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Reconstruction of Alveolar Bone Defects with

liac Bone and GBR Titanium Membrane
for Dental Implant Site Preparation

Da—Nee Jeon, Uk—-Kyu Kim*

| Dept. of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National University, Republic of Korea

ABSTRACT

Reconstruction of Alveolar Bone Defects with Iliac Bone and GBR
Titanium Membrane for Dental Implant Site Preparation

Da—Nee Jeon, Uk—Kyu Kim*
Dept. of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National
University, Republic of Korea

Objective: The objective of this study was to evaluate the success of bone
reconstruction of the severely atrophic maxilla and mandible using iliac bone with
titanium membrane for dental implant site preparation.

Patients and methods: Tenconsecutive patients who required bone graft for dental
implant were studied. Group I (5 patients) hadreconstruction with iliac bone and group
I I (5 patients) had reconstruction with mandibular body bone. The two groups were
evaluated the volumetric changes with cone—beam computed tomography (CBCT).

Results: The group I with the iliac bone grafts showed less mean absorbed rate than
group I I with mandibular body bone (MBB), but the difference was not significant.

Conclusion: Reconstruction of alveolar bone defects with iliac bone and GBR titanium
membrane is considered as reliable method for dental implant site preparation.
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INTRODUCTION

Moderate or severe periodontitis, cystic
lesion, oral cancer and trauma can cause
alveolar bone defects. If the alveolar bone
defects are not large, it could be restored
with xenograft or allograft material. But,
for long term stability and surgical
success of dental implant, sufficient bone
quantity and favorable bone density are
very important. Therefore autogenous
bone graft is necessary and it was thought
as the gold standard in alveolar ridge
reconstruction,

Bone substitute materials are
developed, but autografts is always
excellent in recovery of function and form
or adaptabilityt. The principles involved in
successful bone grafts include
osteoconduction, osteoinduction and
osteogenesis. Osteogenesis only occurs
with autografts. Autograft does not induce
immune rejection response and has
absolute biocompatibility.

For grafting, autogenous bone can be
harvested from intraoral and
extraoraldonor sites.Intraoral donor sites
could be mandibular symphysis, body, and
ramus. Extraoral donor sites could be
calvarium, tibia, iliac crest and rib. Iliac
bone is the most commonly used for
moderate alveolar bone defects and it has
a large quantity of cancellous bone.
Cancellous bone has more osteoblasts and

osteocytes than cortical bone, therefore it
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provides more osteogenesis. For mild or
moderate alveolar bone defect, mandibular
body bone graft is useful. It is easily
harvested and donor site and recipient site
are very close.

This study focused on the availability of
iliac particulatedcancellous bone marrow
(PCBM)
regeneration (GBR) membrane reinforced

graft with guided bone
with Titanium comparing to other
autogenous bone grafts like mandibular
body bone.

PATIENTS AND METHODS

1) PATIENTS

Ten consecutive patients who required
bone graft for dental implant were
studied. They underwent alveolar bone
graft surgery for dental implant at the
Department of Oral and maxillofacial
Surgery in Busan National University
Dental Hospital. Their average age was
50.71. Seven patients are male and 3 are
female (Table 1). Age, gender, cause of
alveolar bone loss, kind of grafted bone
was researched in each patient (Table 2).
Their causes of alveolar bone loss are
variable; oral cancer, cystic lesion, traffic
accident and so on,

Alveolar bone defects were reconstructed
with particulatedcancellous bone mallow
(PCBM) of iliac bone and mandibular body



bone. We divided two groups by donor site
of bone graft.

Table 1. Patients
Patient Recipient sites(n) M/F Mean age
10 n=10 7/3 50.71
Table 2. Patients

Name |Age | Sex Causes of loss | Location of | Donor

of alveolar bone defect site

Lee 00 | 36 | M scc #343637 | Mac
T PCBM

Mn. Ant. & | lliac

Jung OO | 42 | M | Ameloblastoma Lt PCBM
GuUOO | 46 | M |Edentulous state|  Mx liac
’ PCBM

Bak 00 | 50 | M OAF #5617 | Jec
v PCBM

lliac

Kim OO | 27 | M | Traffic accident | #31,32,41,42 | block
bone
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2) SURGICAL PROCEDURE

Fully informed consent was obtained
from all patients prior to treatment. For
iliac bone harvesting, general anesthetics
were administered via nasotracheal
intubation, Local anesthesia, skin incision
and dissection were done in layers on left
iliac crest bone site. Musculoperiosteal
flap was elevated and iliac bone was
exposure. Harvesting of iliac PCBM was
done through the trap door of cortical
opening. Iliac PCBM was trimmed to fit
the alveolar defect site. The bone graft
was fixed with screw. It was covered with
GBR membrane reinforced with titanium.
Wound site was primary closured with
releasing incision. After about 10days of
hospitalization, patients were discharged.
After 4months later, membranewas
removed before 1st implantation.

A. Recipient site

E. MBB F. lliac bone

G. Membrane

D. GBR membrane

H. Titanium membrane

|. Primary closure

Fig 1. surgical procedure
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Table 3. lliac bone graft

Table 4. Mandibular body bone graft

Recs:iii)eient Location of defect| Height gain | Width gain Rec;ii?eient Location of defect| Height gain | Width gain
1 #34,36,37 8.1mm 9.9mm 1 #14,15,16,17 5.3mm 6.5mm
2 Mn. Ant. & Lt. 11.4mm 6.6mm 2 #26,27 5.2mm 6.5mm
3 MXx. 5.1mm 7.3mm 3 #35,36 5.8mm 7.8mm
4 #15,16,17 4.4mm 4.6mm 4 #35,36,37 3.8mm 4.4mm
5 #31,32,41,42 6.7mm 3.2mm 5 #34,35,37 6.5mm 8.1mm

C. 1st implantation(After 4 Mo.)

D. liac PCBM graft

E. Height & width measurement

F.1st implantation

Fig 2. Radiographic evaluation and measurement

For mandibular body bone graft,
patients wereconscious sedation. Block
bone was harvested by vertical and
horizontal osteotomy. The rest of the

process was similar to the iliac graft (Fig
D.
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3) RADIOGRAPHIC EVALUATION
AND MEASUREMENT

Patients divided two groups. Group I
(5 patients) had reconstruction with iliac
bone and group I I (5 patients) had
reconstruction with mandibular body
bone. The two groups were evaluated the



volumetric changes with cone—beam
computed tomography (CBCT).

Their maxilla or mandibular edentulous
state was scanned with CBCT for
preoperative diagnosis (T0), immediately
after bone graft (T1) and 4months later
(T2). Height and width were measured on
CBCT images. It measured on mesial and
distal side of fixed screw and we tried to
measure up at the same site. Volumetric
changes were evaluated by multiplied by
the height and width.

RESULTS

The wound healed well without
perforation or fistula. After bone graft,
alveolar bone defect site was increased in
the height and width. Group I (iliac
PCBM) increased 4.4~11.4mm in the
height and 3.2~9.9mm in the width.
Group I I (MBB) increased 3.8~6.5mm in
the height and 4.4~8.1mm in the width. It
was considered it depends on the alveolar
bone defect size and recipient site
(anterior or posterior teeth site).

For the stability of bone graft,
implantation was done by 4months later.
Before the first implantation, GBR
membrane was removed. Height and width
were measured at this time.There has
been a little changeithey were generally
decreased. Group I (iliac PCBM) were
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slightly decreased compared with Group I
I (MBB). The bone graft surgery was
successful and sufficient bone was
obtained for dental implant,

DISCUSSION

Severe bone loss from trauma,
infection, or advanced atrophy usually
demands the iliac crest as a donor site to
provide the volume of bone necessary to
reconstruct the defect. Iliac PCBM has
both cancellous and cortical bone. GBR
allow to maintain of adequate space under
the membrane to allow migration of cells
and ingrowth of blood vessels from
adjacent osteogenic tissues to occur. For
iliac PCBM graft, two team approaches is
possible and donor site wounds can be
sutured primarily. Although harvesting
iliac bone has disadvantages like
hospitalization and temporary walking
disturbances, it provides a large amount
of bone and its stability

CONCLUSIONS

Autografts with iliac bone and
mandibular body bone showed the high
qualified new bone formation of alveolar
bone defects. Especially, use of iliac bone

Reconstruction of Alveolar Bone Defects with lliac Bone and GBR Titanium Membrane for Dental Implant Site Preparation | 9
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with GBR titanium membrane can be
optimal to moderate sized defects,
vertically, horizontally compared to the
GBR

titanium membrane seems to be reducing

mandibular body bone graft.

the bone resorption and maintain the bone
grafts.
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ABSTRACT

Effect of rhBMP-2 and rhPDGF-BB coated onto titanium implant on
Human mesenchymal stem cell

Jung—Bo Huh
Department of Prosthodontics, School of Dentistry, Pusan National University,
Yangsan, Korea

Purpose: This study was aimed to examine the effect of rhBMP-2 and rhPDGF-BB
which were known as bone growth factors coated onto the anodized implant on response
of stem cell.

Materials and Methods: For In—Vitro Study, the discs were made of anodized titanium
surface with the diameter of 12mm and the thickness of 3mm. The specimens were
classified 3 groups. Control group is anodized titanium surface group, rhBMP—-2 group is
anodized titanium surface group coated with rhBMP-2 (50ng/ml), Combination group of
rhBMP-2, rhPDGF-BB is anodized titanium surface coated with rhBMP-2 (50ng/ml),
rhPDGF-BB (10ng/ml). Cell attachment and proliferation were measured by scanning
electron microscopy, XTT assay. For analysis of cell differentiation and mineralization,
ALP activity assay, RT—-PCR, osteocalcin production assay and alizarin red stain—
mineralization assay were measured. The statistical significance was analyzed by
Kruskal-Wallis test. Multiple comparison was performed by Tukey—Kramer HSD.
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Results: thBMP-2 group and combination group of rhBMP-2, rhPDGF-BB were
effective compared to control group in XTT assay at 4th day. Combination group of

rhBMP-2 and rhPDGF-BB, rhBMP group,

control group in order were effective in XTT

assay at 10th day (p<0.05). In results of ALP activity analysis at 7th, 14th days, there is
no effect among rhBMP group, combination group of rhBMP-2 and rhPDGF-BB, control

group. But in results of 21th ALP activity analysis, thBMP-2 group, combination group

of rhBMP-2 and rhPDGF-BB were effective compared to control group.

Conclusion: thBMP-2 group and combination group of rhBMP-2 and rhPDGF-BB
were effective compared to control group on bone formation in vitro studies,

Key words : rhBMP-2, rhPDGF-BB, dental implant, osseointegration

I. A&

Aol AEHES AMESH] A& o] %
AEHE FH T FAS SXA7|7] Sl &9
Aol A&H R WHE A P, HEITE
714 HAH (machined surface)S AlZo g
AEHEY 89 125 W3 AA & 73
AA71H = B2 A4S0 AT dEHES
#H AA7IE S7HA717] SlsiAl AHR-A] 0]
A A=A EAF 5ol AMEESL, g
= 43S 9 o34 89S FA4A1717] A8l
A F=AES} (anodizing oxidation)WHEE A
LEofR| 1L t}? A¥rAQl AESHE Az A
= BHSZ VIAZHCE AZA o & A=
(osteoconduction)E &7} Al7]= AWOREE
2 442 7| & £ ST 28U Als #
Aol = A7t F3ekA] 13 AE, 18Y, 7
5 thAF A3 7R oY) A AF - shet

[ B ANCN
xl—a

10 L 1o ofx

__l-ru

12 | ZNU=2ESE|X|  Volume 4 Number 1 2012

>,
o
4

i o
ul

H

=

)

E&H Afde
ko] AghE HHA
715171 o= ¢4
717] flsto], o= ¢
4 GHBAL Hg30] 3
A750] go 1Y Folo,
FEAS 277171 SI914
A2 ASHE 9o BMP (bone
morphogenic protein)¢} 22 I AARIAE
FHsto] £2 T FAS BoF= dF ol
® HU

19659 Urist’7} $&9 Z&ollA BMPY =
F=o o8 & FAS A5 gk ol
Wozney 50| 2222 Cloning® Ad-53FHA]
recombinant human BMPY| 33+ @2 A+
7 A= I QU

BMP (bone morphogenic proteins)=
FE 7|EJAAE 24T 2N F FHS &

¢

o
::l,

o
:|o

b

R
o,
g 1°

N

L

e = ox (m
iy (M ol o lo

oZ o\ o

o
lﬂp\ L

rlo

,

-

ml‘J Fll‘

My g 2 ope N
9
Jﬁnz—‘mloﬂllﬂlﬂn

o

o

N oo e

X,
S
ro

(I



sto] ZAZAE (Osteoprogenotor cell)2H
B 22AZY FAE fEoka B 714S B
shel & 949 54 Pep

19999 9] Bessho 5“2 rhBMP-27} 4=

E 29 T P4o) ABAYHY BT 9k
rhBMPE 2-8317] flsiA g2 d+S°] o]
2=t chondrosulfate, hydroxyapatite”,
collagen 0|85t HHSo| i F A 0|t}
W AlE2 ¥ A YEHE FHo ZA
H Z®E rhBMP-27} ZR-& ] a7t glx
YBUAE B F9o) NET ARS FEH:
A molzyt Wikess 508 WA 45
rhBMP-2¢] 32 Qolr A3
Agt AETHE | rhBMP-28 IH
229 AApo] BTHolE B sgon, §
AR Az 7led dsiH F22 rhBMP-27}
USTE BHO| ¥ HolFS o, /= &%
7F ok 7;‘1% Hol & dF4EE A
Hall 5’2 %2 rhBMP-2 XA && 34
s17] feIAE Eebe thaal Abeh B (4
shER)ol $el 4 Tk 23 Fe,

FR A0 F ZUE A BFo7 oFTANS}
%} E]—Eoﬂ BMP= x—].Q_o].of] H:Lx% oz x]z
T FUYE A7 B2 B S0 Wikesjo,
Leknes 5%l &J8fl TR = o] FHo} F=4t3} ¢
SUHEE Helr 29 BluE A 8 & 5
AL, A A&l oAM= & FIHE AE
AR E AR SHA] 9871 wizoll 4 oAEel
A &olstA AHEEOl E o Aok o3t o
B FFAE AEFEE T AR AAY H8
’iloi ol& HojA e ok, Iy BMPH

= Agsto] A4 T FHE AR At &
st AEA A" AxZANA %S 7

SF41 24 bone to implant contact ratiol:
intra threads bone density® H7} & 4+ 3l

141:0

ﬂll

rhBMP—-22t rhPDGF-BB7t & E|EHs0| Q17+7HE

IC®l KOREA

Korean Society of Oral implantologists

=
gt = A4S %‘11*17]?«43 /\15‘“01 O]
o, 22 AoA st AER
rhPDGF-BB¢} deproteinized bovine block
< membrane¥} &7 &35t aFQl £
A o JPoh Busigioh t danRaAs
212 (PDGF: Platelet derived growth
factor)= F8& A A5 EEEQJ stz =
BT T A B A S8t @13‘— Sk Al

EREE ANeFE FER RIFNAARA,
ZOMNEE E3ol= Su|g ] ] of Hgt
ket = 40]Z}§/~1 ot Aem dEA 9l
. PDGF= @48 OMEP A A Ze}

Z 718N = HH]EM FTEL AN F &
7l 229 Aot} AEHE T4 &
B4 FE Ao olgt T2 olfE ZEE 3Tt
A718Ee =89 ggtoz rhBMP-2 ¥4}
A E o8 44U sl PDGF 5 Eot
2342 AR ¢=#HA rhPDGF-BBE &%
Agot= Ao dis Azt Eokoh ' Ty
T Aol $8% 9T st AR A
rhPDGF-BB&} rhBMP-2& ZHo] 9JZHE ®
Hol| TIPS o ol }E T F4H aHE
Ig o] AAT= AFsitt, oA 2 A9
542 43 A" dETE HHO
rhBMP-2¢} & o2 A& AR g%
rhPDGF-BBE &34t3t AEHE Al
g5to] rhBMP-2%t &= I &7E 23} ] asto]
NzeE a7t JEAE B7Hks o= A

oI},

Z7|M=el 3o olxle @& | 13



Korean Society of Oral Implantologists

I. 97A &2 % g

In Vitro study
1. A=

D Al HE A=

27 12.0mm, ¥/ 3.0mm9] 44E& &+
e grade IV A9 235 A2sHS
(Cowellmedi Co., Pusan, Korea). Z8& 3
A &2 Heg 23 E 240 E AR5
o rhBMP-2 (Cowellmedi Co., Pusan,
Korea)2 @& "3 3 rhBMP-2¢}
rhPDGF-BB (Prospec Co., NJ, USA)E &%
stof AFT F& AW Lo = ARSI

QL

Table 1. Experimental Groups and Methods of
surface treatment

Groups Methods of surface treatment
Control Anodized surface
BMP Anodized surface + rhBMP-2(50ng/ml)
Anodized surface + rhBMP-2(50ng/ml) +
BMP/PDGF rhPDGF-BB(10ng/ml)

plateo] Zt well G AlHS AT Hol 912 &
A AXAIZ F AJHY TE W
rhBMP-2 @& §H (50ng/ml pH5, MES
buffer) 8ulE o8] F&o Uiro] MAsto &
12 HAA sttt rhBMP-2¢ rhPDGF-BB
YL rhBMP-2 (50ng/ml)¢t rhPDGF-BB
(10ng/ml)E L;12 3Asto swE AR, Zx
£ HAA st BE 3FL 2 F WY 2
& HZ] &of A AJsYsETE,

O
o
I
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2. A7 4Y

1) A=z

Human mesenchymal stem cell (Lonza,
Walkersville, MD, USA)<2 mesenchymal
stem cell growth medium (Lonza,
Walkersville, MD, USA)& AH&-3te] 37T,
5% CO9 =AA wjFsttt. A=Z7}t
culture dishell 80% °]4 AHA W 0.25%
trypsin, 0.1% glucose7} &3¥ 1mM EDTA
&9 (Invitrogen)= AH&-5to] At v skl aL,
A= 2~39f g HA wA|sHTE ZobA|Z
29| 832 A, NEZE seeding & T B3
= HjFHY Sl Osteogenic Media bullet kit
(Lonza, Walkersville, MD, USA)Z 1LA|3}¢]
14, 2147k wjeksteich, Ao AMEE A2
passage 6~87tx] 9] M|Z2F AHE-5FSTt,

2) FHsHy 24

A|ze] Fejet Bz A= 5 Pastr] falA
SEM< &7833itt. 197t wjFet AlH-E PBS
(phosphate buffer solution)Z A& 3} 1L,
2.5% glutaraldehyde (Sigma Aldrich, St
Louis, MO, USA)Z 60+ 7t 1x} A3 & 1%
osmium tetroxide (Sigma Aldrich, St
Louis, MO, USA)Z 2a} 143t F &3} 3}
A< AFHT} Critical point drying #4382 A
Z gold sputter coatingS A3 F
scanning electron microscopy (JSM-
6700F, JEOL, Tokyo, Japan)E ©]-&3t¢] A
EZO FHE skt

3) NIZ9| 34 £4 37}

Az o) FA1E grelstr] Y8 2x10'cell/ml
ol =22 N|EE seeding 3 ¥ 4, 1097 =¥
3l93, XTT assay kit (Cell Proliferation



Kit T, Roche Applied Science, Mannheim,
Germany)E °]-&3t9 T4 A= SHsHA,
XTT labeling reagent (soium 3[1-
[(phenylamino)-carbonyll-3,4-
tetrazolium]-bis (4—-methoxy—-6-nitro)
benzenesulfonic acid hydrate)®} electron
coupling reagent (N-methyl dibenzopyrazine
methyl sulfate, PMSE 33 PBS)E A%
T2 EAste 250w 2 welloll F7Re &
37T, 5% COz98| = oA 2A17F &< WA R
o}, WHSAIZ] 3 ZF well®) formazan products
2 FH3| &3AA 96-well plateo] ¥,
ELISA analyzer (Spectra MAX 250,
Molecular Devices Co., Sunnyvale, CA,
USA)E ©]&3t9 450nmlA &3ttt

4) M|zo] 231 £4 BT}
(1) Alkaline phosphatase (ALP) activity
assay

Z2EZA2Y B3-S sty A 1%
10'cell/mlo] S =& AZE seedingdt & &3}

= wjFAde] 7, 10, 21L7F wjFFF L,
alkaline phosphatase assay kit (Biovision
Research, Mountain View, CA, USA)& o|%¢
3}9] alkaline phosphatase 84EE £43l%
o Az A &5 §do R AR & ALP
assay bufferg ©|-&3 52 H 231 A&
3l &3] &ajAIZl F 47, 13,000x golA 3
278 94 EEste] AsdvS A,
Bradford (BioRad Laboratories, CA, USA)
RS o]-&ote] TS At & FFY o
WAL 96 well plateo] 80u® ¥ 5mM p—
nitrophenylphosphate® 50ul® Z+ wellol| 3
7kt S Addt A E A7 5 A2
A WES-A]7]1 & p-nitrophenylphosphateZ} 7}

rhBMP-22} rhPDGF-BB7} X&EE E|Eh=0| AZZIFE7|IM=S| BHS0l 0|X|=
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&3] Fo] §AE p-nitrophenolE ELISA
analyzer (Spectra MAX 250, Molecular
Devices Co., Sunnuvale, CA, USA)E o] &3}
o 405nmollA &4k,

2) AFTTdaLAH-3(Real Time
polymerase chain reaction: RT-PCR)
ZIAZ29 £33} Hofst= FAAEY
mRNAS W3S 2Q157] 3 1x10'cell/ml
9] 2= 2 NEZE seeding 3 T BIG= Hjok
Hofl 1047 w3t L, one step SYBR
primescript RT-PCR kit (Takara Bio
Incorporation, Shiga, Japan)Z ©]&3}]
RT-PCRES A AstAt. Total RNAE
RNeasy mini kit (Qiagen Inc., Valencia,
CA, USA)E ol&sto] £2|3t &, EFF=AE
o]-g3}to] 260nme} 280nmolA Y] FHEES =
A, &9 Y9 total RNAS AZFstAT
Total RNA®} 20pM 9] primerE kit 2] A3
A gH7 533 & Real-Time PCR system
7300 (Applied Biosystem, Foster city, CA.,
USA)E ©|83t9 RT-PCRE A AT}

5) ELISA, osteocalcin production assay

ZENEZEY B3 FQlstr] {8l 1x
10%cell/mlY] =2 AEE seeding 3 & H
S5 wiFH 2147 wj et H
DIAsource hOST-EASIA kit (DIAsource
Immunoassays S.A., Nivelles, Belgium)=
o] 83} osteocalcin® AAHFL Qg
7+ well9] vjFAS A4 Eejste] 4edS F
3 3 96-well plateo] ¥ ¥ Anti—OST-
HRP-conjugateg F7Fsto] Ao A 247t
¢ BEAHY BHEHE AAZ & wash

soultion® 2 3®¥ A3}, chromogenic

08
oo
=
(6]
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solution (TMB, Tetramethylbenzydine)< %
o % 9 A AR A2oH 308 7w
SAIAt}, Stop solution© 2 ¥H-& Az A7
% ELISA analyzer (Spectra MAX 250,
Molecular Devices Co., Sunnyvale, CA,
USA)E ©]&3t49 450nm A &3ttt

6) AZ2| 33 §4 B7}
oM ZR9 E355
10'cell/ml?] F=2 AZE
SH= Hje
red S stain H<

gelstz] A8 1x
seeding 3 & &
Hof 21¢7F vFsER L, alizarin
o| &35l L MRS =4

stk A|EX PBSE 23] $A|3F & 70% o|Er
22 4CoANN A7 Bt 1A H, FHFZ

FAIsIH T, A4 1587 40mM alizarin
red S €9 (Sigma Aldrich, St Louis, MO,
USA)L &2 Mg & §HS AATT F, T/
2 FASAd. g9 Az 10%
cetylpyridinium chloride (Sigma Aldrich,
St Louis, MO, USA)E 1A7F &¢t A sto]
dyeE =9¢ & ELISA analyzer (Spectra
MAX 250, Molecular Devices Co.,
Sunnyvale, CA, USA)E ©|€3}9 540nmo]
A E4sH5

7 SAEA

glolg o BEAL& JMP (Ver 5.0.1, SAS,
USA)E AHgste] 54 Ad sttt Kruskal-
Wallis test2 H|2$2A o g Sojd8 A=
ATt (@=0.05, 0.01). AA 2§ Ako]ol zlo]
7t A+ A%l gFH 2= Tukey—Kramer
HSDE A5t (@<0.05).
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In Vitro study

1. EH Hef ghat

[

2%, rhBMP-2 ©= A&

29} rhPDGF-BB 23 AL & FAMAA &
n7geg W nA 2E WS A 7
o« Zrol| el ztol= ¢tk rhBMP-2

& 22 Z3} thBMP-29} rthPDGF-BB 2§
Zﬂ T 2Tt HstY Hoh FAE AlEZ
o GRS o FF T S 00t Al =
T 10¢ A B Alof 3 T A9 ]
st o W2 AEZFAE U T 5+ A
(Fig 1).

3} rhBMP-
o

2. M=3A0| Djxl= =2t

ZH AlHoA 4, 1047F A2 8 & XTT
assay®°l <3l “J’}E"Z; ZA35to] AM|EZ FA]9
U2 2dE dotHEdth 444 He g XTT
AA A rhBMP-2 ©% A4 +31 rhBMP-2
9} rthPDGF-BB 23 A& 72 392171 ¢4
ou F OF BF YR v §oF gkt
2}olE Rt} (p=0.0027). A& 25 10¢ Hj
¥ & Nx9 FAE B 23 rhBMP-29+
rhPDGF-BB 2% A& &, rhBMP-2 & 2
& &, 2T SAHE AZ254]9 axtof 2}
0|7} Q1Slth (p=0.0012). Al 1§ &+ 2% A=
v F 4R of| H]sto] AlZufeF 10 ol FATH
}\ﬂiz/& Kol _L]-;g— 3} /\ o) %E]. (Fig 2).
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Control BMP

10 Day

Fig 1. SEM images of three treated surfaces (Magnificationx1000). A. control group B. BMP
group C. BMP+PDGF group, Arrows indicate the pilifodium of cells.

E 8 B

§

Cell proliferation {Abs.450nm)
[ -
g E B
3

§

g

Con, BMP BMP+HP

Fig 2. Cell proliferation of three groups at 4th, 10th
day.(*p < 0.05)

3. M=ol 23t Ed &1t

1) ALP analysis

=32 E3kol X817} H= ALP 84EE
243 Aa wjoF 7oA rhBMP-2¢

rhBMP-22} rhPDGF-BB7} X&EE E|Eh=0| AZZIFE7|IM=S| BHS0l 0|X|=

rhPDGF-BB 23 4§ +°] rhBMP-273} o
Zto) Hste], ALP A% Z71E 2ok )
F 1497 o= rhBMP-23, rhBMP-2%
rhPDGF-BB 23 A& &, 22 &o02 &
A=Z71E 29 8% 21 Aol& rhBMP-
29} rthPDGF-BB %3 4§ &, rhBMP-2+,
239 &2 ALP S =7} 32 HQid z+
Z1o] FolA AEHoZ ALP BAHEE 7|5t
A3 2T Ae 7Y, 14€e] AUYHA ALP
A =7 Z7kethrt 219 B A= AAEH
72314 tE rhBMP-270l A= 74 144 o] %]
YA, ALP 84271 @454 F7Ks &, 21
AA TR A= tha ZHASH T rhBMP-2¢}
rhPDGF-BB 2% 4§ oA+ 7¢ 14Y 21
do] YA ALP EAE7} A&H oz 7t
g5om 219 ALP SAE #& M= /M =
2 NEZ =g 29} (Fig 3).
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=0=Com,
\ -+ BMP

-o~ BMP-+P

5
N\
M

ALP setivity {nm

T7d 14d 21d

Fig 3. ALP activity assay.

2) RT-PCR

23} 32 @Al Collagen type I,
osteocalcin, osteopontin® mRNA %S ATF
FTHRLANSES RT-PCR)E &3l &
3l th. collagen type IS E43% A3
rhBMP-29 rhPDGF-BB 2% & +#
rhBMP-23, tlZ2+9 £22 mRNA 4dF
< YErlltt (p=0.0390). Tukey—Kramer
HSD o5 Ha A3 rhBMP-2¢} rhPDGF-
BB ¢ 24 23 rhBMP-27& #Fo]7} 91
o rhBMP-273 tiR2F2 Zo)7h U,
rhBMP-2¢} thPDGF-BB 2% A& 3} g%
o+ AZo|7F AT (a=0.05). osteocalcing
243 A3 rhBMP-23, rhBMP-2¢}
rhPDGF-BB 2% A& &, f2+9 &=
mRNA TFdZFS 2o (p=0.0390). thF H|
1 A3 rhBMP-2+% rhBMP-22} rhPDGF-
BB =% A& &2 Zo|7} ¢gile ™, rhBMP-2
¢} thPDGF-BB %3 A& &3 2= |0
7F ¢k, A% rhBMP-2¢% 242
mRNA TdzFof| zko|7} I3tk Osteopontin
& BEXN3 A3 rhBMP-2 ©% AMg 2,
rhBMP-2¢} rhPDGF-BB 2% A& & Oix

b
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(p=0.0665) (Table 1).

Table 1. Mean (Standard Deviation) and multiple
comparisons

Groups Control BMP2 BMP2+PDGF

RT-COL 1.00(0.04) * | 1.26(0.096) ° | 1.41(0.11) °
ocC 1.01(0.15) ® | 1.48(0.049) **| 1.28(0.15) ®
oP 1.04(0.35) * | 1.71(0.199) * | 1.08(0.22) ®

Note: Levels not connected by same letter are
significantly different at «=0.05

3) ELISA ¥4

2194 5ot Al Z vt & osteocalcin A4
FS GolR7] 93 450nm FFEE AT
t}. rhBMP-29} rhPDGF-BB 2% H4&
rhBMP-23, 279 22 osteocalcin AY
Aol & HIH (p-value=0.0273).
Tukey—Kramer HSD t% H X Z 3
rhBMP-2¢ rhPDGF-BB 2 & F9|
rhBMP-2 &% AHg &, gz Hla] 9%
Zpol2 ¢ Tz F3itt rhBMP-2 ©= AR 2
I 2 Y7L A (Fig 4).

Disteoeslein Production (ng/'ml)
E T M B % = ® &

Con. BMP BMP+P

Fig 4. ELISA (osteocalcin, 21day).
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wote] npAe A<l T4 AAFS Yot
7 9e 2 AWelA 219 Bt wokd =
alizarin red assayS Al #3}H} (Fig 5), T&
3 A3, )27, rhBMP-2 @& A&
rhBMP-2%} rhPDGF-BB 2% 34 & ¢2
e ATl S7hste A ¥ S 5+ 3
o 23y SAFS 2= rhBMP-2 ©5 AN
+3 rhBMP-2¢} rhPDGF-BB %3 & #
Arolof A Alizarin red &4 U&= &3=
22 2ol 7k Sl (p=0.0523).

.

g

{Abs. 595nm)

Iy
=

Alizarin red Assay

Con. BMP BMP+P

Fig 5. Alizarin red stain at 21st day.

BMP:= %= 7|2UAE 2EHCEN &
4 FAse] BLHERRY 22RO 3
4o gEsta 2 7142 YA B Y4E 5
A5t Aol 2 A Q) B 3 2
BMP-2 & ERE WAL 7HIT 9o
dEgs add 29se JAU42 g

ot ABHE) T HAT} 2
2

N QU e ZTAEE Fo AR e

LN I

rhBMP-22} rhPDGF-BB7t &&& E|Et=0
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£ A7E A5 =L ol EA5HT Al
X AY B F Az F49 A& XTT &
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ZAA o 2 2BE B FUG Alx &
3}o] 402 glkaline phosphatase activity
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gt 70| rhBMP-2 @& 4§ o] H|sl 5 £
< 435 Hga ST 71 sl g4
alizarin red assayS &3 AlZ F3}+ E49
B7lo| = rhBMP-2, rhPDGF-BBE 2¢ %
&3t 7o) rhBMP-2 T #-§ o] H|sto] 1}
2 AxZ A 49E HolA| okt
Balasundaram®-2 =4S v o] 417 w
27 gehg #HS WPAIA rhBMP-2 9=
&olstA okl B shgith rhBMP-271 &
LY 7z A2 23, FAFF 9y

Z3E 53 AES A5 AE3E AA

thMP 27F =
E A2l alkahne phosphate,
osteocalcin, osteoponting 57} A|Z 4 ot
I B3 ST o]t AGES IR 2
Ao A APANME 25 A2 &3} A&
=9 371 R E T JA oFE BE § Y
o 2 AdY Ax FA9 I 23t 494
10¥€9o] A3}t stHA rhBMP-2% Z¥3t 9
H]3}o] thBMP-2, rhPDGF-BBE =g T3t
ToA o W2 AE FAS I T £+
AE9 F4] FEo AT B rhBMP-27F 28
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A} FHIE EF Fgolt, TS UF A
& SAAU A9 83 A28 /A AL
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ABSTRACT

Comparison of screw loosening depend on types of implant abutments

Jae—Ki KIM, D.D.S.
Implant Major, Graduate School of Clinical Dentisty, Korea University
(Directed by Professor Jong—jin Kwon, D.D.S., M.S.D., Ph.D.)

Purpose : This study examined the effects of the abutment types and dynamic loading
on the stability of implant prostheses with three types of implant abutments prepared
using different fabrication methods by measuring removal torque both before and after
dynamic loading.

Materials and methods : Three groups of abutments were produced using different
types of fabrication methods, Transfer Abutment (Osstem Co., Seoul, Korea) was used as
stock abutment, GoldCast Abutment (Osstem Co., Seoul, Korea) was used as gold cast
abutment, and MYPLANTTM (Raphabio, Seoul, Korea) was used as CAD/CAM custom
abutment. According to the ISO standard 14801 for dentistry, which is the fatigue test for
endosseous dental implants, a customized jig was produced to apply the load at 30° to the
long axis. The implant fixtures were fixed to the jig, and connected to the abutments
with a 30 Nem tightening torque using an electronic torque controller. Removal torque
before loading was evaluated using a digital torque gauge. A sine curved dynamic load
was applied for 10° cycles between 25 and 250 N at 14 Hz using a dynamic loading fatigue
tester. Removal torque after loading was evaluated. Loss ratio of removal torque before
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loading, removal torque after loading, and removal torque between before and after
loading were calculated. The SPSS was used for statistical analysis of the results. A
Kruskal-Wallis test was performed to compare screw loosening between abutment
systems, A Wilcoxon Signed—Rank test was performed to compare screw loosening
between before and after loading in each group.

Results : Removal torque value before loading and after loading was the highest in
stock abutment, which was then followed by gold cast abutment and CAD/CAM custom
abutment but there were no significant differences. Stock abutment and gold cast
abutment did not show significant differences between removal torque value before
loading and that after loading but CAD/CAM custom abutment showed a significant
difference (p<0.05). All loss ratios of removal torque before loading, removal torque after
loading, and removal torque between before and after loading were the lowest in stock
abutment and followed in order by gold cast abutment and CAD/CAM custom abutment
but there were no significant differences.

Conclusion : From these results, the abutment types did not have a significant
influence on short term screw loosening., On the other hand, after 10° cycles dynamic
loading, CAD/CAM custom abutment affected the initial screw loosening, but stock
abutment and gold cast abutment did not. Further studies related to CAD/CAM custom
abutment will be necessary.

Key words : computer-aided design, dental implantation, prosthesis failure, removal torque, screw loosening
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£2 234 Yei L 9l CAD/CAM A=t
At AL Aoty g 1y dAx

[e)

o, AESHEY 52 380
Laney et al’® @Y 4EHE ¢+E8EZ 39 &
¢t follow up & A3t A5 vpAb opd 4
2 B, 449, AdFE YA EE 5 22 TRY
ARl ok By sigith, O F MY &
AL At YA S ol st

AREH Y] YRIoZ2E: HiEEH: g2 F4
A 2 YA 29 BAEE vAF S Y, &
Y A8 5 o9 7HA7F It Jorneus's UE
HE UAEHY 7MY 8% 24+ RAAG

-
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2 stelet, A%
EEE 7}6}% 2248 YA A%
2o] o3t Atz 13
A 7o) FEAS Bo A2 BRAS Rof
sl gick”
Jaarda et al'2 £2 2 A YAE F
a9 15~48% X7} AR R A RAPL 2
Asl= AA 249 Qx-]a_ﬂ‘.% 283517 YA E

JERE 40 GlolA B2 A
sha 1A AR Yol SAF

T= L Aol FAsHt CAD/CAM Y&
= RaEe Hped B &7 dad
2 A7 GO CAD/CAM Ath%e] &
o B PAHEYel et 719 eiRet o
Jak Aeje) Wl ATE @A) sk w}aw
2 AP, AF el BE Al 7 ¢
ZoE AYre] TR 7]
YEIE ZRstel, AR 3
o] dEFE BYB| YA
ul w5} gk,

T-J =
79 5HF

MAE G
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I a9+ A=z % g

1. 83 M=

1) AZHE 1A

2 AT WA = FE S JSTHE 3L
AN GST @ 4.0 X 11.5mm (Osstem Co.,
Seoul, Korea)& Zt #% 7714 A 22 F
2170 & ARESH T (Fig 1.

2) AT Vbt
UHAbE 219 QEREC FUY
Ebonygold screw (Osstem Co., Seoul,

Korea)E AHE- sttt (Fig 1).

Fig 1. Implant and Screw

3) A=+

AdF= A2 ol o2 Al 7HA] AdFE
AHE3EITE 714 A5+ Transfer Abutment
(Osstem Co., Seoul, Korea), UCLA gold A

F+= Gold Cast Abutment (Osstem Co.,
Seoul, Korea), CAD/CAM %= AdiE=
MYPLANT™ (Raphabio, Seoul, Korea)& A}
&oteinh, Ao AHSE Ao A=A} =
}\-LQ_ Table 1]!,]- 7]—];]- 7]}\-] X]]:Hz
UCLA gold A|tj=

= group 1,
£ group 2, CAD/CAM %



% abutmentZ group 322 AAstY 7k &9
M9 A FE AR (Fig 2).

-

" Group, 1 . Group 2 "Group-3

Fig 2. Abutment

Table 1. Abutment systems used in this study

Group Abutment N | Compositio Brand name &
system manufacturer
Stock Transfer Abutment
1 7 | Ti-6AI-4V | (Osstem Co., Seoul,
abutment
Korea)
GoldCast Abutment
2 ggﬁ;:ﬂ 7 typzllllcl) gold (Osstem Co., Seoul,
Y Korea)
CAD/CAM MYPLANT™
3 custom 7 | Ti-6AI-4V | (Raphabio, Seoul,
abutment Korea)
4) BE A1

A2E Aog JEDEY P2 Ao Ba
1SO el whet AREgon, Al 307
Bz 5L bhES st (Fig 9.

5 B3 24A7]

Az AE Q4% 29 sdges xol
7] 930l electronic torque controller iSD900
(NSK, Tochigi-ken, Japan)E °©]&3}%t}
(Fig 4).
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Fig 3. Customized jig

Fig 4. electronic torque controller iSD900
(NSK, Tochigi—ken, Japan)

Fig 5. digital torque gauge HTG2-200Nc
(IMADA, Toyohashi, Japan)

6) E= A°]A|

Z9 3 AYL digital torque gauge
HTG2-200Nc (IMADA, Toyohashi, Japan)
= &4 statt (Fig 5).
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7) 3t5 71 A

FA3E g 2ZAE7] MTS 810 (Material
Test systems co., Minnesota, USA)= ©]-&
ste] A9 2] B2 WESES st
(Fig 6).

2. A4 4

D A= A2

Al 7Y A= 4T = 2E3}s)
7] 98k, 714 AtiFet FARSHA A &S
HA 714 AZF (group 1)+ diameter 4mm,
collar 2mm, height 6mm¢l Transfer
AbutmentE A= UCLA gold A3
(group 2)E AFsH7] 8+, Transfer
AbutmentZ lab analogueo] 923 5 27
Ao 1AFIL collar’t 2mm HEE dxZ
< A S wEUT ARE 2o &
F2 AYFE 9432 diameter 4mm,
height 8mm& H3& 4 & H type I F
daoE 2 3 5w st S5
CAD/CAM 85 A|djF+= (group 3= Zd&
optic & touch scannerZ 278 3 ¥ CAD
softwareE ©]-&8to] T ARQISIAL ultra sonic
milling machine® 2 EeHg 53 ZHohA] A

Asteict,

b

7l YA 9 gAY £A

E IAZAE A2 BZAZIL A
> A3t T electronic torque controller
iSD900 (NSK, Tochigi-ken, Japan)& ©o|&
5to] 30 Nem®] 29 IJHEE 7stgich. A4
o] st o3t Hots A4S HASH| ¢
3 107 & 34 29 IJAHS oA FE35H

th. oAl 108 % digital torque gauge

2)
0]
u

[t
T

¢

]
e
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HTG2-200Nc (IMADA, Toyohashi, Japan)
2 27| Wt =9 Ags SA5HAH (Fig 5).

3) % A&

UESHE IAHAE A 20| LBAIZIAL A
5 30 Nem9] 29 3ldg o= A4 3 & A
a5 FA5ts JZAE7] MTS 810 (Material
Test systems co., Minnesota, USA)ol| %2}
skt ISO w30l et (Fig 6), ¥5% £H|
Aex 29 vg Y AT Ao BT F,
30° Z==2 | 250N, F4 25N F7] 14Hz,
sine® 9| 35 10°3] &3ttt

Fig 6. MTS 810 (Material Test systems
co., Minnesota, USA)

1) 5% 7 A 29 27 27

5739l 35L& 718t & digital torque
gauge HTG2-200Nc (IMADA, Toyohashi,
Japan)E °|&3td st5 & &1 IHHE 4

sH.

ra

1t

=
=
7]

e &

3
e

SO

JH o~
BN

foh 2

e ol

SEEEBRY
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LA O}T 3 Zo] “U}Ur oS & 4 1. £7| LI} 28 3|H20} 515 & LA

Y Hwrt 1o, =3 35 F 29 ddn £2 510y

27 B9 3AYY v 2557 57 55 % AdFel mE 27 EY DAY 05

A A HAEHA AEE X 5 e AN 5 2o suey 2y Waw FTEAGE

=} Table 29} 231, ©|5 Fig 7% Fig 89 et
7 3)HE GBS b T et 4 gy

Table 2. Removal torque value before loading

Loss percentage of initial removal torque (%) = and after loading (unit: Ncm)

Tightening torque — Initial removal torque Removal torque value | Removal torque value
x 100 before loadin after loadin
Tightening torque Group ° °
Mean SD Mean SD
1 18.12 2.1 17.67 2.60
Loss percentage of removal torque after loading (%) =
) . ) 2 16.63 1.48 16.10 1.56
Tightening torque — Removal torque after loading
X 100 3 16.06 2.45 15.20 2.25

Tightening torque

Loss percentage of removal torque according to loading (%) =

Initial removal torque — Removal torque after loading

x 100

OGroup 1
8 WGroup 2
BGroup 3

Initial removal torque

Hemoval torque value (Nem)
=

Removal torque value Removal torque value
beforeloading after loading

3. s4 X2

SPSS (Release 12.0, SPSS Inc., Chicago, Fig 7. Comparison of removal torque value between
_ - _ abutment systems.
USA)E olgstel &7 A2E 3ttt 47 o
2 259 i 29 AEE Hl@aly] $ske]
Kruskal—Walhs test® ARSI, 35 A
T WAREE J=E W] #sked Wilcoxon
signed rank testE AH&3FIT},

14 ¢ O Removal wrque value
12 1 beforeloading

8 B Removal torque value
5+ after loading

Removal torgque value {Nem)
=

Group 1 Group 2 Group 3

Fig 8. Comparison of removal torque value before
and after loading. *: significant at p¢0.05

Zate XhE Z20) 02 LAt 22 " dw | 31
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Z27] YA &1 382 group 1, group 2,
and group 3 £22 &3, E3 35 & LA}
E£9 3AHEL group 1, group 2, and group
3wl 2 ot A AlAg g 7] U
AL EY JAEYL o & A EF FRES
vl 3}7] §31e] Kruskal-Wallis testS A3
e 23 E o SAZLE {Y% Zfo]E Ho
A] ¢Sket (Table 3).

Table 3. Results of the Kruskal-Wallis test for
removal torque value between abutment
systems

Removal torque value
after loading

Removal torque value

Group before loading

Table 5. Loss ratio of removal torque (unit: %)
Loss ratio of
Loss ratio of Loss ratio of | removal torque

removal torque | removal torque | between before
Group | before loading | after loading and after
loading

Mean SD Mean SD Mean SD

1 3961 | 702 | 411 8.66 2.76 490

Mean=*SD F P | MeanxtSD | F p

2 4456 | 495 | 4633 | 5.19 3.07 6.77

1 18.12+2.11 17.67£2.60

2 16.63+1.48 | 1.87 | 0.18 | 16.10+1.56 | 2.30 | 0.13

3 16.06+2.45 15.20£2.25

shzol| WE = IJAHS vusty] ¢ske
Wilcoxon signed rank testS Al A3}, 1
T3 232 O3t Apo| & HolR] ¢k 332
o7t Aol & E Y (Table 4).

Table 4. Results of the Wilcoxon Signed—Rank
test for removal torque value before
and after loading

Group t df P
1 -1.52 2 0.13
2 -1.19 2 0.24
3 -2.37 2 0.02*

*: significant at p¢0.05

32 | ZHu=2AESEK| Volume 4 Number 1 2012

3 4647 | 817 | 4932 | 748 5.26 217

Removal torgque loss (%)
uu

OGroup 1
BGroup 2
20 1 BGroup 3
10 1
. =
A B C

Fig 9. Comparison of loss ratio of removal torque
between abutment systems.
A : Loss ratio of removal torque before loading.
B : Loss ratio of removal torque after loading.
C : Loss ratio of removal torque between before
and after loading.

Z27] YA EY A ELZ group 1, group 2,
group 3 £22 W1 35 & YA EF A
E2 group 1, group 2, group 3 £22
A, EZ SHFO] WE YA EF FAES

group 1, group 2, group 3 £22 A3ttt A
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Table 6. Results of the Kruskal-Wallis test for loss ratio of removal torque between abutment systems
Loss ratio of removal torque Loss ratio of removal torque Loss ratio of removal torque between
Grou before loading after loading before and after loading
p
Mean=SD F p Mean=£SD F p Mean=£SD F p
1 39.61+7.02 4111+£8.66 2.76+£4.90
2 44.56+4.95 2.58 0.28 46.33+£5.19 3.52 0.17 3.07+6.77 1.92 0.38
3 46.47+8.17 49.32+7.48 5.26+2.17
g AlA”H E EHIAY FAUES v tapery FHE ol &, TH,

A3} et 2ol & HolA| g3ttt (Table 6).

‘“EM] Z dFe ™

Ex YA 7= eXJ HEHolA A5 v
A=A ol AR 23 YaAREHol dojutar,
G go] BE A Lpate] HFH | WA
ol o 2 dojdt}, v, WA = FE S 7

£ 14 WEE Sl A28 A I
2 Qsto], npEa y7|ane dZ4R9 7|43
Pggol FEHL YARE o] At 72 Bt
2 vehdth, dZ2F 9 W} & ope} nhE
AFYEHE F I3 morse taper Fe & 7|29
PR FE7h fle ALE Hlaste] A
Holl o Seof AFstEz AEHo| E
T & AolAe WAt 72 JEHESY

Theoharidou $%< 4&
glol, XA Feiet 23 o] FHs}
o YAREHo] @ WA Aokl st
AL Ao wet thE Askgo] WAE =
g, Haack §"2 & WA} BlEhE WARE ©|
*9'0}04 UARS 2 o LpARe] ZH el LpARALO]
FE = &2 SAAT. F YA AR
E]E}“‘f’f WAL A B Flon Astge &
WAL HEls UAF B 5 o AE & U
A o] 8 A AY Ao FFS v|E 5
Reuz B AYoMs Al & BF FU3L A
29| YA o] &3ttt
= WA HERg UAbel B8 o 22 &
ALY S FAT 5 A= ztﬂlﬂ“;{]”}
Joneus 52 UALY AAET o F483 AL
WARE e WY & 2A3HF 9] golztn
SHaTh T3 WA 2Y 3o Y 2U3H
gHo wod YAREHo] dojd = 11 FA
ZAAGEY o YAtmdo] fEE 4
gonz EF #x =& o]Lste] HAI 29
FAsIAT & AFNAM=
AT 2AJAH S Y3 ARAL FHs=
30 Nem= 8311, 53t 2AIHFHS 9

9

1-)4

r* N

3j| electronic torque controllerg ©|-&342
o, A3E Aas BA) $18 108 ) 59
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Jaarda 52 &2

15~48% £.3}7 }%}*gﬁ‘} 111*}7} "’%P%
Ay 243Age AEstr ] oM =2 24
712 Aes ;ﬁ% 3384, Siamos 572 &

F22 Hastalr] A9
A WA A A 108 F 2980 o
283 7-]0] g g3ttty kgt E3F 7|55
EAAE 24T FAAE 29
F71H o2 whE Hgsjof gt st

UAFEF o] WAt} Vigolo®t Majzoub™s=
UCLA-type AHj2} CAD/CAM EEHE A|d)
T ASUE AW LA Hrist A
T AYgE B 2 AUAHE HJa, Fot
zlol= HolZ] Y9ttt Abduo $4L YSHUE
T2 AP 2ARE B3}, CAD/CAM 2
= Aol £, iAol 7P 21, 7Ie W
Aol 7+ ASkth. ol¥ % old A+ZA
CAD/CAM AdF= 7143 AdF, 852 A
o fARSE S B AHEE 2], B
AToME HE AEE U2 HEsA = °}°PE}
Bates™2 AT R A FHof m3dS
300~500 N2 &2 213} tt Hohl 5% 23}
H 2 23S 244~1,245 NojaL, B A&
g2 o Y 40%2L sHE o] L
2 3t B AgoAE 3t5 24 250 No2
dojz Mestgia, 10°HY HhEsEL 1Y
7}_0,] rxﬂ;{. 11740501] 5—“1:}6}1:]- 26 150 ;‘Lx%
148010 wet, k5ol ASHE HSo tisto]
30" & O|FEE A& At A, 2 A

oAM= W3 g AS AFste] AdiF
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9o Lo 5L Aot W AL 4
BRAEL YAsh] 3 Aol ok sH5ol A

= %o AHAES 57] 93 ol &E et
AT A RE ARE AR Baeo] 43}
B2 ARBAES Axsl Yz o] W2t
3 5 352 71 A7k oult g Aoz
NERLS

Az Aad B 3 AT 6 T &
YHHLYS 27} uE Y W, 120] M &9
T 9F, 3% wollT. T A AAd 7
EAROR §o3t Aol ¢Sl ol AlFr
27 )N i AsRe AE PAE

Yol o8t JFS 74 $&S Jujgitt ol
3 A7 AT Hekr AhF, A2aUo} A

F, 7352 AT JAEES Ha S o,
AT T77F FogE ZolE HolA] 2 oA
Aot dAjgtet

Z+ oA dte AT EF3HEE vu
< o, 193 272 FYg o7t gL, 3+
2 93 AolE EHHh (p<0.05). o]+
CAD/CAM A&7+ 7144 AdiFe 552 Xl
o] vl sted % ot5 & EHIHHEL
O3k pol= gl ot Agton k5o 9 L}
AR HAE e Qo A% 4+ it
o|y3t ¥eleZ CAD/CAM AtjFo AHEH
UAE 83 & 4= Qloh. gubdoe =R Ao
UAks A5t 53 A AELE 37
=] dujEl= AS o] &3t siAw 2 4
TFoAe At AL 2 G gotr
7] §J5te, Al o BF FYe AEY YAE A
43t CAD/CAM A dF= ARAF A% st
UALS o]-&-8HA] gotth. o2 <8 CAD/CAM
A AdFet EHE 1A 9 ==
2982 mauy Ao A g YA Abolg]

Z3lo] 71WsHA] S 4 olou1 o|g|gt o] &=
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T 17o] 7P 2T 27 37 «olqlt} AR
IAE“ 7] Fo3t Zol= il 18EE, 3

T, 2@, 1 €92 YAREH o] BT 7164
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o o3t AS Mk 3 220 CAD/CAM
AN A" AFESEE =, oF 7}Xl 02
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1. 27] UA E9 g2 714 AdE,
UCLA gold AtjZ, CAD/CAM @& A3 &
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£ Holx gyt

2. 3t & WA EE IHELE 714 AYE,
UCLA gold AtjZ, CAD/CAM @& A thF &
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3. 3% ABo tt}—— A £ 3AEE v
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g3 <2 dgton A TR fE {9
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5. 3% & WA E9 A AAE
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A AxAE @3 se YA o83 o
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Minimally Invasive Sinus Augmentation

using Flapless Hydrodynamic
Piezoelectric Internal Sinus Elevation

DM
—o

| Professor, Department of Dentistry and Oral and Maxillofacial Surgery, Daegu Catholic University Hospital

ABSTRACT

Minimally Invasive Sinus Augmentation usingFlapless Hydrodynamic
Piezoelectric Internal Sinus Elevation

Dong—SeokSohn
Professor, Dept of oral and maxillofacial surgery, Catholic University Medical Center of
Daegu

A 47 aged woman presented our department. She wanted implant supported
restoration at tooth number 26site. No special systemic diseases are shown. Cone beam
computed tomogram (CBCT) scans shows about 3mm bone height at the implant site but
she was afraid of postoperative swelling and pain from laterally approached sinus
augmentation, Fortunately ridge width was favorable, so flapless sinus augmentation
using HPISE technique was planned in order to minimize postoperative discomfort and
autologous growth factors were utilized to accelerate bone reformation in the augmented
sinus. SPI implant was placed immediately with good initial stability after sinus
augmentation. Impression for temporary prosthesis was taken after 4 M healing.
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Case report

Fig 1. Preoperative CBCT showing insufficient bone height on the site of left upper 1st molar. Bone height at
the implant site was 3mm. However 7mm width of bone at the implant site was shown, so flapless
sinus augmentation using crestal approach sinus augmentation was planned.

Fig 2. 4mm wide tissue punch was utilized to Fig 3. 1.6mm wide round carbide insert
expose bone at the implant site. connected with piezoelectic bone
device (Surgybone, Silfradnet, Itlay) was
used to penetrate sinus floor directly.
Thanks to micrometric cut and
selective cut effect, the risk of
membrane perforation is very low.

Fig 4. 2.8mm wide hydrodynamic piezoelectric internal
sinus elevation (HPISE) tip connected with
piezoelectric bone surgery device was inserted
through the osteotomy site to sinus floor.
Hydraulic pressure from internally irrigated HPISE
tip elevated sinus mucosa gently. This tip is final
osteotomy tip to accommodate 4.2mm wide SPI
implant (Alphabio Tec, Israel).
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Fig 5. The tip was positioned inside sinus to Fig 6. To accelerate bone reformation,

confirm sinus mucosal elevation and one piece of fibrin rich block
water pressure was applied for about 20 with concentrated growth factors
seconds. was inserted in the new

compartment under the elevated
sinus mucosa.

Fig 7. Bovine bone (Bio—Cera, Oscotec, Korea) and
mineral allograft (PUros, Zimmer Co, USA) was
mixed with autologous fibrin glue to make sticky
bone graft. This bone mixture was inserted
through the osteotomy site for additional sinus
elevation. This sticky bone mixture contains
autologous growth factors, so bone reformation in
the sinus is accelerated and doesn't migrate in
the sinus.

Fig 8. 4.2x11.5 SPI implant was placed Fig 9. Healing abutment was connected as
immediately. Thanks to thread design one staged procedure.
and tapered design of SPI implant,
initial stability of implant was good.
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Fig 10. Comparison of preoperative and postoperative panoramic CBCT. Sinus elevation from water pressure was
evident in CBCT. Patient didn't complain any pain and swelling on the next day. She had only very minor
discomfort because minimally invasive sinus augmentation was performed.

Fig 11. Comparison of preoperative and postoperative cross sectional view of CBCT. About 10mm
sinus elevation is seen in this radiogram. Sinus elevation from water pressure is different
from the result from osteotome technique. Sinus elevation is seen at medial wall and lateral

wall unlike osteotome technique.

'S

Fig 12. CBCT after 4months healing. Favorable sinus
augmentation is seen. Impression was taken at this
stage. Periotest value was minus 4. Good
osseointegration was gained in short healing period
thanks to collaboration of autologous growth factors
and food initial stability of implant.
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Fig 13. Temporary crown was seated on
implant.
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Conclusion:

Laterally approached sinus elevation has
been known as predictable method. However
this technique has somedisadvantages
such as increased surgical time,
postoperative swelling and discomfort and

delayed healing time.Crestal approaches
Fig 14. Periapical radiogram after
delivery of temporary crown.

are known to have less invasiveness than
laterally approached sinus augmentation.
HPISE uses ultrasonic piezoelectric
vibration to penetrate sinus floor and uses
water pressure to elevate sinusmembrane,
The possibility of membrane perforation is
very low and this technique usually doesn’ t
depend on bonecompaction for the
elevation of sinus membrane unlike
osteotome technique. For faster bone

reformation, concentrated autologous

Fig 15. Final prosthesis was cemented on after growth factors are beneficial for sinus and
3 months loading of temporary

prosthesis ridge augmentation.,

Initial stability of implant at low bone
height 1is critical for successful
osseointegration., Macro thread and

tapered designed implantfacilitates to get
good initial stability at poor bone
condition,

Fig 16. Periapical radiogram after
delivery of final prosthesis.
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