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ABSTRACT OSSOSO SO OO OO OO PO OO PO OO T PO

Bacterial infections after implant surgery and alveolar bone graft

Department of Oral and Maxillofacial Surgery, Kyungpook National University School of Dentistry
Jun-Young Paeng, D.D.S., Ph.D.

Bacterial infection after implant installation or bone graft is a serious complication. Bone grafts represent a temporary foreign
body lacking vascularisation and are therefore of increased susceptibility to infection, which may be introduced either
intraoperatively or postoperatively. Bone graft-associated infections are due to biofilm formation on the surface of the bone graft
and often require removal of the infected bone graft with substantial graft failure. In this review, the implant and graft related
infection, the role of biofilm and the management will be discussed.

Key words : Biofilm, Bacterial infection, Dental Implant, Bone graft material, Sinus graft
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Fig. 1. The chronic symptomatic sinusitis occurred in the left maxillary sinus after sinus graft through transalveolar approach(a). b)
the radiopacity and floating bone material were found in the left sinus on the CT. c¢) the infected graft material and granulation
tissue were removed through the lateral window. d) The left maxillary sinus became clear in 1 month after foreign body removal
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Biomechanical Complications : Fracture and Screw loosening

TaeWon Dental Clinic
Tae in Kim, D.D.S.,,D.M.D.,M.S.D., Ph.D.

Although the long-term success of osseointegrated endosseous implants for the support of fixed dental prostheses has been
reported, the increasingly widespread use of implant-supported prostheses has led to problems associated with their structural
integrity. The most common biomechanical complications observed in dental implant treatment are fracture and screw loosening.
The nature of loosening or fracture of dental implant components is complex, since it involves fatigue, fitness, and varied chewing
patterns and loads. To assess the service life of the components of the prosthetic system, a knowledge of the loads transmitted
through the system is necessary. Design of the final restoration and occlusion in relation to the geometry of a prosthetic restoration
has a great influence on the mechanical loading of the implant. It is proposed that control of force in oral cavity may play a larger
role in failures than previously believed. Based on theoretic consideration and clinical experiences with dental implant, this article
gives simple guidelines for controlling these loads.

Key words : biomechanical complication, fracture, screw loosening, force control
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o}, wepa] AESHES} R AT 7HiAl= S
A5 24dstr] A= A 2 LS9
cantilever actiong &|A3fstal 3k weteo] 7f
AR e Wk A sk= Zlo] Wi Sasith
1% 69 2HAk= 76419 g9 HARAL= A A9
ARESHE 7HEA BAE(E) o diet HEert mfe
Stopa] oA sfjA=A] A HAER Ak 9l

cantilever design©Z AIFA| 7AW BAH4E
= SP71= A5t shARE slef M| Fef 5= 6
N UEHE AHE Agstal HAESE AAs: 1}
oA o] #A}2] dental arch FE|7} broad gt
U-shape?] Fe|S EIsHA] =L 249 o &
HEQ} 2o AEHEY] A A7} vl Brh=
Aol Avkeh FAFCRZ tFE St ek ole}
2|eke] BA| 55 arefsto] A 1A 7RA R B
HES AAst = AY3| 71 cantilever
bridge®] Fej7} =Gl 2hke] @417} 1y 7
sto] HAA fAQle] EAEE st g4

¢

[

Al =718 7Has] Yokal ek FE skt A E cantilever bridgeg Al2}sto] A2lsIATHIH 6,
= YEHEE Aol Ui B2 544 Za4o] 7,8, 9). A= 1A HAE| vie- whEsielou
oA et &Fel hard & soft tissue graft7b  REE A2 3dnte] $59 25 JESTHE Fejof
Zasgt A AR B 1] o] &2 Zoldls A HAES] abdo] WA¥ske] Wlsklrh(Ld 10,
= AFstL e Aol A FEH 1), 4% HAES w5 AAN WL 7] 5Ak} 42
mental foramen HAWOE AZSHES Algstn sto] 3o HFE= T YEHE FHol= &

J21 6, 7, 8 9. O E2 HEHS| Dental arche| A M UEEEQ x[28k AZEEO| 727} i O} 0fP FXASH HEfQ
distal cantilever bridge7} M| ZHE| AL}
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St F4:0] oS Hojs}al cantilever ZolE o7 &
Al 31o] cantilever bridges thA] AR5l A&kt
=t oh8s] 15do] At @A7EA] F o) glel A
{3131 it} E Zd|= cantilever TARlo] 24E 3
U2 Sl Yol EekaL o] Bkl A, 1Y
N BT ek 2] et o w2
HAE0 wd o S A=

2 BAHE ok gl Felel

Sal 2P| E A

& LA H[7A.

T E DHYARE A ASHE G2 91 ol ot
(39 12, 13). 4F AAlA “screw remover
kit'E 7o st Q= AL Y YESHES
= AoJAEo] HAA] Al AL UARS] 2

= ASE Ag7teEd
“screw remover kit” 7} FH| =0} QIA] o2 AEo]

a2l 10, 11. EME A 30t #43

FeloM 2220l mEo| LMoLt

0% 12,13 THUADF TS| SRS £242 fue o
L 87} 2E22 20 51 Wsh Eicl

U= MEE MEEHEIT abutmentt fixture2t F2|=[0 MEHH ES2|A
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A ZdE YARE wfol S Cavitronolt  16). o]2fsh W ES A 43| & skAY
1O ]

dental explorers ©-85l W 7ol AAZF 7wk ARto] @3 Z7j7|= sl 1o o] 8
Al _Q_

SOttt FERl UakzZbo] AsHAl WFEANE o FEERZ ETE {HY AT FAI71A] e
AopgtE 7L o & 7RssHh Cavitron tipQ® & WAE 2831 weEejof gt 7Hs A3 YA
oF7ke] H28 FWHA| dental explorers2 Y72 AEHE fixture WHEY YAMEE high speed

& 7175 ARgSte] FejRl AFUARE Ao R 3 diamond 2= P3| AASHHA S E UpARE

@A];]ug_ olejg A AA7} =7)% shHaY 14, 712 Zohy WZ|al casting postt AR EEES
). TEE ARz o] AEE fixture WHUAL A&7 = shu ket B oy ekl 2

5}‘% off Zlo] fA|sto] Fe whHo] 2 Holz] o= (2" 17).

o= low speed angle® 22 round bur?]

o RS A9 SHE FEHA thad $ HH3] 3-3. miHE USTUEL| KA

AgifgFo g IAAIZIHA Fejl vAbe ahdHe

intermittentstd] AEA7|H YESHE fixture Y A fixtures AASH= AU e 244
HE| LA ES HostaA B2l YA F 254 Ojﬂ & wAloln 53] FUT Feloll MEE fixtures
Aslol Geker Ho] AL ASHNE BHCIE 24 A ABY Aok PR £ A

T2 14, 15 TEE DHLIAR) Jﬂr o
Al7|H mEE =22 MAS

o] FZLHoM S0t02 &0l 7155t AR = EIIER 7|72 0|20l0] MAs| HHstoz 3|H
St fixture LIS2EE HMHE £ UCH

|

P
v
¥

v
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A3PHA A fixture?] 27|14 42+ =S
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HOog ol fo] glong IEHE ubd SRt v, 4=

A7 WHsk= 4-9-ol+= high speed bur & ©]
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ABSTRACT OSSOSO SO OO OO OO PO OO PO OO T PO

Treatment considerations in peri-implantitis

Department of Periodontics, College of Medicine, The Catholic University of Korea
Bo-Bae Kim, D.D.S.,M.S.D., Young kyung Ko, D.D.S., M.S.D., Ph.D., Jun-Beom Park, D.D.S.,M.S.D., Ph.D.

Peri-implantitis is defined as an inflammatory process affecting the tissues around an osseointegrated implant, resulting in the
loss of the supporting bone. Microbial adherence and colonization appear to play a major role in the pathogenesis of peri-
implantitis. The decision regarding treatment strategies is based on the diagnosis. The severity of the peri-implant lesion and the
treatment strategies must include mechanical cleaning (infection control) procedures. Mechanical instrumentation is widely used
for the debridement of dental implants, but this may alter the titanium’s surface properties. Therefore, selection of the type of

instrumentation should be made depending on the type of surface to be debrided. Also, patients with dental implants must always
be enrolled in a supportive therapy program.

Key words : Peri-implantitis, Periodontal debridement, Surface properties, Titanium
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% (Porphyromonas gingivalis, Prevotella
intermedia, Aggregatibacter actinomycetem
comitans, Treponema denti cola)™} AP
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He A AIFCEN, & o 2% 24U
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% SP7F Lang $7 &8l A|AE cumulative
interceptive supportive therapy(CIST)o|t},
ol= dHe| AmI o & o e It o] 824l
QFE|AL 4THA|S] TS Zbsfof gt 72t HAE &
oFshH ek 2

(1) Mechanical debridement; CIST protocol A
A", 2|4 EAY
g &8
sk gl
PPD<4mm

(2) Antiseptic therapy; CIST protocol A+B
=HRA =2
s FF A

PPD 4~5mm

oj o
HA T

=)3-457F 0.2% chlorhexidine diglu

T2l 2. RMSA!L 34 S HIAM AR
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conate® W 712 = 0.9% A= 7+
SRR

(3) Antibiotic therapy; CIST protocol A+B+C
22X &
sk 5 dels
PPD>6mm
WA A EaA
=) @714 Altel

A1 Fof

=) ko] gAY 542 7-1097F 45 &

9ol FaHOR g

(4) Regenerative or respective therapy:
CIST protocol A+B+C+D (2& 2-3)
NUIZHE o] 2EE7| H7HA] AAzolt A

B4 AR o
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J2 4 A 8%t 7|17 E
(A) EMS-metal, (B) EMS-plastic, (C) Satelec-metal, (D) Satelec-plastic, (E) toothbrush, (F) rotating titanium brush

Oto=Z A&t St sandblasted and acid-etched E|Elz HH

=l

J 6. 7|7=E & Fo
-plastic, (C) Satelec-metal, (D) Satelec-plastic, (E) toothbrush, (F) rotating titanium brush

(A) EMS-metal, (B) EMS

—
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J2l 7. 7| 7=

b S ZxM 50|42 & 5t machined E|EHs X
(A) EMS-metal, (B) EMS-plastic, (C) Satelec-metal, (D) Satelec-plastic, (E) toothbrush, (F) rotating titanium brush

a2l 8 7| 7=z

Machined®} sandblasted and acid—etched
FH RRolA 2A1UY " EERs He4lE ARgS)
e, 71& oA A= A] eolS e 4= 9l
et &A% machined FHOA 281} 34 ©
2 39S © AZA THEAT sandblasted and
acid—etched EHA= BH 7277} BASHA 0

FrofulstA S7FskA ekt R ElEhE B4
2 AFgS Tl A7) Wzt fojulat) st
] kTt

P2 Z2XM oi0|42=Z &t sandblasted and acid-etched E|Els #H
(A) EMS-metal, (B) EMS-plastic, (C) Satelec-metal, (D) Satelec-plastic, (E) toothbrush, (F) rotating titanium brush
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1 A retrospective study on survival rates of dental
implants in elderly patients

Department of Periodontology, School of Dentistry, Chosun University
Hee-Jong Shin, Sang-Joun Yu, Byung-Ock Kim*
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Department of Periodontology, School of Dentistry, Chosun University
Hee-Jong Shin, Sang-Joun Yu, Byung-Ock Kim*

S Ol Sixjol| A AZlE USTHES MESS TSI TSt 2010 w2t MES0 0kl= TS FLECE Hrtsluxt
SIAC,

Mz 3 20013 122 20073 122871X| ZMetu X|otE2 X0l LhSt 65M] 04 =0l 2txt 56T AEE
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AlEet RF, X(oF A4 Q1 AR IR USHE 21F I Zo| SE, 20| R, MR BEE F0| M2t ZAL(ICE

Kaplan-Meier survival analysiss Saoff 2 2010 ME +X MEES ZARIND, chi-square testg Salf +& dEgnt
Zzto| 01 7to] EAetM RoldS HrlsINL,
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I. Intfroduction

The percentage of elderly population is
increasing globally along with growth in
average life expectancy and a decline in
birth rate. People aged 65 years and above
are considered as the ‘elderly population” by
the United Nations, and the same in Korea.
According to the data by Statistics Korea”,
the ratio of elderly population reached 7%
(ageing society) of all Korean population in
2000, and is expected to reach 14,3% (aged
society) by 2018 and 20.8% (post—aged
society) by 2026. As Korea is about to enter
into the aged society, measures and
solutions on social problems caused by a
rapid increase of elderly patients are
crucial. Although controversial, health
insurance plan has recently added coverage
for dental implants as a measure for
resolution. Moreover, the dental implant
treatment in the elderly has drawn much
attention as the association between oral
health and quality of life has been reported.

Potential related factors and risk factors
need to be identified to reduce the occurrence
of implant failure. According to El Askary et
al.”?

implant failure are as follows:

factors that increase the risk of
First,

influential factors are host related factors

]

including patient s age, gender, systemic
disease, smoking, oral hygiene and others,
Second, implant placement site related
factors are position in arch, bone quality,

bone quantity and others. Third, surgery

related factors are initial stability,
angulation and direction, skillfulness of an
operator and others. Fourth, implant fixture
related factors are fixture diameter and
length, surface roughness and others.
Finally, implant prosthesis related factors
are prosthesis type, occlusal scheme and
others. For implant treatment predicta bility,
how these factors affect implant failure
needs to be taken into account. Furthermore,
clinical considera tions need to be incorpo
rated into the treatment of elderly patients.
According to de Baat”, problems that could
occur during implant placement in elderly
patients are as follows: First, osseointegr
ation associated with bone healing response
is one of the problems. In particular, elderly
individuals are more prone to the risk of
osteoporosis due to a decrease in overall bone
density and this could hamper the healing
process. Second, another problem is soft
tissue response. Since elderly individuals fall
short of the ability to manage oral hygiene
compare to young patients, they have a
higher risk of inflammation in soft tissue
around the implant site and inflammation
may result in peri—implant marginal bone
loss. Peri—implant soft tissue, in particular,
is more vulnerable to inflammation unlike
natural teeth. Likewise, physiological limits
in elderly patients could influence implant
failure to some extent. Therefore, this study
aimed to retrospec tively analyze the survival
rates of dental implants and factors affecting

the survival rate in elderly patients.
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I. Materials and Methods

1. Study population and Materials

This study involved a total of 56 elderly
patients who underwent implant placement
at Department of Periodontology, Chosun
University Dental Hospital from January
2001 to December 2007. Those patients
received implant placement performed by a
single surgeon, and they were 38 men and
18 women. The mean age was 69.38 + 3.91
years (Table 1).

Among a total of 138 implants, 65 were
placed in the maxilla and 73 were inserted
in the

placement, a 4— to 6-month healing period

mandible. Following implant
was given for osseointegration, and then
the prosthesis was placed on the abutment.
After beginning of implant loading, the
patients were kept on periodic recall every
6 months. Patient were enrolled in a
postoperative supportive care program
check.

radiographs of implant site were taken once

every recall And periapical

a year, The mean follow up period was 53.0
+ 33.0 months (range, 5-140 months).

2. Methods
This study was conducted after obtaining
the approval from the ethics committee of
Chosun University Hospital (IRB number:
CDMDIRB-1323-121).

examined for the presence of dental

Subjects  were

implant complications based on their
medical records and oral radiographs.
Based on the reasons for dental implant
failure suggested by El Askary et al.>”, the
o—year cumulative survival rate of implants
was investigated according to host related
factors such as gender, age, systemic
disease and cause of tooth loss, and
implant related factors including implant
location, fixture diameter and length, bone
quality, use of bone graft and prosthesis
type. Implants with 2 or more systemic
diseases or multiple additional surgical
procedures were all included overlapping in
the criteria. In addition, smoking, implant
type and surface such as SLA, HA coating,
Anodizing initially included were excluded
from analysis because of inadequate

medical records.

Table 1. Age and gender distribution of the subjects, number of implants

Age (yrs) Male Female Total
65-74 33 (83) 18 (46) 51 (129)
75-84 4.(17) - 4(1)
85- 1(2) - 1 (2)
Total 38 (92) 18 (46) 56 (138)

Mean age 69.75 + 4.45 68.63 £ 2.35 69.38 £ 3.91
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1) Criteria for implant survival

Implant survival was determined based on
the criteria proposed by Buser et al.” and
et al.” The

included: (1) absence of clinically detectable

Cochran clinical criteria
implant mobility, (2) absence of pain and
subjective discomfort, (3) absence of peri—
and (4) absence of
the

implant. Implant removal due to clinical

implant infection,

continuous radiolucency around
symptoms against the above mentioned
criteria was regarded as a failure, and

otherwise considered survival.

2) Statistical analysis

The above stated factors were identified
and stored as Excel file based on the data
gathered from medical records. Statistical
analyses of data were performed using IBM
SPSS statistics version 19,0 (IBM, New
York, NY, USA).

Implant cumulative survival rates
between 1 to 5 years were calculated using

life—table analysis. Kaplan—Meier survival

Table 2. Analysis of implants placed and lost during 5 years.

analysis was performed to compute implant
cumulative survival rate according to
criteria, and chi—-square test (Fisher s
exact test when the expected value of one
or more cells was less than' was used to
analyze significance difference between
each related factor and survival rate.
Differences were considered statistically
significant at P € 0.05.

II. Results

This research consisted of 56 elderly
patients who were aged 65 years and who
underwent implant placement during study
period. A total of 138 implants were placed
to subjects. After a 5—year follow—up, there
were o cases with dental implant failure
and 63 cases with missed periodic recall
check—up. Thus, the 5—year cumulative
survival rate of all implants was 94.9%
(Table 2). The 5—-year cumulative survival

rates according to different factors were

Period Followed Failed Withdrawn # Cumulative survival rate
after placement (n) (n) (n) (%)
Placement 138 - - -
st year 125 2 11 98.5
2nd year 103 - 22 98.5
3rd year 84 2 17 96.3
4th year 75 - 9 96.3
5th year 70 1 94.9
Total 70 5 63 94.9

¥ Kaplan-Meier survival analysis
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examined as below.

1. Survival rate according host related

factors

1) Gender (Table 3)

Among 56 elderly patients, 92 implants
were inserted in 38 male patients. Of these,
4 implants failed and the cumulative
survival rate was 94.1%. 46 implants were
placed in 18 female patients. Of these, an
implant failed and the cumulative survival
rate was 97.6%. Survival rate showed no

statistically significant difference between

2) Age (Table 4)

Of all implant failures, 5 were shown in
the 65—69 age group exhibiting the lowest
cumulative survival rate at 94.1%. Other
age groups displayed a cumulative survival
rate of 100%.Survival rate showed no

statistically significant difference by age
(P=0.521) (Fig. 2).

3) Systemic disease (Table 5)
A total of 66 implants were placed in
patients under the management of systemic

disease. Multiple systemic diseases of each

gender (P=0.676) (Fig. 1). patient were all included to each
Table 3. Survival rate according to gender
Placed Distribution  Failed implant $CSR Odds
implant (n) (%) (n) (%) VP e ratio 95% ClI
Male 92 66.7 4 94.1 0.676 1.00 1.00, 1.00
Female 46 33.3 1 97.6 0.49 0.50, 4.50
Total 138 100 5 94.9

CSR, cumulative survival rate; Cl, confidence interval
¥ Kaplan-Meier survival analysis

100

# chi-square test (Fisher' s exact test when the expected value of one or more cells was less than 10)

99
98 -
97
(%) 96
95

\

94
93
92 — T i — T T

L

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

(months)

Figure 1. Survival curve according to gender
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Table 4. Survival rate according to age (years)
Placed Distribution  Failed implant $CSR Odds
implant (n) (%) (n) (%) P vl ratio 95% ClI

65769 85 61.6 5 94.1 0.521 1.00 1.00, 1.00
70774 44 31.9 - 100.0 0.00
75779 4 2.9 - 100.0 0.00
8084 3 2.2 - 100.0 0.00
85"~ 2 1.4 - 100.0 0.00

Total 138 100 5 94.9

CSR, cumulative survival rate; Cl, confidence interval
¥ Kaplan-Meier survival analysis

§ chi-square test (Fisher' s exact test when the expected value of one or more cells was less than 10)

——65~69 e 70°74 ===75°79 = =80~84 = . -85~

100

00 < \
98

97
96
(%) 95
94
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Figure 2. Survival curve according to age (years).

assessment criteria. As results, 36 implants
were inserted in patients with a single
systemic disease, 29 implants were placed
in patients with 2 systemic diseases, and
an implant was inserted in patients with 3
systemic diseases. Of all 5 failed implants,
3 occurred in patients without any systemic
disease, 1 occurred in a patient with
hypertension, and 1 occurred in a patient
with hypertension and other systemic
diseases. No

statistically significant

differences were observed in survival rate
according to systemic disease (P=0.406)
(Fig. 3).

4) Cause of tooth loss (Table 6)

The most common cause of tooth loss
before implant placement was periodontitis
in 60 implanted cases, followed by dental
caries, trauma, and pulpitis. The survival
rate was lowest in implants of patients who

had lost a tooth or teeth due to periodontal
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Table 5. Survival rate according to systemic disease

im;l:r?;ed(n) D|St(r£7L;tlon Fa|Ied(|r:n)p|ant 1;;8)R 19 Wl ?:Sj 95% Cl

Normal 12 42.6 3 94.0 0.406 1.00 1.00, 1.00

DM 29 17.2 - 100.0 0.00

HTN 56 33.1 2 95.7 0.85 0.14, 5.28
Osteo - - - - -

Hepa 4 2.4 - 100.0 0.00
Others 8 4.7 1 80.0 3.29 0.30, 35.97
Total 169 100 6 94.8

DM, diabetes mellitus; HTN, hypertension; Osteo, osteoporosis; Hepa, hepatitis; CSR, cumulative survival rate; Cl, confidence interval
¥ Kaplan-Meier survival analysis

§ chi-square test (Fisher' s exact test when the expected value of one or more cells was less than 10)

—Normal  seeees DM === HTN = =(Qsteo =+ Hepa == Others

100 — 1

“
95 \‘ !\.-
90 |

(%)

85 |
80 —_
75 T T — T T — T —TT T —

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

(months)

Figure 3. Survival curve according to systemic disease.
DM, diabetes mellitus; HTN, hypertension; Osteo, osteoporosis; Hepa, hepatitis

Table 6. Survival rate according to cause of tooth loss

im;l:r?tein) D|st(r£L;tlon Fa|Ied(|r:T;p|ant iES/aS)R FERE ?:ttljos 959% Cl
Perio 60 435 4 90.1 0.549 1.00 1.00, 1.00
Caries 20 14.5 1 95.0 0.74 0.08, 7.01
Endo 3 22 - 100.0 0.00
Trauma 6 4.3 - 100.0 0.00
Unknown 49 35.5 - 100.0 0.00
Total 138 100 5 94.9

¥ Kaplan-Meier survival analysis
§ chi-square test (Fisher' s exact test when the expected value of one or more cells was less than 10)
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Figure 4. Survival curve according to cause of tooth loss.

disease at 90.1%. On the other hand, the
survival rate was the highest in implants of
who had lost a tooth or teeth due to trauma
100.0%.

statistically significant differences were

or pulpitis at However, no

seen in survival rate according to cause of
tooth loss (P=0.549) (Fig. 4).

2. Survival rate according
related factors

implant

1) Implant placement site (Table 7)

According to implant site, survival rates
were 50.0% and 93.9% in the maxillary
anterior and posterior areas, respectively,
and 100.0% and 97.3% in the mandible
anterior and posterior areas. The survival
rate was higher in the maxilla than in the
mandible, and was lowest in the maxillary
anterior area. However, no statistically
significant difference was found in survival
rate according to implant site (P=0,141)
(Fig. 5).

2) Implant diameter (Table 8)

The implant diameters of 4.6-5.0mm
were most frequently used in 59 cases,
followed by 3.6—4.0mm in 51 cases and 4.1-
4.5mm in 19 cases. The lowest survival rate
was demonstrated in
diameters of 3.6 to 4.0mm at 90.4%.
Survival rates were 96.9% in implants with
diameters of 4.6—5.0mm and 100.0% in the

rest of implants. Implant diameters showed

implants with

no statistically significant difference in
survival rate (P=0.502) (Fig. 6).

3) Implant length (Table 9)

The implant lengths of10—-11.9mm were
most frequently used in 68 cases, followed
by 12 mm or longer in 54 cases. Implant
failure was observed in short—length
implants rather than lengths longer than
10mm. Survival rates were 94.4% in lengths
between 10-11.9mm and longer than 12
mm, 100.0% in the other two groups.
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Table 7. Survival rate according to implant location

im;l:r?;ed(n) D|St(r£7L;tlon Fa|Ied(|r:n)p|ant 1;;8)R £P value ?gﬁj 959 Of
MXx. ant. 5 3.6 1 50.0 0.141 1.00 1.00, 1.00
MX. post. 60 43.5 3 93.9 0.21 0.02, 2.51
Mn. ant. 10 1.2 - 100.0 0.00
Mn. post. 63 45.7 1 97.3 0.06 0.00, 1.23
Total 138 100 5 94.9

Mx, maxillary; Mn, mandible; ant, anterior; post, posterior; CSR, cumulative survival rate; Cl, confidence interval
¥ Kaplan-Meier survival analysis
# chi-square test (Fisher' s exact test when the expected value of one or more cells was less than 10)

=== Mn.Ant. = =Mn. Post.

100 T = k.

90

80
(%)

70
60

!

(months)

Figure 5. Survival curve according to implant location.
Mx, maxilla; Mn, mandible; ant, anterior; post, posterior

Table 8. Survival rate according to fixture diameter (mm)

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

im;l:rc]:fté » D|st(rlyt;L;tlon Fa|led(|r:n)p|ant YS/OS)R P value ?:tcljj 95% Ol
30735 4 2.9 - 100.0 0.502 0.00
36740 51 37.0 4 90.4 1.00 1.00, 1.00
41745 19 13.8 - 100.0 0.00
46750 59 42.8 1 9.9 0.20 0.02, 1.87
> 51 5 3.6 - 100.0 0.00
Total 138 100 5 94.9

CSR, cumulative survival rate; Cl, confidence interval
¥ Kaplan-Meier survival analysis
§ chi-square test (Fisher' s exact test when the expected value of one or more cells was less than 10)
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Figure 6. Survival curve according to fixture diameter (mm).

Table 9. Survival rate according to fixture length (mm)

Placed Distribution  Failed implant $CSR Odds
implant (n) (%) (n) (%) el ratio 95% Cl
(8 8 5.8 - 100.0 0.873 0.00
8799 8 58 - 100.0 0.00
10711.9 68 49.3 3 94.4 1.20 0.19, 7.45
> 12 54 39.1 2 94.4 1.00 1.00, 1.00
Total 138 100 5 94.9
CSR, cumulative survival rate; Cl, confidence interval
¥ Kaplan-Meier survival analysis
# chi-square test (Fisher's exact test when the expected value of one or more cells was less than 10)
<8 euenas 8799 === 107119 = =122
100 <
\ "
99 5\
L —— !
98 \ “
‘ —
(%) 97 Xl i i S B S B R S B R
\ \
96 1 “
] [
95 ) \
Z \
94 — 77— T T —T— ——

0 2 4 6 8 1012 1416 18 2022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

{months)

Figure 7. Survival curve according to fixture length (mm).
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Implant lengths showed no statistically
significant difference in survival rate
(P=0.873) (Fig. 7).

4) Bone quality (Table 10)
Bone quality was classified by Lekholm
and Zarb” And

measured by tactile evaluation during

classification. it was

drilling and radiographic assessment,

Excluding 52 cases unable to be measured

Table 10. Survival rate according to bone quality

with bone quality, failure occurred in type
III bone of 86 implants. Survival rates were
100.0% in the other types I, I and IV bone,
but was particularly low in type III bone at
75.0%. Bone quality showed statistically
significant difference in survival rate
(P=0.037) (Fig. 8).

5) Bone graft (Table 11)

There were 103 implants that underwent

im;l:gfd( 5 D|st(r£;;tlon Fa||ed(|$p|ant 't;S)R £P value (r):t?c? S
N/A 52 37.7 2 95.9 0.037" 1.00 1.00, 1.00
11 10 1.2 - 100.0 0.00
21 24 17.4 - 100.0 0.00
3% 28 20.3 3 75.0 3.00 0.47, 19.13
4% 24 17.4 - 100.0 0.00
Total 138 100 5 94.9

CSR, cumulative survival rate; Cl, confidence interval; N/A, not available

* Statistically significant difference (P{0.05)

t Lekholm and Zarb12)presented a classification of bone quality

¥ Kaplan-Meier survival analysis

# chi-square test (Fisher's exact test when the expected value of one or more cells was less than 10)

—NfA e 1T ===21 = =31 =..-4%

100 -

95 1

90 \

(%) 85 -
80
75
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(months)

Figure 8. Survival curve according to bone quality.
N/A, not available
t Lekholm and Zarb™presented a classification of bone quality
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additional surgical procedures such as bone
graft. Guided bone graft with membrane
was most commonly performed in 66 cases,
followed by lateral approach sinus floor
elevation in 14 cases. Multiple surgical
procedures of an implant were all included

overlapping in the total number of implants.

Table 11, Survival rate according to use of bone graft

Survival rates were 100.0% in implants with
bone graft only and the concurrent use of
lateral approach sinus floor elevation, 95.1%
in implants with the concurrent use of
osteotome sinus floor elevation with crestal
approach, and 96.3% in simple implant

placement. The lowest survival rate was
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im;l:gf%n) D|st(r£)L;tlon Fa|led(|r:‘r;p|ant 1;5/)08)R /P value (r):t(ijg 95% Cl
No 35 23.5 1 96.3 0.406 1.00 1.00, 1.00
GBR without membrane 9 6.0 - 100.0 0.00
with membrane 66 44.3 2 95.1 1.06 0.09, 12.14
Sinus lateral approach 14 9.4 - 100.0 0.00
crestal approach 4 2.7 1 75.0 11.33 0.56, 230.56
- OSFE
crestal approach 11 7.4 1 90.9 3.40 0.19, 59.38
- BAOSFE
Ridge split 10 6.7 1 90.0 3.78 0.21, 66.47
Total 149 100 6 94.7
GBR, guided bone regeneration; OSFE, osteotome sinus floor elevation; BAOSFE, bone-added osteotome sinus floor elevation; CSR,
cumulative survival rate; Cl, confidence interval
¥ Kaplan-Meier survival analysis
§ chi-square test (Fisher's exact test when the expected value of one or more cells was less than 10)
—No e GBR(without membrang) === GBR({with membrane)
= = Sinus(lateralapproach) = - =Sinus{OSFE) = -Sinus(BAQOSFE)
— Ridgesplit
109 R T ——————— o X,
95 A 1 =
% ‘ ;
(%) 85 '
80 i
75 L
N+ T T T T T T T T T T T T T T T T T T T T

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

Figure 9. Survival curve according to presence of bone graft.
GBR, guided bone graft; OSFE, osteotome sinus floor elevation; BAOSFE, bone-added osteotome sinus floor elevation
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found in osteotome sinus floor elevation
with crestal approach at 75.0%. There was
more number of failures in implants with
additional surgical procedures such as bone
graft compare to simple implant placement.
However, bone graft had no statistically

significant difference in survival rate
(P=0.4006) (Fig. 9).

6) Prosthesis type (Table 12)

Most commonly used implant prosthesis

Table 12. Survival rate according to prosthesis type

type was implant—supported fixed dental
in 82

implant—supported single crown in 36

prosthesis cases, followed by
cases. Of these, failure was detected in
implants restored with implant—supported
single crown and overdenture. No failure
was observed in cases connected to the
adjacent implant. Survival rates were
100.0% in implant—supported fixed dental
prosthesis, 90.2% in implant—supported

single crown, and 80.0 in overdenture

im[jl:rf‘?d(n) D|st(r£)t;tlon Fa||ed(|r:r;p|ant 'tg;oS)R £P value (r):t?c? —
N/A 11 8.0 1 90.0 0.015% 1.00 1.00, 1.00
Single 36 26.1 3 90.2 0.91 0.08, 9.74
Splint 82 59.4 - 100.0 0.00
Overdenture 9 6.5 1 80.0 1.25 0.07, 23.26
Total 138 100 5 94.9

fixed dental prosthesis

* Statistically significant difference (P{0.05)

¥ Kaplan-Meier survival analysis

§ chi-square test (Fisher's exact test when the expected value of one or more cells was less than 10)

—NfA e Single === Splint = = QOverdenture
100

CSR, cumulative survival rate; Cl, confidence interval; N/A, not available; Single, implant-supported single crown; Splint, implant-supported

S N — |

) \ sty

(%)
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Figure 10. Survival curve according to prosthesis type.

N/A, not available; Single, implant-supported single crown; Splint, implant-supported fixed dental prosthesis
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restoration. Prosthesis type exhibited
statistically

survival rate (P=0.015) (Fig. 10).

significant difference in

3. Time and type of failures (Table 13)

Of all 138 cases, 5 implants failed within
exhibiting the
of  94.9%.

According to failure period, there was a

a o—-year follow—up,

cumulative survival rate
case with early failure before loading and 4
cases with late failure after loading. Of
these, an implant failed within the first 6
months, two implants failed between 6
months to 3 years, and an implant failed
three years after loading. The leading
cause for implant failure before loading was
osseointegration failure. Among implants
failed after loading, there were a case with
loss of osseointegration, 2 cases with
marginal bone loss of implant due to
unilateral chewing, and a case complaining
of discomfort due to persisting peri—

implantitis (Fig. 11).

4. Complication

Except for 5 cases of implant failure,
various complications were detected in 19
implants including detached prosthesis,
paresthesia, peri—implantitis, continuous
bone loss, screw loosening and others.
Cases with complications accounted for
13.8% of all implants. The most common
complication was peri—implantitis in 8
implants, followed by prosthetic complic

ations such as detached prosthesis and

screw loosening in 7 implants, continuous
bone loss in 3 implants, and paresthesia in

an implant (Fig. 12).

IV. Discussion

A wide range of clinical standards have
been suggested to evaluate the success and
failure of implant treatment. Albrektsson
et al.” presented the clinical and
radiographic criteria utilized to define
implant success at Toronto Conference in
1986. The success criteria are absence of
implant mobility, continuous radiolucency
around the implant, gradual bone loss (a
vertical bone loss less than 0.2mm annually
after the first year), and persistent
subjective complaints such as pain or
purulent effusion. In addition, Albrektsson
et al.8) stated that the required implant
success rate is a minimum of 85% for 5
years and 80% for 10 years. In 1998, Zarb
and Albrektsson” proposed that the success
criteria are satisfactory functional and
esthetic prosthesis to both patient and
dentist,
paresthesia and infection, and no mobility.

Although it is difficult to clearly define

criteria for the success and survival of

absence of pain, discomfort,

implant, the success rate implies the ratio
of implants satisfying the success criteria
after a certain period of time. The survival
rate refers to the percentage of implants

remaining in the mouth before removal of
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Table 13. Implant failure analysis

Age  Systemic Cause ) Bone I!”nplant [t Bone Prosthesis U LalEz Failure
Gender (yonr) discase of loss S quality Giameter length e e 9 of e
y quality (mm)  (mm) 8 yp failure  failure yp
) 6 ) )
GBR with Osseointegration Early
M 68 HTN Caries #25 t3 4 11 N/A  months . )
membrane failure  failure
Sinus ) )
Osseointegration Late
F 69 Normal  Perio #16 N/A 4 11 (BAOSFE) Single months . )
failure  failure
Ridge split
) 31 )
4 i Sinus Progressive Late
M 68 Normal Perio 24 3 4 13 Single  months
(OSFE) g bone loss failure
Progressive Late
M 65 Normal Perio #47 N/A 5 13 No Single  months )
bone loss failure
after surgery
HTN 3
GBR with Peri- Late
M 68 Others Perio #23 13 4 1.5 Overdenture  months )
membrane implantitis failure
(stroke) after surgery

M, male; F, female; HTN, hypertension; N/A, not available; GBR, guided bone graft; OSFE, osteotome sinus floor elevation; BAOSFE, bone-
added osteotome sinus floor elevation; Single, implant-supported single crown; Early failure, implant failure before loading; Late failure,
implant failure after loading

t Lekholm and Zarb™presented a classification of bone quality

3
W Osseointegration failure
| Peri-implantitis
2 -
.g Implantfracture
£
, m Progressive bone loss
® Paresthesia
o -
1st~2nd 2ndsurgery Loading™ 1~y 23y 3~y 4~ 5y
surgery  ~loading 1y (Duration)

Figure 11. Implant failure analysis.
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(No.)
e

Pt

B Mucaositis

B Detached prosthesls
B Screw loosening

B Continuous bone loss

® Paresthesia

Figure 12. Complications after loading of implant prosthesis.

the implant'”, Therefore, failed implant
remaining in the mouth is considered
survived.,

Since the criteria for survival rate is less
strict than those of success rate, they are
more convenient for clinicians to use.
Survival rate is usually higher than success
rate. Survival rate having less strict
criteria is more commonly used in recent
years, because it is clinically complicated to
meet the criteria for success rate.

Based on the criteria for implant survival
proposed by Buser et al.” and Cochran et
al.?

study. Based on the related factors for

survival rate was assessed in this

’

implant survival, suggested by El Askary et
81,2' 3)

examined according to host related factors

, implant cumulative survival rate was
including gender, age, systemic disease,
cause of tooth loss and others, and implant
related factors including implant site,
fixture diameter and length, bone quality,

bone graft, prosthesis type.

In regards to implant survival rate
according to gender, Higuchi et al."
suggested that stronger mastication and
higher smoking frequency in men than in
women are anticipated to influence implant
survival rate to some extent. Schwartz et
al.”” reported that implant failure rate is
higher in men than in women. In this
study, the survival rate was 94.1% in men
and 97.6% in women, indicating a higher
failure rate in men.

Implant survival rate was examined
according to systemic disease. Moy et al.”’
suggested that osteoporosis patients are
less capable of bone formation and
but the

condition is not contraindication when a

osseointegration by 20-30%,

longer healing time is given for
osseointegration. Moreover, Holahan et
al." reported that no significant correl
ation was found between osteoporosis and
implant failure.

When implant treatment was first
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introduced in the 1970s, implant placement
was not taken into consideration in
patients with diabetes due to dental-
related complications including vulnerab
ility to infection and delayed wound
healing. Unlike before, diabetes is regarded
as relative contraindication depending on
blood glucose levels. In this study, the
survival rate was 100.0% in patients with
well—controlled diabetics. Even though no
statistically significant difference was
observed, higher survival rate was
exhibited compared to survival rates of 86—
96%"™ ' in previous studies.

Implant survival rate was reviewed
according to the cause of tooth loss.

Ellegaard et al.'"”, suggested that the

survival rate of implants was higher in
periodontally healthy individuals compare
to patients with periodontal disease, but no
significance was detected in the results. In
stated

significant difference. In this study, the

contrast, Karoussis et al.'”
leading cause of tooth loss before dental
implant was periodontitis. The implant
survival rate was lowest in this implant site
at 90.1%.

Survival rate was examined by implant
site. Through literature review, Schwartz et
al."” reported that the lowest failure rate
was shown in the mandible anterior area.
in the

posterior area is anatomically limited by

Implant placement maxillary
maxillary sinus or inferior alveolar nerve,

more affected by chewing ability than the

anterior area, and physically inferior due to
a higher risk of poor crown-root ratio. In
particular, the implant success rate in the
maxillary posterior area is reported to be
lower by 5-10% compare to other areas”. In
the maxillary posterior area, vertical bone
defects are commonly detected due to
maxillary sinus pneumatization associated
with alveolar, and most implants are place
in bone quality type III or IV with a thin
cortical bone layer and a low mineral
content, Poor bone quality hampers the
adequate distribution of stress by inducing
initial stability and decreased bone to
implant contact while the progression of
osseointegration and occlusal loading. In
this study, the lowest survival rate was
shown in the maxillary anterior area at
50.0%. The outcome is thought to be
attributable to the small number of
population size.

In relation to fixture diameter, Langer et
al.”” proposed the use of a 5—mm diameter
implant as an alternative measure when the
primary stability of implant is not secured
due to insufficient bone quantity and
quality, osseointegration is failed, or
standard implant is fractured. Larger—
diameter implants have structural and
mechanical advantages by enabling esthetic
prosthesis and stress distribution®.
Despite these advantages, Ivanoff et al.””
reported a higher failure rate of larger—
diameter implant, since large diameter

implant could inhibit early osseointegration
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due to lack of blood supply and delayed
healing process. In this study, survival rate
was low in implant diameter smaller than 4
significant

mm, but no statistically

difference was seen in survival rate by
fixture diameter (P=0.502). Therefore, the
appropriate diameter of implant needs to be
chosen according to bone quality and
quantity.

The effect of fixture length on implant
survival rate still remains controversial.
Friberg et al.” and Deporter et al.””
reported that short fixture length had
insignificant effect on implant failure,

1.* and Lazzara et al.

whereas Brocard et a
* found out a higher failure rate in short—
length implants. Although failure was
observed in implants longer than 10 mm in
this research, survival rate displaced no
statistically difference
according to fixture length (P=0.873).

With respect to bone quality, Holahan et

significant

al." " stated that reduction in general bone

density and osteoporosis frequently
detected in elderly patients were found to
have no influence in implant survival, while
bone quality determined by an operator had
significant influence on implant survival
rate. Thus, senescence is not a cause, but a
risk factor of bone quantity reduction in
osteoporosis, therefore bone quality needs
to be discriminated from physiological
aging. Bone quality on implant sites is
crucial regardless of age. In this review, a

low survival rate was seen in type III bone,

in particular, at 75.0%. Implant failure in
type III bone was the case of detached
prosthesis due to rapid marginal bone loss
and persistent inflammation after delivery
of the prosthesis and this case was not well
managed despite good bone quality at early
implant placement. Statistically significant
difference was found in survival rate
according to bone quality (P=0.037).

Becktor et al.”” and Fugazzotto®™ proposed
that survival rate was insignificantly
affected by bone graft or guided bone
regeneration except for implants with early
failure before loading. In this study, there
were more cases of failures in implants
with additional surgical procedures such as
bone graft compare to simple implant
placement. However, bone graft had no
statistically difference in
survival rate (P=0.406).

According to prosthesis type, Pjetursson

significant

et al.”” reported that relative failure rate
was high in the order of tooth—supported
fixed dental prosthesis, implant—supported
fixed dental prosthesis, and implant—
supported single crowns. In this study, the
cumulative survival rate of splinted
implants was relatively higher than that of
implant—supported single crowns and
overdenture prosthesis. Survival rate
showed statistically significant difference
by prosthesis type (P=0.015).

Implant treatment in elderly patients has
long been controversial. A large number of

studies have investigated age as an
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importance factor for predicting implant
success rate. Salonen et al.” and Brocard
et al.” proposed that implant success is
determined by age in elderly patients
because there are various soft tissue
response, bone?resorption, and potential
contraindication. Pikner et al.”” reported
that the amount of marginal peri—implant
bone loss was greater in elderly patients.
On the other hand, Bryant and Zarb® the
amount of marginal bone loss was similar
between young and elderly patients.

Engfors et al.*”

also found insignificant
difference in implant treatment between
young and elderly patients, but suggested
that the

including peri—implant mucositis was

incidence of complications
statistically significantly higher in elderly

patients due to poor oral hygiene.
Furthermore, de Baat” proposed that age is
no longer an important factor in implant
treatment through literature review of
studies on implant success. In addition, Al
Jabbari et al.”” analyzed various factors
affecting implant success in elderly
patients, and suggested that reduced oral
hygiene with age is not a contraindication
in implant treatment in elderly patients.

In this study, the ©5-year implant
cumulative survival rate was 94.9% in
elderly patients, comparable to standard

implant survival®, and had statistically

significant difference according to bone
quality and prosthesis type.
Therefore,

implant placement is a

desirable treatment option for elderly
patients to overcome disturbance caused by
tooth loss and promote oral hygiene. The
findings imply that bone quality and
prosthesis type need to be carefully
considered in elderly patients. However,
this study was limited by a relatively small

sample size and a small number of failures.

V. Conclusion

This study involved 56 elderly patients
who were aged 65 years or older and who
underwent implant placement during study
period. A total of 138 implants were
inserted in those patients. Implant
cumulative survival rate was analyzed
according to host related factors including
gender, age, systemic disease, cause of
tooth loss and others and implant related
factors including implant location, fixture
diameter and length, bone quality, use of
bone graft, prosthesis type and others. The
results are as follow:

1) After a 5-year follow up, 5 cases were
failed in implant placement and 63 cases
were excluded due to missed periodic recall
check—ups. The 5—year implant cumulative
survival rate was 94.9%.

2) In relation to bone quality, survival
rate was particularly lower in type III bone
at 75.0%. Implant failure in type III bone
was the case of detached prosthesis due to
rapid marginal bone loss and persistent
after

inflammation delivery of the

344 | tHEHx|HolAFRiS|X| HIs3H H|sE 2015




ORIGINAL ARTICLE

prosthesis and this case was not well
managed despite good bone quality at early
implant placement. Statistically significant
difference was found in survival rate
according to bone quality (P=0.037).

3) With respect to prosthesis type, the
cumulative survival rate of splinted
implants was relatively higher. Statistically
significant difference was observed in
survival rate according to prosthesis type
(P=0.015).

To sum up the above findings, the 5—year
implant cumulative survival rate was 94.9%
in elderly patients, demonstrating a similar
survival rate for standard implants. The
medical

effects of potential risk,

complication and psycho—social factor on
implant prognosis need to be always taken
into account by clinicians. Although some
limitations remain, it appears that implant
placement in edentulous area of elderly
patients is predictable in long term and
acceptable treatment. Additional studies
further

need to be performed for

investigation.
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Application of rhBMP-2 loaded collagen membrane on the buccal plate for ridge
preservation: a pilot study in dogs

"Department of Periodontology, School of Dentistry, Kyung Hee University, Seoul, Korea
Research Institute for Periodontal Regeneration, Department of Periodontology,
College of Dentistry, Yonsei University
Hyun-Chang Lim", Min-Soo Kim?, Cheryl Yang”, Jung-Seok Lee?, Seong-Ho Choi?, Ui-Won Jung?

Objective: The aim of this study was to determine the effect of multi-layer of a collagen membrane alone or loaded rhBMP-2 on
the buccal plate for ridge preservation after tooth extraction.

Material and methods: Following bilateral extraction of the maxillary 1st and 3rd premolars in five dogs, rhBMP-2 loaded
collagen membrane was applied to the buccal plates at the 1st premolar and collagen membrane only was applied to the buccal
plates at the 3rd premolar unilaterally. The collagen membranes applied in the experimental groups were piled into four layers.
The corresponding sites of the contralateral side healed naturally. After 3months of healing, the animals were sacrificed.
Radiographic and histologic analyses were performed.

Results: There was no significant difference in the healing of extraction socket at both 1st and 3rd premolars. In micro-
computed tomography, the widths of the residual ridge of the experimental groups were similar with the controls. Histologically,
the experimental groups did not exhibit different pattern compared to the controls regardless of the addition of thBMP-2.

Conclusion: Layering of the collagen membrane with or without rhBMP-2 on the buccal plate failed to show the effectiveness
in dimensional preservation of the extraction socket.

Key words : collagen membrane, rhBMP-2, ridge preservation, ridge resorption
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micro—CT (Skyscan 1173, SkyScan,
Kontich, Belgium) & ©o|-§-a}o] WArAE4 AL
£ A3ttt Micro-CTE2 99 4 3xH
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Seoul, Korea) A2 4729 -4 W HEA A
E ol A 7L R 2, 3, 4, Smm P B4

= 71Eo 2 A 2A|9 Fol ASH A (Fig. 2).

Figure 1. Clinical photographs of animal surgery. (A) Maxillary Tst and 3rd premolars were atraumatically extracted and buccal walls were
exposed. (B) 4 layers of collagen membrane were applied to the buccal wall of 3rd premolar. (C) 4 layers of collagen membrane loaded

rhBMP-2 were applied the buccal wall of 1st premolar.

P3D P3M
Figure 2. Radiographic analysis. CEJ of the 2nd premolar was selected as a reference. Bucco-lingual width of the alveolar ridge at 1st
premolar and each root (mesial and distal) of 3rd premolar was measured below 2mm, 3mm, 4mm, and 5mm from the reference.
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ot FAA 42 P<0. 059014 HAE ST (SPSS
15.0, SPSS, Chicago, 1L, USA). 2. HIAJMSEN A
(Figs. 3, 4 and 5, Table 2)
AVFHEAA AL 2] ) A3 AtA] F9]9

Figure 3. Sagittal views of the Ist premolar area. (A) Control group, (B) Collagen membrane loaded rhBMP-2 group.

Figure 4. Sagittal views of the 3rd premolar area. (A, B) Collagen membrane group, (C, D) Control group, (AD) distal root area, (B,C)
mesial root area.
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Table 1. Dimensional measurements at the baseline (Mean+SD, mm). r;::
]
Control group (n=5) Experimental group (n=5) lo
>
Width of %?r%?n_ggf? Width of Width of B%ﬁﬁﬁ’eﬁgﬁa' Width of e
buccal bone i palatal bone buccal bone o et palatal bone
I
CM+ rhBMP-2 o
=]
PI 0.45+0.13 2.88+0.25 1174037 0.48+0.23 2.8240.26 1.2040.35 =
oM
P3 Mesial root  0.26+0.15 3.0040.30 1.03+0.54 0.24+1.79 3.1240.28 0.8140.20
P3 distal root  0.36:£0.24 3.24+0.45 1144026 0.40+0.18 3.0940.35 0.9440.35

Multiple layers of collagen membrane (CM) loaded rhBMP-2 were used for the experimental group on the buccal side of maxillary 1%
premolar. CM was used for the experimental group on the buccal side of maxillary 3 premolar. There was no statistical significance between

the groups (P)0.05). P1, maxillary 1% premolar; P3, maxillary 3°

Table 2. The width of the residual ridge measured in the micro-CT (Mean=SD, mm).

Control group (n=5)

premolar.

Experimental group (n=5)

2mm 3mm 4mm 5mm 2mm 3mm 4mm 5mm
CM+ rhBMP-2
P1 221153  4.81+1.48 590+2.19  6.44%3.26 2.88+1.69  545%+1.71 6.31£1.06 7.45+1.04
CM

P3 Mesial 403156  578+1.95 740277  6.86t4.74 433+232 4141143 571£1.94 6.59+2.26
root
P3 distal 596+3.23 6.74+2.82 6.68*t1.56  7.23x3.10 5.85%1.40 6.75+0.50  7.53+1.93 8.53+3.28
root

The reference level was the CEJ of the maxillary 2 premolar. 2, 3, 4 and 5mm indicate 2, 3, 4, 5mm below the reference. There was no

statistical significance between the experimental groups and the control groups (P)0.05).
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(C) the distal root area of 3rd premolar. CM, collagen membrane.
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Figure 5. Radiographic measurement of alveolar ridge. (A) Ist premolar area, (B) the mesial root area of 3rd premolar,

3. ZZI5HM 2M (Figs. 6 and 7)
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Figure 6. Histologic observation of the 1st premolar area. (A) Control group, (B) Collagen membrane loaded rhBMP-2
group. B, buccal; P, palatal. original magnification x 40, H/E stalnlng

Figure 7. Histologic observation of the 3rd premolar area. (A, B) Collagen membrane group, (C, D) Control group, (AD) distal root
area, (B,C) mesial root area, B; buccal, P; palatal, Arrow; neurovascular bundle, original magnification x 40, H/E staining.
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Effect of intra-crown cantilever on mechanical strength
of internal conical joint type implant

Associate professor, 2Assistant professor, ¥Professor
Department of Prosthodontics, College of Dentistry Pusan National University
“Department of Prosthodontics, In-Je University Haeundae Paik Hospital
Mi-Jung Yun”,D.D.S.M.S.D.,Ph.D., Jung-Bo Huh", D.D.S. M.S.D..,Ph.D.,
Chang-Mo Jeong?, D.D.S.M.S.D.,Ph.D., Young-Chan Jeon”, D.D.S.,M.S.D.,Ph.D., Eun-Sook Kang"

Purpose : The purpose of this study was to evaluate the effect of amount of cantilever in intra-crown according to implant
fixture position on mechanical strength of internal conical joint type implant. Materials and Methods : Internal conical joint type
implant fixture, abutment screw, abutment was connected and gold alloy prostheses were fabricated and cemented on abutment.
For fatigue fracture test, the specimens were loaded to the 350 N, 2,000,000 cycle on 3, 4, 5, and 6 mm off-center of gold alloy
prostheses. The fracture pattern of implant component was observed. Results : No fatigue fracture found on 3 and 4 mm group .
But initial crack pattern found on 3 specimens of 4 mm group. Fatigue fracture found on all specimens of 5 mm group. But
complete fracture was not observed. One specimen of 6 mm group fracture completely. Implant fixture fracture wax not observed.
Conclusion : The mechanical failure of implant prostheses increased with the loading area farther from center of implant fixture.
To reduce mechanical problem of internal joint type implant, surgical and prosthetic consideration is needed..

Key words : cantilever, fatigue test, internal conical joint type implant
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o HEH HA ANER A2 Hw ok spAw  7AA BASE Hm Bl wEsje] s BT
A7170) A} AFE Bl o E w2 AESH A 4= QLo Morgan 5% Linkow %<& 8}% Eﬁ_
gk gz} Bugy Qb 424 dEse o o SAEE iR YEHE oL elsol ~
AR 77 oK A7 ABHeE fAE0} 5§ ohd TEof ofs) Wyl Aojetn RSt 5 &
ARl 7158 7] sl ASUE AR ARel 8] Ak AlvisRe] QAR tAqle] A<l Al o
AAAR, Zxo] ot A, ofuh A WA 2 oA HEe} AgRte] gl Ao BalsEa g -
HE0) 47 5 o8] Q47 TAE] YA, EF] 2 o4 Y QIBUEL 9% AZ gy gzne @
=AM USHE BEES A4S S9N of Blsf PFHer HEeET wAgt ZATE A Ey
TolEhe B 2 WellA AR Al s L doldt, Eeh iAo R SHE AR 59
ol sl Ada] QAT = Y=F A et er  HTo] A, ASHE et wjAA| 2k A
AAElojof gt 9, olo] QIEHE Astel tis I gl A WAET, Sl digk seA|A] A&
& At AeEo] ghom JZHE BHZO| MY IO e Ty US dE FH JEHE
HlH ofo] YEUE WAZ n]X= Gl gt A AAI FRE FRH R ghoh JSTE i AA ¥
= Wi Tilo] =2 2ok 5 shuolh, 3, w9 % ohde) g asrt d 5 Q. 53] ¢
TR LS o18Shs dEIEE TR Y Bt SHE H*Wl A HA7E R A oleiet
AeollA A ot A 54 sk BdAez A 2 ARIM S JEo QI 7[AH HuE of
Hlof AJofst} PE B2 BAMEe wd A 71F Faé | 52 ACR o=t ofofl it A
7] el o]5 et sk AAVE daste, A7 = RS el
2710 AEHETF S5 H2E7] 7t 71AA o] ofo] & dtollA= HHaslE slellA 923 =E &
dasta, 32 Folw wele GO oe & Aol AETE AH fiA|o] s PAske ASHE
Eo} Zuto] JEHUS Foto] A HatAopatt  HA=o W o] WS 9 FH dEHES)
V. 9RakEE Fol7] Qe SHRE SIA Al 71 /PRl mAlE Y9e Yokatat qitt
S AHehL YETEY B5E v} slso] dEHE
= HASS AT =N Kl Eo| ofeh vt 52
5ol HA| e stofof gkt 0, shAluk AR A I, Sti= 3
ofla] ol AZHES AN off X|oF 5o
Y3t o]AFA 0] AlF]e FHAH O thokel Qo] & 7 = A4 e YSTE IAHA| (TS 1T regular
ZA|9] AT} o] Ao gAY Sof o5 15 fixture, Osstem Inc., Seoul, Korea)E 247
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20mm, %°] 20mmY] Y53 o= HFPof IAA]
7131 0.5%9] &4 A5 2= "AY B2 Alo)A]
(MGT12E, MARK-10 Corp., New York, USA)
£ o]&sto] AxJAre] x|l w2 24 2 (30
N)= A5 YAF (EbonyGold screw, Osstem
Inc, Seoul, Korea)el 7Fsto] EleHs AUSHE 7|
== (TS transfer abutment, Osstem Inc.,
Seoul, Korea)E AZs3ct (Table 1).
UETE THYA-AhE AlHS A 2HE dEH
Aol Bk ISO/FDIS 14801;2003(E) F+4&
aske] mj A 27 HAEo] 3mm SE 24
APAZET, YR FE7E A Fejol] BHA A
7VeE, o] HEE JEHE e 5YE =019

Table 1. Implant components used in this study

< UETESE methyl methacry
A A H2HA (Premier Implant
Cement, Premier Dental Product Co.,
Plymouth Meeting, PA, USA)Z 2}sle] 114
A TGN BHEE AH7HA] F 15, 0mm 7}t HE
£ 5F3lot (Fig. 1).

W3HAIE S7s57] fiet D 2ahadEdS flsl
3] T2 A7 (Fatigue tester, Osstem Co.
Ltd., Seoul, Korea)oll AlHE §AAZ] ok, &
A Aol A SAlollA 3, 4, 5, 6mm Eolxl
Aol A AR o] Eol= 350 N9 =451
23502 dlo] 2% 22T, H% 38%2] &
F5AloA] sined WMo 14Hz=E 5,000,000

lo

S|

Component Size Material
TS I fixture @ 40mm X L 11.5mm CP Ti Grade 4
Ti Abutment ¢ 50mm X H 55mm CP Ti Grade 3

Abutment Screw

g 2.0mm X Pitch 0.4mm
Crown 8.5mm X 11.0mm X 10.0mm

Ti alloy (Ti-6Al-4Va)
Gold Alloy (ADA type 1Il)

@ . diameter, L: implant length, H: abutment height, CP: commercially pure, Ti: titanium

Fig 1. Diagram of testing setup. The implant was embeded into resin filled cylinder and metal
crown allowed a force application at 3, 4, 5, and 6 mm (X mm) off-center.
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i
rH
e
)
nm
- — _ - o
A gsielnt, 7F 35 e ® 7+ 534 Ak Witk 3mmofA= oF 51d7He] A& SIS0 3 T
o}, RE AEEE 3geste] Ao s sk F3l= 5,000,000 F71)4 Aufj7} dojutz] ekt %
AP 372 BT Alsso] 271 oo o}, Al Blgesto] Auf oFAe kRt Axt (table rTgn]
2 BeE 495 mode 1, AES B ER] ko 1) 3mmollAl= 5712] Al H5FoflA JEHE X|of =
- - - I
L S R7E §Qt0 2 1 7H53t 95 mode T, SO Yatol A mhE A o] = A] $FFoL Ammol rlﬂ
T3 27) #E @AE mode Mkl 319t A= 5719 Al & 37004 UETHE Aol A o g‘f;
Az7|AA 9] A (mode M)S TS 4= At =
= = ne
SmmoA= 5709 Al HEFoA AESTUE A Ul
e e
I, Zaf S A Boto® SRS AT S dglok o I
73] AR A= 9Tt (mode T). 6mmoAE= 5 N
] = . # h]
2atd 574 AIE table 19 Fig. 200 Yeb  Jje) Al 5 47he QBRE ARt YAl Al
oy
g
Table Il. Fatigue cycle according to the amount of cantilever :
]
3mm 4mm 5mm 6mm re
ol
1 5,000,000 1,936,039 312,958 62,655
2 5,000,000 2,133,231 251,653 74,734
3 5,000,000 1,504,564 226,350 85,548
4 5,000,000 3,168,974 447,376 71,176
5 5,000,000 1,315,719 319,032 62,997
Mean 5,000,000 2,011,705 311,474 71,422
SD 0724,802 85,664 9,466
6,000,000
5,000,000
5,000,000 |
;§i4,ooo,ooo
it
3 3,000,000
P 2,011,705
20
E 2,000,000
1,000,000
311,474
71,422 I
0
6mm Smm 4mm 3mm

Fig. 2. Fatigue life according to the amount of cantilever
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Table lll. Fracture mode and part of fracture according to the amount of cantilever

3mm dmm
Mode Part of fracture Mode

Part of fracture

5mm 6mm
Mode Part of fracture Mode Part of fracture

1 - -
2 - _
3 _ _
4 - _
5

Abutment, Screw
Abutment, Screw

Abutment, Screw

I Abutment, Screw | Abutment, Screw
I Abutment, Screw I Abutment, Screw
Il Abutment, Screw I Abutment, Screw
I Abutment, Screw I Abutment, Screw
I Abutment, Screw I Abutment, Screw

Mode |lI, initial crack stage.

s

A %
ep1e) A} 2308 ol 3
_u_]—

}_
2 ul eeh ol_a}Eg} E@

2 X 27,

o A% wy, HAE 44%

=,

=l
it
o
HU
w©,
]
(L
It
é
3
?j
ol
5{‘

Mode |, the product is separated into two or more.
Mode I, fracture site can be observed with the naked eye, but the product is not separated.

o] Pds] EelEA dko; RS Seto s
s 4= Q1%L (mode 1), 171 YSHE A4
T} AL & R9l2 2bds] s E ST (mode
[). YSTHE TAA= WY ol A§lo] BF
A okgitt,

Vv, &

oA SEo]

7HI 9

dzes AléEéA PP 9= B
L

|o
]
¢

rﬂ
jﬁ
o
_|_
E
2 7
T
JQ
oZ:
[‘E
XE
ﬂ
i)
o

(dynamic fracture) 2 Hé‘r T 2o shsoluy
HE o] WA o g e wf 49| FEAE o]
5ko] W 38 2isto A updo] WAEA E=
o] o]& &4 opdoletar gitt, F4 ahdof 2l
o2 72 obdo| ity Morgan 5”2 Linkow &

2 3}%01] JOH “”‘”QL o] ASE vd e

ot 55 TgAs) AR G claol
APHQ) AskelA] 2ok o] Gl Ao B

a}\qﬁ 10)
52 SPES B 915 & oAl garao.

K

364 | chatx|zto|ARRE|R] ®53H H5E 2015




ORIGINAL ARTICLE .

7Vttt I 2A1E-2 10,000 3] o]3ke] %2 WHE-3)
9l ©7] 241 A8 (low—cycle fatigue), 15F
3ol A 1005 3] Ale]o] w24EE Hi Al W
A (limited endurance)Ald, Z2]1 100%HS]
o]Are] EAIgH Y+A (unlimited endurance)Al
HOog FRe 4= Q. o] F FAIRE W Al
AFRA71 AR o] BeA o2 AEE, X1 pEES
5/ °F 1009E~2000%F 34 HI9IE ol o=

A5 AZSHE S| ot A2HEo] 121+69.9 Nojzt &
13}¥a1, Carlsson Haraldson® & YE2HEES
o] gt 1A HAEA HatA Aol 143 Nojz}
R Craig™ = A1) wekeo] 390-880
S}, 2 Aol A= Al 1A F9)

Z2tE| 7leA = wEFE 9L 71 sk

2 3
Z: —
AL =
T
i)
¢

A]
Az o] wgeH ks AR HA] FtAlQl AR <
SUEY] W Hrhs 52 350 No& 589 =27]
£ AR5kt

HgdE Fefel REES w4 BEE, 7HEA
HAE HFolA &2t 2092 FA19] Aol
A& Ban 57 stote] AETHE AR &R o)A
rest YEHEE ANSIL & o]F 7]&ofA AlRet
785 AARY EAtolu AETHEY AR 22 0R 0 5
it felghE Hargt vt oltk, Lee 5779 Wi
AZAY USHES AMET 5159 A9 kol whe
YA R AEAS Bl BAskEol 7
Bt @A Aol Zheidl B o 2
so] WAsk= Zo] EIF v Qlr}, E3F Rangert
5" % Brinemark HETHE|A Q] 3} HHE]
a4 Est=d, bending moment’ & £

S ARgsto] w7 o)X o] HdEw g 2
BiRoflA L FE] slso] JETHES] A

ol 4 glov] 4Hele] 27k AReE 19
e e] do|7t 501945 bending moment®
Z7kh) Elue qEekes] F4%el4 Holdt 5%
o SIPYS AT, EF Kwon SUE w2y W

i 052 &kl [6=R=ER 13k

=,
o

obfe} 9127 %)

. _ _ _ _ re
dfol Mk olat nlk | Ak Ageel et )
Ytk ole} 7S BAoE ARl ZA eHAel
Pl 95 A B AELFANE Jfg
% glol LhARERT wlzubae) FRso] ofR A
Fehel YBAE A2guct Aok Gk S
5 o2 Feje] QEAE ) AR pRRom
ot QBE ohAP) vy, 2 9 shae] Ead
7he 4 ek, B3] QR wAR A7 A7t 5
AT A9 ABUE DA YA HHEoE 71
A 315, 2, AE] Feel sh5o] Zsh A H
olefet T2 AgelA] $¥ WFR Q1% /1AH A
i o7 |Biths AE B ARE Eal & 4= 2ol

2 ABAE G AR Hoie AT A
Z 7|47k AR A AWk webd Aol Ak
QEUE HARO| W e o] YBUES] 714
QP IR aES Bt 71249 e
shAElojo} 3 Floju], Z7ta 0 thorsl Yt of
£ YBAE N2WS OR A7 BaF Ao
Bzhick
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A study on simplified procedure of enhanced designed implant drill

Department of Biomedical Engineering School of Medicine’,
Department of Prosthodontics School of Dentistry Pusan National University Pusan?
Ji-Hoon Yoon', Gye Rok Jeon', Mi-Jung Yun®, Jung-Bo Huh’, Chang Mo Jeong™*

Purpose : The objective of this research was to develop a more simplified drilling procedure with an enhanced implant drill.
Materials and Methods : The drill enhanced design factors enabled implantation of Dia. 5.0mm fixture with only 2 times drilling
which is more simplified drilling procedure. The enhanced drill was designed with 2 flutes, 2-phase or 3-phase formed drill tip and
25 degrees of helix angle. The proposed drilling procedure (2 times) was compared with a general drilling process (4 times) in
terms of temperature changes, cutting time and ISQ value. Results : The simplified drilling procedure indicated less heat than a
conventional drilling procedure (p<0.05). The enhanced drill showed significantly shorter drilling time than a conventional drill
(p<0.05). On the other hand, higher insertion torque and ISQ value were observed on the the suggested drilling procedure than the
conventional drilling procedure (p<0.05). Conclusion : A simplified drilling procedure with the newly designed drill could provide
higher effectiveness and safety of dental implant operations under properly controlled external conditions, such as irrigation and
RPM of drilling.

Key words : drill design, simplified drilling procedure, heat generation, cutting efficiency, initial stability
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[. M= ek EZF Al 719 5 FTER QS AIA, Bt B >
ro
5 A4 T olgle 2 HIE 57 5o 2AE o
- = = . = - M
A1} AZHUE A& w2 A= AAIE, HAE op7|skaL Qlr}”, Aol ALslaL Z9] & 4o ¢l 35?
5 = - 5 L 5 o
aEa A 5 5o oo B A Ay on 27| /P4 B0l 7hed ek =EE 3 "
S By, olst AHER sf AAe] FxAz Aol NEEE Aztejak Bl oA e de Al 19
AESHQ] TS o] 83 A|THE AZUE AJ&e L 7| 4 ao] thE vE A 2k 7|1 5 rﬁ
A7 AEA T E Holn] B9l g ez Stk & ddE e EEs o83t astd i
AR gle, BRI g S L A E TEY 3Tt 7|2 pge) dEAl, A 9 27 1
) 0%
S} A HaL 4220 AR 74 9 A 2 1 P/ mlaste] QHAA B RS B7skSIT 2
— - _ ol
Blul2 X 3§ YSUE Hob= Al A% W2 R 5
a7t 71 Aol AP AEE ofet B A e
7t Bt Aog Az JIAE A4y AT I, S= % ¢
59 7|8 Yol o] Hod o= HiFo] 7haL glo
) APEEHE Al W o) AR A3} YEREE A 2.1 @M=
o] g5 29 WA7L 2 Ao g AyzhEh 2 Aol 71E EEE I} 7Rk 1o
oubro® QZeE AYS 93 AMgEl= uhye KA B fads wwshaar sigla Agel 28
Zanby slol| 224 AN AFEn A= gure. A ARE T HY, YEHE, 5 Foloh Ao A
AR & 5 AzAE ek whRe] wet Al Bk $E F RS 2R st Al das
& BEET Al FE9 JEUES sl 2y EY 7 e U= DI Y He BEE
3t & 2] oA AH Zo2 o] o]2o]x W KA 1} (Sawbone, Pacific Research Laboratories
Ao Asisich Adubd oz Ay 37kS shesi= 1 Inc, Vashon. WA, USA)S AHEsIE. Hd 54
o 2312 o o)) shsteE PAET Qo o BA & A AN = FA= Tmm = Stof #+d
o, olefdt B RS YBUE AAof uet Hr W] S ES SS9l A AT K 27
4304 83714 AFEH o]& olFt A& A7k 27 A Adole ESFHE ARESIItHFig. 1. =
of W2 xelat @ BhAjol A BHFS Z7h AL 4 W 2B AEHES A o] S5 HAEhaL wor

11.5mm MName: TSI

Code: TS255011S
Diameter: 5.0mm
Length: 11.5mm
Body shape : Tapered
Surface treatment : SA

=

Fig. 1. Dental implant used in drilling procedure simplification.
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A, AR AR HEHE T 7P 2 A% t} (Table. 1).
?l 5.0mm TSII YEHE (TS2, TS2S5011S,

OSSTEM IMPLANT Co., LTD., Seoul, 2.2 i

Korea)& AM8otltH(Fig. 2). 7I1& Edd 482 = AEAgelA i B el w2 o
AzANA AFFE 2 0mmPE SHHOE b BA A Telw 2] oA Solrk, 9
3.0mm, 3.8mm, 4.6mm7HA] &5 SHeS et AJRloA = B A9 Qlx 9 2k WgE 5
Atk 71E o] A8d F8 fAR] aae= o) Aol ghaskd B ) Ak B o
G7h 2 B BANGOm AR AR AARelT A M 2 S WS HOl AT K] v nE F9)
R ShfolmSY 2 150l AaL = R 9T SR Ao, U 2UY 2a
29 By AY 94 L PG SHS wefstel  F@] 918 2% 2 AY FA (Drilling and

=

Seoul, Korea)& AMgsto] =28 Z]o| 3A4 =
Olb4E, 74 5L Aofaio] APRAL FUs

o O:]

SAA O AR EEE implanting machine, OSSTEM IMPLANT.,
=
o

o] R o] HIEE 22 25 Aol A SllekTig 9, SRl Aol Sa sl

Table 1. Characteristics of experimental drills for drilling procedure simplification

l)‘-l ........

S—

= Helix angle

Drill Diameter Point angle Helix angle No. of flute Drill tip shape
General Drill c20 2.0mm 118° 15° 2 Straight
C30 3.0mm 118° 15° 3 Straight
C38 3.8mm 118° 15° 3 Straight
C46 4.6mm 118° 15° 3 Straight
Enhanced drill S30 3.0mm 118° 25° 2 2-phase
S46 4.6mm 118° 25° 2 3-phase

Fig. 2. Artificial bone for heat generation test(left), cutting efficiency and initial stability test(right).

370 | cahx| 2ol AREEIR] ®I53H H5E 2015



ORIGINAL ARTICLE

2} (TVS-200EX, NEC Inc., Tokyo, Japan)&
o|-&5tl L, AxAF A 24U S FHAA
20cm™@o7l kol AAsielet, AT 5704 54

SHAIL 2 S =EY 9 0.3mm Eojxl &
= [

burg, Sweden)E °1-§-3t] ¥+ 5714 ISQEE
= S35t} 2% Halel HAATRS: dHuj] &

AHEAH (one—way ANOVA)S AAJSlal Tukey
testE ol-&slto] AR AASHITE IS
= O|3FE t—testE o|-&slo] HatAlol
o}, zkatol tisf Bt 9 A S AESH A
ﬁl‘}—J |3 e ﬂo]ob& SAEA = Minitab

O
=)
1o
Jo
1o
_)iv‘

Table 2. Mean temperature changes and SDs in study of drilling procedure simplification

G Initial Temperature Normal *Tukey
el L temperature(°C) changes (C) probability grouping
C20 5 36.66 + 0.19 75.40 + 2.85 0.64 D
C30 5 36.71 = 0.30 12.52 + 0.53 0.78 C
C38 5 36.23 + 0.33 11.24 £ 0.76 0.86 C
Cde6 5 36.56 + 0.15 7.36 £ 0.62 0.87 B
S30 5 36.47 + 0.18 11.42 = 1.01 0.70 C
S46 5 36.34 + 0.22 2.46 + 0.51 0.61 A

“Group with the same letters are not significantly different (p)0.05).
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Fig. 3. Temperature measurement equipment (left), Drilling condition applied to heat generation test(right).
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7F oAl 7P RAl UERaL (p<0.05), C46+, IHTable 3), S46-0] 1,46 22 K= AT 39

C38+, S30%, C30+, C20+ w=oI%iaL, C38+tyf Al AAAIZRO] fostA 7HE & A et

S30% 18]al C30+ 7Helle Foldt &folg Hol| (p<0.05), S30%, C30<, C46+t, C38%t, C207-

okt (p=0.051). A= 2t AL 7H & & 0% YERT BE AP folgt 2fo]E UEL

= a2 JeRd ARTe 8307 (11.42°0)0]9l1 WAeh(p<0.05). C30+, C46%+ 12]al €38 7tol

aute S o] 83 AWTE 7P =7 Urhd 020 & {23t Zo] S Holx] Ykthpy0.05). A& 18t
=

T(75.40T)Hr} @2 2% tﬁﬁlﬁl Uept, 2E AT 7HE 71 AAZRE el AT
Ao A AESY 2= WA YERE siHE S30H(3.1 2)ol%al, YHtEg S o] 83t Ay &
2o) 17} 7 Uehis 73%% WY ALE  ohEE A AT UERETHp0.05),
= =984 Zo)7 13mmoA 14.5mm AtoloflA] L 712 EEy ut 7haskE EEE 39 1SQ
el dtk(Fig. 4). S o]FEE t—testE AR AiKTable 4), k4
BE Aol BAIZ) et SR A A BHE 22T 3(73.44)0] AN EBL o] §3F

Table 3. Mean cutting time and SDs of drilling procedure simplification

Group n Cutting time (sec) Normal probability *Tukey grouping

C20 5 5.48 = 0.19 0.87 E

C30 5 3.44 = 0.21 0.72 C

C38 5 3.78 £ 0.19 0.87 D

Cde 5 3.70 = 0.16 0.92 D

S30 5 3.00 £ 0.16 0.92 B

S46 5 1.46 + 0.18 0.57 A

*Group with the same letters are not significantly different (p)0.05).

80.0
744
688
631
515
519
46,3
406
350

Fig. 4. Bone temperature distribution according to drilling procedure.
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Table 4. Differences in I1SQ value g
o
Variables Group n M=SD t p ﬁg
150 value Conventional drilling procedure 5 70.08 £+ 0.96 391 0=0.008 ?ﬁ
Simple drilling procedure 5 73.44 £ 1.65 E
fon
rin
In
(70.08)Hr}t 1SQ frol ZA HYebstth(p=0.008). A e 3 AY e ghske o RE &2 o
A =8 Aol ) Agotes AREAL ik 2 il
W 837 AHEE TR B ASAS B 8
v, 3% 3 o% 7137179 FAKR A% A4 F7h L A Bl i
ofgw 2 AIE BAANA 4= Y. webs, =4 2
=2 AEUES] o] Brinemarkell o3l = &) 39 7haslel ek e YA AHejARE)
A ol A7 ATA LR s e e o QZE Mel7|Zo] QAL WO o & ulo] 7H A
SHE} 9 & 24 Afolo]l A 22o] AAIEe]l A ASkal JETE A& Huslo] wEe uisA] 2
§lol A% duElojop gtk o] 2ol R AANE asir} shAth B Aol As 712 =g 3y ol
A1 Qlek. Albrektsson 53°] AR AFAA & AT §EALS vlwste] fAE =do] ALy 7ha
2 AR 6714 8 AEUE AR A A 3hE =yy abgS Aok starx) sk
A, YEHES] oY, #¥ 2, 8599 T 24, 23} JETHE =go| oy HAL 3HS 0|8
& W 8 a sk 20l o] FolA AZHE Flo] A 22L AAEle] QdEeES] Al Tk de
U a48e Aao) A A9t dSUES] & Sl Zlo|ok o9} o] =Y HAH AL A2
g, #2723 s oIt ASEE I Zo A &4bo] glojok shal JEE] 2] kA
A= I AT EOIG AZES wolZl A F40l g glojo} i) 943t it o] Baslch A
A 2Zolle Alee] B Felv A2 wel7l 9 5o 2e9 griole BlEY Zho] 25°0]1 &
A A= v} kAL QTP AERE AR 2 o) JligE 27lo|n AeHE it FARS 7o o)
715 FAZA| 2o Alzaks A Aol H O Ak @ npAh S o)y WAANE FFA AL 4
Ot 4 EEHES AR ARSI Al EUE gejolrp, 7kasiE md 3L 23] wrow 9
O] L YA F20laL AL FEE 7, Ale LE Aol 7153t tgd IS AT, de
3SRt AAR FEPZE H FAsaL T B AMEE| 9l AWk 5 o83t 438]9) 2ol =
AR = 27] 71A7RS HllA H27A= e A W @ A, A s, 27) A vl
Ee ot o AR Fofste] R a2 S sl
7HAZAL, Zefolls BFekA, AEsh Wios a4 =4 ol TAsh= 42 ALk ofste #
A A71E FE A7l Sl it A7 A3 2|glofof sl &) D] QleEE ox] Srof B3t
1P = B2 27)0f 23] el A el &I+ = Eriksson 59 dA4Y¢}t Erikssond}
< 134 o o Yot SAI A9, SA BEE 9’ Albrektsson® @Fto|n> ¢ 47CoA 187 2|4
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May

mTitle : The Texas Meeting, Annual Session of
the TDA

« Sponsor : Texas Dental Association

« Event Dates : 5/7/2015 thru 5/10/2015

« Location : Henry B Gonzalez Convention

Center

« City : San Antonio

« State : TX

« Country : USA

« Exhibits : Y

« Booths/Tables : 450

« Contact : Ms. Sandy Blum

« Website : www.tda.org

« Email : sblum@tda.org

mTitle : Music City Dental Conference

« Sponsor : Tennessee Dental Association
« Event Dates : 5/7/2015 thru 5/9/2015

« Location : Nashville Convention Center
« City : Nashville

« State : TN

« Country : USA

« Exhibits : Y

« Booths/Tables : 120

« Contact : Ms. Sharon Melvin

« Website : www.tenndental.org

« Email : sam@tenndental.org

m Title : Council on Dental Practice (CDP)
« Event Dates : 5/7/2015 thru 5/9/2015
« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Ms. GraceAnn Pastorelli

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2882

« Fax : (312) 440-7494

« Internet Site : www.ada.org

mTitle : Council on ADA Sessions (CAS)

« Sponsor : Conference and Meeting Services

« Event Dates : 5/13/2015 thru 5/16/2015

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Ms. Glynis Wilkins

« Organization : Conference and Meeting
Services

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-

2678

« Phone : (312) 440-2500

« Fax : (312) 440-7494

« E-Mail : online@ada.org

« Internet Site : www.ada.org

mTitle : 159th NCDS Annual Session

« Session Description : Annual Session

« Sponsor : North Carolina Dental Society
« Event Dates : 5/14/2015 thru 5/17/2015

« Location : Kingston Plantation Embassy Suites

« City : Myrtle Beach

« State : SC

« Country : USA

« Exhibits : Y

« Booths/Tables : 125

« Contact : Ms. Priscilla M Allen
« Website : www.ncdental.org

« Email : pallen@ncdental.org

mTitle : Annual Session

« Session Description : Annual Session

« Sponsor : South Dakota Dental Association
« Event Dates : 5/14/2015 thru 5/16/2015
« Location : Sioux Falls

« City : Sioux Falls

« State : SD

« Country : USA

« Exhibits : Y

« Booths/Tables : 65

« Contact : Ms. Brenda Goeden

« Website : www.sddental.org

« Email : brenda.goeden@sddental .org

mTitle : Focus on Dentistry: AlO - Italian Dental
Association

« Sponsor : Associazione Italiana Odontoiatri

« Event Dates : 6/11/2015 thru 6/13/2015

« Location : Chia Laguna Resort

« City : Chia, Sardinia

« Country : Italy

« Exhibits : N
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« Contact : aiosardegna@aio.it
« Website : congress2015.aio.it/index.php

« Email : aiosardegna@aio.it

mTitle : Florida National Dental Convention

« Sponsor : Florida Dental Association

« Event Dates : 6/11/2015 thru 6/13/2015

« Location : Gaylord Palms Resort/Convention Ctr
« City : Kissimmee

« State : FL

« Country : USA

« Exhibits : Y

« Booths/Tables : 325

« Contact : Ms. Crissy Tallman

« Website : www floridadentalconvention.com

« Email : ctallman@floridadental.org

mTitle : Pacific Northwest Dental Conference

« Session Description : Pacific Northwest Dental
Conference

« Sponsor : Washington State Dental Association

« Event Dates : 6/11/2015 thru 6/12/2015

« City : Bellevue

« State : WA

« Country : USA

« Exhibits : Y

« Booths/Tables : 173

« Contact : Ms. Amanda Tran

« Website : www.wsda.org/pndc

« Email : amanda@wsda.org

m Title : Maine Dental Association Annual

Convention

« Sponsor : Maine Dental Association
«Event Dates : 6/12/2015 thru 6/13/2015
« Location : Samoset Resort

« City : Rockport

« State : ME

«Country : USA

« Exhibits : Y

« Booths/Tables : 47

« Contact : Ms. Cindy Sullivan

« Website : www.medental.org

«Email : csullivan@medental.org

mTitle : 119th ISDA Annual Session
« Sponsor : Idaho State Dental Association
«Event Dates : 6/17/2015 thru 6/19/2015
« Location : TBD
« City : Boise
«State : ID
«Country : USA
« Exhibits : Y
« Booths/Tables : 60
« Contact : Ms. Rachel Wickham
« Website : www.TheISDA .org

« Email : Rachel @ThelSDA .org

mTitle : Idaho State Dental Assoc. 115th Annual
Session

« Sponsor : Idaho State Dental Association

«Event Dates : 6/17/2015 thru 6/19/2015

« Location : Sun Valley Resort

«City : Sun Valley

«State : ID

«Country : USA

« Exhibits : Y

« Booths/Tables : 60

« Contact : Ms. Rachel Wickham
- Website : www.TheISDA .org

« Email : Rachel@TheISDA .org

mTitle : 99th Annual Session

« Sponsor : Wyoming Dental Association
« Event Dates : 6/18/2015 thru 6/21/2015
« Location : Holiday Inn

- City : Rock Springs

« State : WY

« Country : USA

« Exhibits : Y

« Booths/Tables : 25

« Contact : Ms. Diane Bouzis

- Website : www.wyda.org

« Email : wyodental @gmail.com

m Title : Council on Communications (CC)

« Event Dates : 6/26/2015 thru 6/27/2015

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Ms. Marcia Cebula

« Address : 211 East Chicago Avenue

- City, State, Postal Code : Chicago, IL 60611-
2637

« Phone : (312) 440-2806

« Fax : (312) 440-7494

« E-Mail : cebulam@ada.org

« Internet Site : www.ada.org
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mTitle : Council on Access, Prevention and
Interprofessional Relations (CAPIR)

« Event Dates : 7/16/2015 thru 7/18/2015

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Ms. Amy Radosevich

« Email : Radosevicha@ada.org

mTitle : Management Conference Week
« Sponsor : Membership and Dental Society
Services

« Event Dates : 7/20/2015 thru 7/23/2015

« City : Chicago

« Country : USA

« Exhibits : N

« Contact : Mr. Ron Polaniecki

« Organization : Membership and Dental Society
Services

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : (312) 440-2599

« Fax : (312) 440-2883

« E-Mail : polanieckir@ada.org

« Internet Site : www.ada.org

mTitle : GDA Annual Meeting

« Sponsor : Georgia Dental Association

« Event Dates : 7/23/2015 thru 7/26/2015

« Location : Omni Amelia Island Plantation

« City : Amelia Island

« State : FL

« Country : USA

« Exhibits : Y

« Booths/Tables : 67

« Contact : Ms. Patrice Williams
« Website : www.gadental.org

« Email : williams@gadental.org

mTitle : Commission on Dental Accreditation
(copa)

« Event Dates : 8/6/2015 thru 8/7/2015

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Mr. Paul Dohearty

« Address : 211 E. Chicago Ave

« City, State, Postal Code : Chicago, IL 60611

« Phone : (312) 440-4653

mTitle : 29th EUROPEAN CONFERENCE ON
PHILOSOPHY OF MEDICINE AND
HEALTH CARE

« Event Dates : 8/19/2015 thru 8/22/2015

« City : Ghent

« Country : Belgium

« Exhibits : N

« Contact : To be determined

« Website : espmh.org

« Email : emailto:bert.gordijn@dcu.ie

m Title : ESPMH- 29th European Conference on
Philosophy of Medicine and Health Care

« Event Dates : 8/19/2015 thru 8/22/2015

« City : Ghent

« Country : Belgium

« Exhibits : Y

« Contact : To be determined
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