%)
showed more improvement than saline group
(0.5, 38%) (Fig. 1). The change of mSBI from 2
weeks to baseline in Clinplant® and chlorhexi
dine group was significant different from saline
group.

The change in modified plaque index (mPI)

Table 1. mSBl index at baseline, 1, and 2 weeks. “p { 0.05
each groups.

Clinplant® group showed significant reduction in
mPI from baseline (1.08 £0.33) to 1 week (0.69
+£0.57, p<0.05) and baseline to 2 weeks (0.62 +
0.40, p<0.01) (Table 2). Chlorhexidine group
also showed significant reduction in mPI from
baseline (1.00+0.34) to 1 week (0.65+0.41,
p<0.05) and baseline to 2 weeks (0.50 £0.44,
p<0.01). On the other hand, saline group showed
0.59 reduction at 1week (0.58 £0.53) compared
with baseline (1.17 £0.62) and 0.17 increase at 2
weeks (0.75£0.48) compared with 1 week with

no statistical significance. The change of mPI

from 2 weeks to baseline in Clinplant® and

vs. at baseline for each groups and **p € 0.01 vs. at baseline for

_ Change
baseline 1week 2weeks 0-1weeks 1-2weeks 0-2weeks

Clinplant® 1.62+0.49 0.96+0.69 0.80+0.54 -0.66™ -0.16 -0.82"
Chlorhexidine 1.31+050 0774054 0.46+0.66 -0.54" -0.31 -0.85"
Saline 1.33+0.37 0674037 0.83+£0.37 -0.66" +0.16 0.5
: reduction
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Fig. 1. The change of mSBI index between 2 week and

baseline. The data are expressed as the mean + SD from in

each group. Clinplant® ( m ), Chlorhexidine (o), saline treated group (). 'p ¢ 005 vs. at saline group.
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chlorhexidine group was not significant different
from saline group (Fig. 2).

The change in probing depth Clinplant® group
showed significant reduction in probing depth
between baseline (4.13 £0.89) to 2 weeks (3.56
+0.88, p<0.05) (Table 3). Chlorhexidine group
also showed significant reduction in mPI during
baseline (3.44+1.11) to 1 week (3.12+1.23,
p<0.05), and baseline to 2 weeks (2.96 £ 1.05,
p<0.05). On the other hand, saline group showed
0.54 mm reduction at 2 week (2.92+ 1.17)
compared with baseline (3.46 £ 1.28) with no

statistical significance.
The change of PD from 2 weeks to baseline in
Clinplant® and chlorhexidine group was not

significant different from saline group (Fig. 3)

Removal of smear layer on enamel
slices

Fig. 4 shows the surface of enamel slice treated
with Clinplant®, chlorhexidine, and saline. The
surfaces of samples treated with Clinplant® for 2

min showed removal of the smear layer and

Table 2. mPl index at baseline, 1, and 2 weeks. “p { 0.05 vs. at baseline for each groups and **p € 0.01 vs. at baseline for

each groups.

Change
baseline 1week 2weeks 0-1weeks 1-2weeks 0-2weeks
CIianant® 1.08+0.33 0.69+0.57 0.62+0.40 -0.39* -0.07 -0.46™
Chlorhexidine 1.00+0.34 0.65+0.41 0.50+0.44 -0.35" -0.15 -0.50™
Saline 1.17£062 0.58+0.53 0.75+0.48 -0.59 +0.17 -0.42
- . reduction
| 7
& |
= | o -0d
B[ =
] o 04
g %
o =
3 o E o
(0] w
= 2
e =

Fig 2. The change of mPl index between 2 week and baseline. The

Fig. 3. The change of PD between 2 week and baseline. The data are
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data are expressed as the mean = SD from in each group.

Clinplant” (), Chlorhexidine (o), saline treated group (%).
{ 0.05 vs. at saline group.

P

expressed as the mean £ SD from in each group. Clinplant"'
(m), Chlorhexidine ( o), saline treated group (Z). 'p ¢ 0.05 vs.

at saline group.
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displayed widened enamel pore (Fig. 4A). The
surface of tooth was free of debris and the
dentinal tubule entrances were visible.
Chlorhexidine and saline treated specimens
showed residual calculus and amorphous debris
on the surface (Fig. 4B and C). It was revealed a
thick and mineralized smear layer and enamel

pores were not observed.

V. DISCUSSION

The effect of chelating and deproteinizing

agent containing dental conditioning gel on the

treatment of peri-implant mucositis was
investigated in this study. The results of the
current study indicate that Clinplant® treated
group and chlorhexidine treated group were
effective in reducing peri-implant mucositis
during 2 week experimental period. Chlorh
exidine is used to prevent the formation of dental
plaque and the reduction of gingivitis®.
Chlorhexidine can interact with anionic
glycoproteins and phosphoproteins of teeth by
binding to anionic groups (sulfate, phosphate and
carboxyl groups). These properties enable
chlorhexidine to bind to the bacterial wall and

affect its adherence to teeth, thus initiating

Table 3. Probing depth index at baseline, 1, and 2 weeks (mm). ‘p < 0.05 vs. at baseline for each groups and “p < 0.01 vs.

at baseline for each groups.

) Change
baseline 1week 2weeks 0-1weeks 1-2weeks 0-2weeks
Clinplant® 413+0.89 373+1.02 356+0.88 -0.40 -0.17 -0.57"
Chlorhexidine 344+1.11 312+1.23 296+1.05 0.2 -0.16 -0.48"
Saline 346+1.28 304+1.42 292+1.117 -0.42 -0.12 -0.54
- ¢ reduction
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Fig. 4. Surface morphology of human enamel slices after treatment with (A) Clinplant®, (B) chlorhexidine, and (C) saline.
The enamel pores (—) were observed on the surface of treated with Clinplant®. Amorphous smear layer and
debris (A) were observed on the surface of treated with chlorhexidine and saline,
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bacterial destruction'”. Several animal and
human experiments have been reported that
mechanical debridement supplemented with
chlorhexidine resulted in the suppression of the
pathogenic bacteria often associated with peri-
implant inflammation”. Brecx et al. reported that
fewer bacterial count in the chlorhexidine rinse
specimens as compared to the water specimens
after 24 hours when plastic film applied to buccal
surface of maxillary first premolar®.

Our results agreement with previous studies,
showed reduced mSBI, mPI, and PD in
chlorhexidine group. Clinplant® group also
showed decreased mSBI, mPI, and PD after 2
weeks treatment and had significant differences
with baseline. In present study, the bleeding
tendency of the marginal peri-implant tissues
was evaluated using a mSBI®. Similar decrease
of mSBI between chlorhexidine group (-0.82,
65%) and Clinplant® group (-0.85, 51%), while
saline group appeared less decrease of mSBI
during baseline to 2 weeks (-0.5, 38%), rather
increase during 1-2weeks. Bleeding on probing
(BOP) is a useful clinical parameter for
predicting peri-implant and periodontal
attachment loss'"'». During baseline to 2 weeks,
mPI significantly decrease in both chlorhexidine
group (0.50) and Clinplant® group (0.46).
Although saline group showed decrease of mPI
(0.42), it has no statistical significance from
baseline. Decrease of PI indicates reduce of
bacterial adhesion, thus Clinpalnt® and chlorhexi
dine have the effect of antimicrobial activity.

Clinplant® has been demonstrated demineraliz

ation of smear layer and antimicrobial activity

for aerobic and anaerobic bacterial. In addition, it
can remove the E.coli-derived lipopolysac
charide”. Yoshida et al. reported anti-bacterial
effect of EDTA in clinical study'. When 15%
EDTA solution with ultrasonic scaler was used,
more anti-bacterial effect was obtained than
saline solution with ultrasonic scaler. Bacterial
lipopolysaccharides (LPS) are chelated with
Mg2+, subsequently dissociated form bacteria
when treated with EDTA. DePamphilis et al.
reported that LPS membrane is partially
dissociated by treatment with EDTA and fully
dissociated upon further treatment with Triton X-
100'. 0.1~0.5% Triton X-100 has been used as a
permeabilizing agent in eukaryotic cell and
preparations with concentrations higher than 1%
Triton X-100 has the ability to permeabilize the
bacterial cell wall"®. Schnaitman et al. reported
that Triton X-100 removed about 50% of LPS
from E.coli without affecting the normal
morphology of the cell wall"”. LPS is known as
one of inflammatory inducing factor. Therefore,
it can be expected that applying Clinplant® can
relief peri-implant mucositis by eliminate of
LPS. Although chlorhexidine is proved to be an
effective medicine for peri-implantitis, it has
numerous drawbacks for patients like tooth
staining, calculus accumulation, and bitter taste
sensation® '*'”. Hence, it is important to find
another medicine that is effective as
chlorhexidine with less side effects. EDTA
containing Clinplant® has not the side effect like
that of chlorhexidine and can exert its activity at
neutral pH without soft tissue damage.

Treatment of enamel with Clinplant® resulted
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in disappearance of amorphous smear layer. In
contrast, treatment of chlorhexidine and saline
was not effective for the removal of smear layer.
The smear layer has been described as a layer
composed of very small particles of mineralized
collagen matrix and it may serve as a physical
barrier for a connective tissue attachment to the
root surface'®'”. It has been shown that EDTA
treatment of root dentin by the burnishing action
results in removal of the smear layer®. In the
current study, enamel surfaces treated with
EDTA containing dental conditioning gel was
effective for the removal of smear layer. The

Clinplant® treatment might be helpful to reattach

CONFLICT OF INTEREST

of connective tissue.

In conclusion, Clinplant® showed significant
beneficial clinical effects for the treatment of
peri-implant mucositis within the scope of
present study. Clinplant® showed similar therap
eutic effect as chlorhexidine for 2 weeks short
period observation. The limitation of present
study is that it included only a small number of
subjects and showed variation of baseline score
among groups. Randomized controlled clinical
studies with larger subjects and longer period of
follow up are required to demonstrate the long
term therapy as an alternative to chlorhexidine

treatment.
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Two-short implant supported single molar
restoration in atrophic posterior maxilla : a clinical study

Ye-dental clinic, Chuncheon”,
Department of Prosthodontics and Research Institute of Oral Science, College of Dentistry,
Gangneung-Wonju National Universit?
Ho-Yong Song Ph.D"?, Yoon-Hyuk Heo Ph.D?, Chan-Jin Park Ph.D?, Lee-Ra Cho Ph.D?

Purpose: The aim of this retrospective study was to compare marginal bone loss and survival rates of double short
implants(multiple implant) which had been installed and restored in severely atrophic maxillary molar site without a grafting
procedure.

Material and Method: The subjects were patients (90 patients, 180 implants) who had been installed double short implants in
severely atrophic maxillary single molar site without bone augmentation procedure from 2006 to 2014 in dental clinic in
Chuncheon city. Following data were collected from dental records and radiographic panoramic views: patient’s age, gender,
smoking status, implant site, timing of implant installation, residual ridge height. The correlation between those factors and
survival rate and marginal bone loss were analyzed. Statistical analysis was performed using Chi-square test, Student’s t- test and
ANOVA.

Result: Eleven implants in 6 patients failed and the cumulative survival rate was 93.9%. No significant differences were found
in relation to the following factors: patient’s age, gender, implant site, timing of implant installation (P> .05). There were
significant differences in smoking status and residual ridge height(P< .05). The average follow-up time was 45 + 14.7 months.
The mean marginal bone loss of survived 169 implants was 0.08 + 0.59 mm.

Conclusion: Despite the short term outcomes, the survival rate of double short implants was comparable to normal length
implants. This study demonstrated that placement of double short implants without the use of bone grafting procedure for severely
atrophic posterior maxilla is a simple and predictable treatment procedure.

Key words : Posterior maxilla, Multiple implant, Survival rate, Marginal bone loss, Residual ridge height
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Table 1. Distribution of maxillary implants according to gender and age(number (percentage))

1st molar 2nd molar Total
Gender Male 34 (61.8) 21 (38.2) 55(100.0)
Female 15 (429) 20 (57.1) 35(1000)
Age below 40 6 (85.7) 1(14.3) 7(100.0)
40-49 15 (60.0) 10 (40.0) 25(1000)
50-59 16 (45.7) 20 (543) 35(1000)
60-69 7(46.7) 8 (53.3) 15(1000)
over 70 5 (62.5) 3(31.5) 8(100.0)
Total 49 (54.4) 41(45.6) 90(1000)

(a) mesio-distal type (b) bucco-lingual type (c) oblique type

Fig. 1. Interdental positions of double implants. (&) mesio-distal type, (b) bucco-lingual type, (c)
oblique type.
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(a) (b) (c) ~

Fig 2. llustration of the implant. (a) GS/TS type implant ¢3.5x8.5 mm, (b) GS/TS type gt
implant o 4.0X7 mm, (c) SStype implant ¢4.0X7 mm. o
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(SPSS Inc., Chicago, USA)9 Chi-AlFHAL =
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Table 2. Survival rate according to age (N=180)
Age No. of implants No. of failed implants Survival rate(%) P
below 40 14 0 100
40-49 50 6 83.0
50-59 70 3 9.7 0.249
60-69 K} 2 93.3
over 70 16 0 100.0
Total 180 1 9.9
The data were analysed by Chi-square test.
Table 3. Survival rate according to gender (N=180)
No. of implants No. of failed implants Survival rate(%) P
Male 10 9 9.8
Female 70 2 97.1 0.146
Total 180 11 9.9
The data were analyzed by Chi-square test.
Table 4. Survival rate of according to smoking status (N=180)
No. of implants No. of failed implants Swvival rate( %) P
Smoker 40 6 85.0
Non-Smoker 140 5 %.4 0.008
Total 180 11 9.9
The data were analyzed by Chi-square test.
Table 5. Survival rate according to implant site (N=180)
No. of implants No. of failed implants Survival rate( %) P
Mx. 1st molar 8B 9 9.8
Mx. 2nd molar 82 2 97.6 0.06
Total 180 11 93.9

The data were analyzed by Chi-square test.
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Table 6. Survival rate according to timing of implant installation (N=180)
No. of implants No. of failed implants Swvival rate( %) P
Immediate | 54 5 9.7
Delayed | 126 6 9.2 0.248
Total 180 11 9.9
The data were analyzed by Chi-square test.
Table 7. Survival rate according to residual ridge height (N=180)
No. of implants No. of failed implants Survival rate( %) P
{4dmm 107 10 9.7
Yamm 3 1 9.6 0.028
Total 180 11 93.9

The data were analyzed by Chi-square test.
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Table 8. Bone level change of survived implants (N=169)
Bone Resorption Height Mean+SD P
Gender
Male -0.06 £0.60 0.387
Female -0.18£0.56
Age
below 40 -0.26 £0.45
40-49 -0.17+£0.68
50-59 -0.04£0.62 0.635
60-69 -0.22 £0.50
over 70 +0.07£0.28
Smoking status
Smoker -0.25+0.48
0.276
Non-Smoker -0.08 £0.60
Implant site
Max. 1st molar -0.00 £0.65
0.054
Max. 2nd molar -0.24 £0.47
Installation time
Immediate | +0.20 £0.52
0.001"
Delayed | -0.24 £0.55
Amount of residud bone
4mm -0.14£057
0.515
Yimm -0.06 £0.59
Values are Meanzx SD.
The data were analyzed by t-test and one-way ANOVA.
P (.05
7Fsfal JETHE AA| AEE-L 93.9%= Renouard 5
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TEE FAE AT E5 SAS wiAIRE 2 Ao A
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Effect of morphology and diameter of implant fixture-abutment connection on
mechanical failure of implants

"Graduate student, ?Associate professor, *Assistant professor, “Professor
Department of Prosthodontics, College of Dentistry Pusan National University, Korea,
9Department of Prosthodontics, In-Je University Haeundae Paik Hospital, Korea
Bo-Hyeok Yun”, Hyon-Mo Shin”, Mi-Jung Yun?, DDS,MSD,PhD,

Jung-Bo Huh?, DDS MSD,PhD, Chang-Mo Jeong®, DDS,MSD,PhD, Eun-Sook Kang”

Purpose: This study was conducted to evaluate the effect of the fixture abutment connection type and diameter on the screw
joint stability in external butt joint for 2nd surgery and internal cone connected type implant system for 1st and 2nd surgery using
ultimate fracture strength. Materials and Methods: USII system, SSII system and GSII system of Osstem Implant were used. Each
system used the fixture with two different diameters and cement-retained abutments, and tungsten carbide / carbon coated
abutment screws were used. Disc shaped stainless steel metal tube was attached using resin-based temporary cement. The
experimental group was divided into seven subgroups, including the platform switching shaped specimen that uses a regular
abutment in the fixture with a wide diameter in USII system. A static load was increased to the metal tube at Smm deviated point
from the implant central axis until it reached the compression bending strength at a rate of 1mm/min. Then the deformations and
patterns of fracture in threaded connection were compared. Results and Conclusion: 1. In the comparison between the Regular
diameter, compression bending strength of SSII system was higher than USII system and GSII system. There was no significant
difference between USII system and GSII system. 2. In the comparison between wide diameter, compression bending strength was
increased in the order of GSII system, USII system, and SSII system. 3. In comparison between the implant diameter, compression
bending strength of the wide diameter was greater than the regular diameter in any system(P<0.05). 4. There was no significant
difference between the platform switching (III group) and the regular diameter (I group) in USII system. 5. In USII system,
fracture of abutment screw and deformation of both fixture and abutment were observed in I, IT and III subgroups. 6. Failure
pattern of SSII system, which was the fracture of abutment screw and deformation of the abutment and fixture, was observed in
both IV and V subgroups. Fracture of some fixtures was observed in subgroup V. 7. Failure pattern of GSII system, which was the
fracture of the abutment screw and deformation of the fixture and the abutment, was observed in both VI and VII subgroups. Apart
from other subgroups, subgroup VII demonstrated no bending neither the fracture at the top of the fixture. The compressive
deformation of internal slope in the fixture was the only thing observed in subgroup VIIL.

Key words : connection, mechanical failure
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Fig. 1. Sectional views of implant fixture, abutment and abutment screw assemblies.
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Table I. Features of experimental implant fixtures
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7b 2k A Fefoll BHA| ARE 7R Adeto] v
HE 2t 2E Rl 28 FE53e gil &
A|(Premier Implant Cement, Premier Dental
Product Co., PA, USA)Z g2lstthFig. 3).

oF F4T| YHIFL YBUE FYF0R
B 5 mm ot 24 B 1 mme] S o
R =2 v 7 2P, ol F Ut o
289 Mg 9 9 P vmelsic,

—111

HN'

(2) FAAXIRA0Y 2HE

UEEIGE S F FAEAERH (ISM-

6480LV, JEOL, Japan)& ©]&sto] 11744 ¥
2 o 2 tjFUAF oA H o] HS 10813 10008

S5 st

Group Implant system Implant diameter (mm) Interface Platform

| USIl regular 4.0 External hex butt joint @27 mm hexagon
[ USIl wide 5.0 External hex butt joint $3.4 mm hexagon
1l USIl T-wide™ 5.0 External hex butt joint @2.7 mm hexagon
\% SSII regular 4.1 8° Morse taper $2.9 mm octagon
V SSII wide 48 8° Morse taper $2.9 mm octagon
VI GSII standard 40 11° Morse taper $2.5 mm hexagon
Vil GSll standard 5.0 11° Morse taper 2.5 mm hexagon

* platform switching

Table Il. Features of experimental implant abutments and abutment screws

Abutment Abutment Screw
Group Type (Composition) Diameter Collar Height Abutment Height Composition(Coating) Diameter
| Cemented (Ti Grade IIl) 5.0 mm 2.0 mm 55 mm Ti-6AI-4va(WC/CTa) 2.0 mm
I Cemented (Ti Grade IIl) 6.0 mm 2.0 mm 55 mm Ti-6AI-4Va(WC/CTa) 2.5 mm
1 Cemented (Ti Grade III) 5.0 mm 2.0 mm 5.5 mm Ti-6A-4Va(WC/CTa) 2.0 mm
\Y ComOcta (Ti-6AI-4Va) 48 mm 2.0 mm 55 mm Ti-6Al-4vVa(WC/CTa) 2.0 mm
Vv ComOcta (Ti-6Al-4Va) 6.0 mm 2.0 mm 5.5 mm Ti-6AI-4vVa(WC/CTa) 2.0 mm
VI Transfer (Ti-6AI-4Va) 5.0 mm 2.0 mm 55 mm Ti-6Al-4vVa(WC/CTa) 2.0 mm
VIl Transfer (Ti-6AI-4Va) 6.0 mm 2.0 mm 5.5 mm Ti-6A-4Va(WC/CTa) 2.0 mm

2o <hlx-kET SkER

T
o

|0

2R Sl¥Io ol kxlklc |

CHEHR| Zto| AFRIIR| KI5 M|9Z 2015 | 647



ORIGINAL ARTICLE

Fig. 2. Static Loading System.
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3l SPSS(Release 12.0 SPSS Inc., USA)E AH-
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i1, Scheffe’ s test& o838l AR AASF Tt

|

§.0mm

Fig. 3. Schematic diagram of testing condition.
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Fig. 4. Bar graph showing mean compressive bending strength values.
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UENE 27 7t vluoA = e AlAFE oA

FoA7F 99

regular diameter?] H]3l wide diameter?] =
WA= A Ve th(P<0.05). 12]ar USII Al
"o A platform switching(IIIsH) ¥} regular
diameter(Ish) 7kl F227F IS THP>0.05).
7} AENE AARIoA S50 Al A4
< Table IV} 231, 54 & AlH ARS Fig. 59
e QAEE 28jal A efgupabe] ubd 9 2o ¥
FHE19] T APE Fig, 601 YR STt

Table lll. Mean values

USII Al BloA= 1, 11, [l 5 A FuAake]
ik gl l o Aefg=e] HE o= YET SSII
AAH O] Algl) QFAFS- TV Vit B Z|TjSeLbaLe] 3t
At Ao 3 A o] HEo] ARl oH, Vi
ol A= A Q] apdE PR A QI GSIT AlA
Blo] Mg ofAko VI VIt BE A thEabe] 544
T A B A fg=o) HEg o7 yegEd, VIIT
olM= tE AdTET g 1A AT w9l

gt 2 ik
PZFVAE 24 F Ao B

i shame] Am
Fig. 7o, & AHLS Fig, 8] ergict

+ SDs of compressive bending strength (N)

Group Implant system Implant diameter (mm) Compressive bending strength
| USII regular 40 713.8125.3
I USI wide 5.0 1,114.6184.9°
I USIl T-wide 5.0 692.0+£20.3°
\Y SSII regular 4.1 875.2%16.1°
v SSII wide 48 1,345.2+19.3"
VI GSIl standard 4.0 768.8+25.6°
Vil GSll standard 5.0 952.5+22.3°
Different lowercase superscript letters are significantly different(P<0.05).
Table IV. Failure modes for compressive bending strength
Group Implant system Failure mode
I USII regular Screw fracture, abutment & fixture deformation
Il USII wide Screw fracture, abutment & fixture deformation
If USII T-wide Screw fracture, abutment & fixture deformation
v SSIl regular Screw fracture, abutment & fixture deformation
Vv SSII wide Screw fracture, abutment & fixture deformation, fixture fracture
Vi GSII standard Screw fracture, abutment & fixture deformation
Vil GSII standard Screw fracture, abutment & fixture deformation
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Fig. 5. Appearances of tested implant-abutment screw joint . A, USII regular (Group 1). B, USII wide
(Group 1I). C, USIl T-wide (Group IIl). D, SSII regular (Group IV). E, SSII wide (Group V). F,
GSlI standard (Group VI). G, GSII standard (Group VII).
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Fig. 6. View through microscope demonstrates deformation of abutments and fracture of abutment screws after static
loading. A, USII regular (Group 1). B, USIl wide (Group II). C, USII T-wide (Group Iil). D, SSIl regular (Group IV). E,
SSI wide (Group V). F, GSII standard (Group VI). G, GSII standard (Group VII).
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Fig. 7. SEM photographs of deformed fixtures and fractured abutment screws. Original magnification 10. A, USII regular
(Group ). B, USIl wide (Group II). C, USIl T-wide (Group IIl). D, SSII regular (Group IV). E, SSI wide (Group V).
F, GSIl standard (Group VI). G, GSII standard (Group VII).
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Fig. 8. SEM photographs of deformed fixtures. Original magnification 1000. A, USII regular (Group I). B, USIl wide (Group
). C, USIl T-wide (Group IIl). D, SSII regular (Group IV). E, SSIl wide (Group V). F, GSII standard (Group VI). G,
GSlI standard (Group VII).
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September

mTitle : BIDM 2014

« Event Dates : 9/8/2015 thru 9/10/2015
« City : Beirut

« Country : Lebanon

« Exhibits : Y

« Contact : To be determined

mTitle : The Virginia Meeting

« Sponsor : Virginia Dental Association
« Event Dates : 9/16/2015 thru 9/20/2015
« Location : The Norfolk Marriott Waterside
« City : Norfolk

« State : VA

* Country : USA

« Exhibits : Y

* Booths/Tables : 98

« Contact : Mr. Carter Lyons

* Website : www.vadental.org

» Email : lyons@vadental.org

mTitle : Ohio Dental Association Annual Session

« Session Description : Annual Session

« Sponsor : Ohio Dental Association

* Event Dates : 9/17/2015 thru 9/20/2015

* Location : Greater Columbus Convention
Center

« City : Columbus

« State : OH

« Country : USA

« Exhibits : Y

* Booths/Tables : 200
« Contact : Ms. Suzanne Payne
» Website : www.oda.org

* Email : suzy@oda.org

mTitle : Vermont Annual Dental Team Meeting

« Sponsor : Vermont State Dental Society

« Event Dates : 9/17/2015 thru 9/18/2015

* Location : Sheraton Burlington Conference
Center

« City : Burlington

o State : VT

* Country : USA

« Exhibits : Y

* Booths/Tables : 60

« Contact : Ms. Diane Dumas

* Website : www.vsds.org

» Email : info@vsds.org

mTitle : 1st Taiwan International Dentistry Forum
« Event Dates : 9/18/2015 thru 9/20/2015

« City : Taipei

« Country : Taiwan

« Exhibits : Y

« Contact : To be determined

» Website : www.cda.org.tw

* Email : green@cda.org.tw

m Title : ADX15 Melbourne Dental Exhibition &
Conference
« Event Dates : 9/18/2015 thru 9/20/2015

« City : Melbourne

* Country : Australia

« Exhibits : N

« Contact : To be determined
» Website : www.adx.org.au

« Email : adx.melbourne@adia.org.au

mTitle : FDI Annual World Dental Congress
« Event Dates : 9/22/2015 thru 9/25/2015

« City : Bangkok

« Country : Thailand

« Exhibits : Y

« Contact : To be determined

mTitle : AAOMS 97th Annual Meeting

« Session Description : Annual Meeting

« Sponsor : American Association of Oral and
Maxillofacial Surgeons

« Event Dates : 9/28/2015 thru 10/3/2015

* Location : Washington Convention Center

« City : Washington

« State : DE

« Country : USA

« Exhibits : Y

« Booths/Tables : 420

« Contact : Dr. Robert C. Rinaldi

» Website : www.aaoms.org

 Email : inquiries@aaoms.org

mTitle : ESCD 11th Annuel Meeting

« Event Dates : 10/11/2015 thru 10/13/2015
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* City : Rome

+ Country : Italy

+ Exhibits : Y

+ Contact : To be determined

mTitle : In Session

* Sponsor : Wisconsin Dental Association
» Event Dates : 10/15/2015 thru 10/17/2015
* Location : Monona Terrace

+ City : Madison

* State : WI

+ Country : USA

+ Exhibits : Y

* Booths/Tables : 120

» Contact : Ms. Lani Becker

» Website : www.wda.org

* Email : Ibecker@wda.org

mTitle : 24th Jordanian International Dental
Conference

+ Event Dates : 10/21/2015 thru 10/24/2015

+ City : Amman

+ Country : Jordan

* Exhibits : Y

« Contact : To be determined

November

mTitle : ADA 2015 America’s Dental Meeting
+ Event Dates : 11/5/2015 thru 11/8/2015

+ City : Washington D.C.

+ Country : US.A.

« Exhibits : Y

+ Contact : www.ada.org/meeting

mTitle : ADF 2015 Congress - Digital R-
Evolution, Paris, 24-28 November 2015

« Event Dates : 11/24/2015 thru 11/28/2015

* Location : Paris

» City : Paris

+ Country : France

* Exhibits : Y

* Website : http://www.adf.asso.fr/en/meeting

December

m Title : MD-Classroom - Oral Radiography
Techniques

* Event Dates : 12/1/2015 thru 12/31/2015

+ City : Chicago

+ Country : USA

+ Contact : 312.440.2500

m Title : MD-Classroom - Expanded Functions
General and Ortho

« Event Dates : 12/1/2015 thru 12/31/2015

+ City : Chicago

+ Country : USA

« Contact : 312.440.2500

m Title : MD-Classroom - Expanded Functions
General

+ Event Dates : 12/1/2015 thru 12/31/2015

+ City : Chicago

+ Country : USA

+ Contact : 312.440.2500

m Title : MD-Classroom - Expanded Functions
Ortho

* Event Dates : 12/1/2015 thru 12/31/2015

+ City : Chicago

+ Country : USA

« Contact : 312.440.2500

mTitle : MO-GSLDS-Dec-Seminar
* Event Dates : 12/4/2015

+ City : Chicago

+ Country : USA

« Contact : 312.440.2500

m Title : MD- Classroom - Phamacologic
Prescribing

* Event Dates : 12/4/2015

+ City : Chicago

+ Country : USA

« Contact : 312.440.2500

mTitle : DC - DCDS 2015 December Monthly
Meeting

+ Event Dates : 12/8/2015

+ City : Chicago

+ Country : USA

* Contact : 312.440.2500

m Title : MD-Classroom - Infection Control
» Event Dates : 12/11/2015

+ City : Chicago
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* Country : USA

« Contact : 312.440.2500

mTitle : MD-Classroom - P.A.N.D.A
« Event Dates : 12/11/2015

« City : Chicago

* Country : USA

« Contact : 312.440.2500

mTitle : MD - Classroom - CPR
« Event Dates : 12/11/2015

« City : Chicago

* Country : USA

« Contact : 312.440.2500

mTitle : MD-Classroom -8 Hour Radiation Safety
Update

« Event Dates : 12/16/2015

« City : Chicago

* Country : USA

« Contact : 312.440.2500
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