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ABSTRACT

Periosteal and bony wound healing following mandibular lingual cortex
perforation using maxillary sinus membrane lifting procedure by crestal
approach in beagle dogs

Objective: The purpose of this study was to compare early wound healing processes in
the lingual periosteum and bone after linguo—cortical perforation of mandible on beagle
dogs using 2 different types of crestally approached sinus membrane lifting instruments,

Materials & Methods: Four mandibular premolars in each 3 beagle dogs were
extracted. After 2months of healing period, 3 osteotomy sites were prepared with the
diameter of 3mm implant drill from buccal to lingual side without perforation. Then the
cortical plates of each hole were perforated without tearing of periosteum using OSC 018,
OSC 026, and the diameter of 3mm hatch reamer according to each manufactures
recommendations. The wound healing processes in periosteum and bone were compared
on the day of operation, 3 and 7days after operation histologically and
immunohistochemically through the expression of TGF-81.

Results: More bony destruction was observed in the Hatch reamer group. However on
the 7" day after operation similar periosteal healing processes were observed in all 3
groups. This study contains laboratory limitations because it did not apply directly to
sinus membrane, In the future, more successive studies of healing process will be needed
following early healing phase by increasing the number of animals and by extending
experimental periods.

Key words : OSC, piezoelectric device, transforming growth factor-51
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Fig 3. More bone fragments (arrows) were noted at C than A and B.(X 40). A; OSC 018, operation day (0 day).
B. OSC 026, operation day (0 day). C; Hatch reamer, operation day (0 day).
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Fig 4. Perivascular chronic inflammatory cell infiltration was shown more in B (scale 2) than in A and C (scale
1). (X40). A; OSC 018 at day 3 post-surgery. B; OSC 026 at day 3 post-surgery. C; Hatch reamer at day

3 post-surgery.

Fig 5. Different findings of inflammatory cells at day 7 post—surgery. A; OSC 018, Chronic inflammatory cells are
present at perivascular space. B; OSC 026. Chronic inflammatory cells are present at both perivascular
space and with diffuse pattern. C; Hatch reamer. Inflammatory cells infiltrate diffusely.

(a) neutrophil (H&E) (b) lymphocyte (H&E) (c) fibroblast (H&E)

25
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018 018 018
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reamer reamer reamer
05

0 3rd 7th 0 3rd 7th

e Time (days) @ Time (days) e Time (days)

0 3rd 7th

Fig 6. Measures of periosteal wound healing (H&E).

10 | ZMU=2ESE|X|  Volume 4 Number2 2012



IC®l KOREA

Korean Society of Oral implantologists
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AP AW e B (x|
Fig 8.  Immunohistochemical staining of TGF-B1 in periosteum (X200). A; OSC 026. Chronic

inflammatory cells are postive for TGF—B1 at day 7 post—surgery. B; Hatch reamer.
Fibroblasts are positive for TGF—B1 at day 7 post—surgery.
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Fig 9. Measures of bony wound healing (H&E).
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Fig 10. H&E staining of lingual bone (X12.5).

A; OSC 018, 3rd day. hemorrhage and acute inflammation (scale 0).
B; OSC 026, 3rd day. hemmorhage and acute inflammation (scale 1).
C; Hatch reamer, 3rd day. acute inflammation (scale 3) and bony destruction were shown.
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Preservation of extraction socket and

delayed implant placement: A case report

Dong—-Seok Sohn

| Professor, Dept of oral and maxillofacial surgery, Catholic University Medical Center of Daegu

ABSTRACT

Preservation of extraction socket and delayed implant placement. A case
report,

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

A 66 aged man presented our department. He complained the mobility of upper right
lateral incisor. No special systemic diseases are shown. Periapical radiogram showed root
fracture. Fistula and gingival redness and swelling were seen at the fracture tooth.
Complete resorption of buccal plate was seen after extraction of this tooth. Site
preservation was done immediately with sticky bone graft and collagen membrane as
open membrane technique. SPI implant (Aiphabio, Tec, Israel) was placed after 4months
and 2weeks healing and immediate temporalization was done. Final crown was cemented

on after 2months use of temporary crown.

Preservation of extraction socket and delayed implant placement: A case report | 19
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A case report

Fig 1. Periapical radiogram Fig 2.
showing root fracture of
upper right upper right
lateral incisor.

Fig 4. Complete curettage of Fig 5.
infected tissue was
performed by piezoelectric
insert attached with
piezoelectric bone surgery
(Surgybone, Silfradent,
ltaly).

Fig 7.

20 | ZHYU=AESISX|  Volume 4 Number 2

Intra oral view shows Fig 3. The tooth was extracted;

gingival redness and Pus was discharged at the
swelling. Note the fistulaon extract socket.
the gingiva.

A dental probe was Fig 6. Bilayer collagen membrane
inserted to evaluate bone (Periocardium, Zimmer Co,
morphology of extraction USA) was inserted under
socket. The resorption of the labial mucosa.

buccal plate due to
infection at the extraction
socket was observed.

To prevent macro and micro—movement of bone graft, mineral allograft
(Puros, Zimmer Co, USA) and bovine bone (Bio—Cera, Oscotec, Korea)
was mixed with autologous fibrin glue (AFG) to make sticky bone graft,
AFG was prepared by utilization of special centrifuge. (Medifuge,
Silfradent, ltaly) This bone graft contains concentratedautologous
growth factors, so bone regeneration is accelerated.

2012
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Fig 8. The prepared bone graft Fig 9. Collagen membrane was Fig 10. Concnetrated growth
was into the extract defect. inserted under the palatal factors (CGF) membrane,
mucosa to seal the extract which was prepared by
socket. special centrifuge

(Medifuge, Silfradent,
ltaly)was covered over the
collagen membrane to
accelerate soft tissue
healing and suture was
done,

: - — J,
Fig 11. Ovate temporary crown Fig 12. Postoperative Fig 13. Periapical radiogram
was connected to periapical radiogram. after 4months and
adjacent teeth by light 2weeks healing
cured resin.

Fig 14. After 4months and Fig 15. Probing confirmed good
2weeks healing, flapless bone regeneration in the
surgery was performed to extraction socket.

place an implant. Implant
site was exposed by
utilization of 4mm wide
tissue punch.

Preservation of extraction socket and delayed implant placement: A case report | 21
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Fig 16. A 4.2mm wide and
11.5mm high SPI implant
(AlphaBio) was placed at
the augmented site with
more than 40 Ncm of
insertion torgue. good
initial stability.

Fig 17. The insertion torque was
more than 40 Ncm, which
is a good indication for
immediate temporalization.

Fig 20. Final impression was
done after 2month—-use of
temporary crown. For
esthetic final restoration,
ceramic abutment and all

Fig 19. A radiogram after

delivery of temporary
crown,

ceramic crown was made.

Fig 22. A radiogram after
cementation of final
restoration.

22 | ZNU=ESIS|X| Volume 4 Number2 2012

Fig 18. Immediate temporary
crown was screwed in
implant.

Fig 21. Final all ceramic crown
was cemented on implant.



Conclusion:

Immediate implant restoration in
anterior maxilla is a challenge in implant
dentistry. Patient’ s edentulous period
should be diminished in the anterior
esthetic area as possible for patient s
social life, So fast bone regeneration and
good initial stability of implant are
essential for fast restoration of edentulous
anterior area. Autologous growth factors
are helpful to accelerate bone regeneration
on the augmented site. Initial stability of
implant is critical for osseointegration,
More than 3—-40Ncm insertion torque is
required for immediate restoration.
Thread design of SPI compresses soft bone
such as augmented ridge during insertion
of implant. So good initial stability of
implant for immediate restoration is
achieved in compromised bone situation.
Flapless implant surgery reduces
treatment time and patient discomfort.
However flapless surgery should be
indicated when implant site is well healed

ridge,

IC®l KOREA
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ABSTRACT

Bone regeneration with adipose—derived adult stem cell and DBM
(Demineralized bone matrix)

Hyun—-Jong Kim, D.D.S.
Department of Oral & Maxillofacial Surgery, Graduate School of Clinical Dentistry,
Korea University. (Directed by Professor Jae—Suk Rim, D.D.S., M.S.D., Ph.D.)

Aim of the study: The potential of demineralized bone matrix (DBM) to be used in
tissue engineering strategies and contribution of implanted cells to new bone formation
were analyzed by assessing their ability to support rat adipose derived stem cells (ASCs)
bone—forming capacity in vivo.

Materials & methods: Forty white rats were randomized into four different groups
(number of each group=10): 1) no treatment, 2) DBM 0.2g + fibrin glue, 3) DBM 0.2g +
fibrin glue + ASCs, 4) DBM 0.2g + fibrin glue + osteogenic induced ASCs. There is no
pre—cultured periods before implantation. An 8—mm critical size circular defect is made in
each rat. Specimens were harvested at 4 and 8 weeks post implantation, and the
radiographic evaluation and histologic analysis were done,

Results: The improved and effective bone regeneration was achieved with the
osteogenic induced ASCs combined with DBM graft, as compared to ASCs combined with
DBM graft, DBM graft and no graft,

Conclusion: The ASCs combined with DBM graft can be used in bone regeneration of
tissue engineering,

Key words : Demineralized bone matrix (DBM), Adipose derived stem cells (ASCs), Bone regeneration, Tissue
engineering
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T A& fYAYolut Zokle E YEZHE
o] A58 oM =8 (osseointegration)=
SRIAZ17] A 2235 7o Hgof )
o] ol 2kA de] TAE 7HAA | E71AME
9] 7|oll= &5 E7IMZ71 78 Bol AFEE
I YA ZA7F 24 E7INEY] AH o= B,
A g8 9 2 AR Lo Agto] =
7] tZol 2ol &4 E71A|29] A HHA
o2 ZauF oty &o|sHA HFor HFH7L
7Fedt A E71ME7F AAEL B2 A7t
o]Fo| AL it

Demineralized bone matrix (DBM)&= A1
g W YA} osteocalcin, bone sialoprotein,
osteopontin, thrombospondind} th3t
cytokine, 181 Z@ 4ol #HH thFd 4%
AAE FTFstL Qo] A=Y EHEAS
ZHA AL Q1o A Efo] He ALE 4
A3 9tk DBM oF 125~750pme] YA
£ AY glon AW YAl g o] =ut
<3 H&-go] ¢glom DBMY AW S5
At 3letEd TE| o AR ) AstE=
ol Urist'd] ¥4 o|%z &3 AFEojA1
o JtrreretHeln Aoyt g9, XF
FoollA e 2olx Qint,

oo & A= 42 o4 AN BFR
A FAe2 Ao APz oA E7|HZE
28, wFsta o7]9] dexamethasone,
ascorbic acid®t f—glycophsphate 59
osteogenic medium< F¢, vl ZHA|
EZ 29 B3 9 mineralization %5
alkaline phosphatase assay, Von Kossa
staining® 2 ERIsta WA FAES oA d&
ol DBM} Zo] o]A]ste] oo o3t AdE
FA= A5

o

flo
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I 9 A=

X
ol

P
1) XILZ2 [ F7IMZ| 22| Y

22| 59 obf ER A Fele= At
© 244 oA SAZRE A E FF 15t
z2Z A E7|MEE EEstch AHE A
22 & Krebs—Ringer} o2 A 331
collagenaseE ©]-83}4 digestions Al
ot HAHEYE Aldste AR Ad Gz
& E23}2 plastic adherenceS ©]-&3to] o
A S Bt F 22" AZE 10% (v/v)
fetal bovine serum (FBS)E Z&3t=
Dulbecco’ s modified Eagle s medium—
Ham's nutrient broth F12 (DMEM-F12, 1:1,
v/v)& maintenance medium©2 3} 7]
o] R&D systems (Minneapolis, MN)2.2 £
B 73t transforming growth factor g
(TGF-p, 0.25ng/mL), human epidermal
growth factor (EGF, 5ng/mL)%¢} human
basic fibroblastic growth factor (bFGF,
Ing/mL)& ©]€3}% culture expansion= Al
gttt A E7IMEY 2EAEZRY £33}
£ f=3t7] Ystel 10% FBSE Z &3t
DMEM-F12 HjA]o] 10 nM dexamethasone,
ascorbate 2—phosphate (50ug/mL)¢} 100
mM S-glycerol phosphateE Fojsto] vk
Al 2Ys it

2) Alkaline phosphatase (ALP)
staining % von Kossa staining
6 well HjF-E&710l S71AH|Z2E 35 B2 vi
3t 7, 14, 2199] cold PBSZ N EZZFE 23]
AAst & wjF NlEZ35S ACP mix (acetone :

citrate solution : 37% paraformaldehyde



=65:25:8)8 o] &3t9 1A Sigma
Diagnostics ALP staining kitE ©]-&3}¢]
ALP activity® &334 . von Kossa
staining GA| 7, 14, 21 0f BjFAZZES A
2o A 6087t 4% paraformaldehyde® 1173
st FReE AT & 4 AJdd AH=
1% (wt/vol) silver nitrite solution®] 307t
st oA 2 A FFRSE AFHT F 602

7+ UV lightE A8

3) S=&

A5 250~300g WHele] WAE ketamine
hydrochloride (8mg/kg body weight)2}
xylazine hydrochloride (1.15mg/kg body
weight)E 55t ntHE Aldsta + 7H 79
AE Ao ANE 718k 8mm trephine drill&
o] &35t 8mm 379 critical size defect
(CSD)E AT o oFf® o4& AIsHA]
qe BE EH}—‘E‘—Q-E sto] AFE /\]635}@'
o ZEAEZE BIReE AT E7|MZE
A &3 =5 AEREA 159 39 Y -lu:-7H
= A& ol4sith. A& F<2o DBM,
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zghsto] AAste H&E G B3 dnlF e
2 WF3 soft X-rays &35t Braind
dsp ZE2IHE 0|83t AT FAS 45
et

1. |9+ 2+

1) ALP gM 2l yon Kossa

o4 AH
Alkaline phosphatase G| 3¢ &3}
£ A71A &2tz Hl8f 2 A= &
2 ‘:‘] A dMEE A TET 5 918,
3F Tol= S HFELE 60% ©1/d9 Al
LA FA FAEN BE5S HEE & °'9i
t} (Fig 1). Von Kossa @49 A= E3}
£ A7IA g2 g2 23 fE 15 F2
AlZoH= oA dNEE F&o] BEEA
A7t B3t 7k 23 SHE = FEZ o X%t of
M oFA GAEE FES TET 5 3%
o, £33} f & 3F Fol= dFEEY NZofA &
AR GAo] Eo] ojFA WEEUT (Fig 2).

]
T
=]
=

ASCs, Osteogenic differentiated ASCs 5=
Z7 (Group A: A&HF9]of| obF HA| = F3}A]
%2, Group B: DBM 0.2g + fibrin glue,
Group C: DBM 0.2g + fibrin glue + ASCs,
Group D: DBM 0.2g + fibrin glue +
osteogenic induced ASCs)oll &3 FJ3t F,
o FARE Vieryl 4-02 B-gt3tAt)

4) ZEEHH AA, soft X-ray &
Brain3dsp —E—é*.

Alkaline phosphatase 244

Fig 1. Result of ALP staining: ALP staining
continuously increased during the entire

ORARE 45, 8| 4+ 9 AANZS culture period,
X4t =7|MZ2t DBM(Demineralized bone matrix)S 0183t ZxA | 27
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Von Kossa E4#

Fig 2. Result of von Kossa staining: von Kosa staining
continuously increased during the entire culture
period.

2) ZXIEHN A

i B B |

Hematoxylin—Eosin @49 ZAdqA=
DBMT AR&-3F 3 DBM¥} DBMe] A1 £7]
AZE T3t &2 457X & Zo| & HolX
gRo 8F A= AW S7MEZE 2
oA ABE FAol F7HE e Tl
I A Z7IMEZE Y2 2o vF SAZE £
3t &gt & o]A% oA RATHORE Z 2
St AR Hofo] A =9 R4 WA
= Y (Fig 3).

3) Soft X-ray &4

Soft X-ray 25 2H ol HX & 314
@ dAZE IR HxIdde A8 =
o A E FES #ES 7 AT DBMT
NZE o] o]Aet FolA= txol Hlg) &
AetA AEE Zo] AYEAES & 5 AT
FolE Az Fof w29 A HE=7F Aol
7h g BEE 4 Sl A ErAEE o
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control s o | — —
DBM ';.“ g lq  {

DEM+ASC H‘ e e sl m

DBM + Osten

poees < EIRERRNEGY
Sw

4w

Fig 3. Histologic result of H-E staining (Rat cranial
CSD) (x4): Histologic evaluation of H-E staining
of rat cranial CSD with no graft (control), DBM
only, DBM with ASCs, DBM with osteoblasts
differentiated from ASCs on postoperative 4, 8
weeks,

2 Fof HjF ZIAEZE B3} fE8 T o4t
oA o @2 9 A4 F97 TEEHAG
Brain3dspE °©]&3t AAE 4 24 2=
DBMI} A% E7|MZE o]Agt Z$-of HlsjA
DBMI} £3t8 ZRA|ZE o]Agt 39 AZ
Aol 594 A St ATk (Fig 4, 5).

DBM+ASC

Control

4w Sw 4w fw

Fig 4. Soft X-ray findings: This radiographic results
showed increased bone formation in
DBM+osteoblasts differentiated from ASCs.



' P<0.05

Fig 5. Results of Brain3dsp analysis: Brain3dsp
analysis and statiscal analysis showed
increased bone formation in DBM + ASCs and
DBM + osteoblasts graft groups.

= é.é:_l?_g,] ;(H}xgoll,]- 57—0]/“’k ol O]TJ_E]-E
o] A7) 3loJA EFF (osseointegration)=
FRAZ17] 3 2235 71Ho Agof Sl
o] Z|oll &A de IS 7HAA | E714=
9] 71ell= & E7IAE7} 7 Hol AEH
UARET Z7F 4 E7|AZY AH o= &
e, Ay A E I RFHZ o] Algto]
w27] wfFof 2o ekA E71A|22Y A *
FHe g wantF ot LolsHA tFog z
HA7F 7hset AW E71A 27 AXE L @2 o
T7} o] oA 2 At

AR 2AqA FHE= E71HAZ2e

processed lipoaspirate (PLA) cells, &2

(]

Fﬂiﬂ

=.>‘==.>‘=

adipose tissue—derived stem cells (ATSC)
Sog ety 24 Z7|HE FUs
Hjo} 7+ (embryonic mesenchyme)©l| A f2i
Shal ZRAE AAZ, ZAZ ABAE, A
TAZ S22 31 & Qe o= dHA L
Atk AAz AFzZ A Z2EH E7|A29

X
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A E E71AZ AR AIZ ¥ marker
o] Wrdo] I FARRE A WAEE
RO 2 dA L o, E7|MZ= A7 FAE
o] Ui F7I7t wjFolA e BESHH TRt F
7o AZZ #37} 7H3let,

olgt & Az ) 7L golat
A g2 AL 5 Ao S7IMEE o] 8T =
A 5o 2238 gl LTt AlxzYe
RO YZtE|=d 24F35e
3t 849 NZ, scaffold ¥ AZEHY] A5

& $E3T o9 7)WL $4517] A
A 71 E71A120 ZEA2RY £
A @Y A4t7t daste et
el E22F8 71¥ 9 Lo

Ue =5 E7IAEY HLe A
T u|w, Bajo] B o|et Az Het

=5 24 7H) E7IH 2 e oheket A
7b o] R A2 Ql=Hl, &5 1HE €7 E+= in
vitrod|A] S RANZE B3lsle] & FA AL
AR AL dEA k> e 2+ &
ZIAZ9] A HFHPLE F4a mpF ol &l
A deres A7) AMed Az 4o &
ZIM 27 AA =L e A7E o] FoiX L §l
o Zuk 57 AW 22| oA vﬂH gt Z71A
IZ ESE OOk AlZE 23 ¢ e TS
ZHA A Qitkal B skt A2 G2 %71
/\1]:\',‘5}; Z]H]— z;g' oz H§].'<‘51—

il
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2
rg
rJ
e i
Jo
e

F

|

=3 5 9&5 Aoz dHA|L 9 of‘ﬂl - X]‘*
23 §d E7A2e 2 E7IHAEZE B3 5
E A% g, AR 38 =T
o] Mg HolA gr=tha 3}
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T4 ZRAZ7F AT A E AN 2 2=
AAE fEga st
g E7IMEZ2RE gt AZE2 &3
?‘a o QlojA o7 NEZEY wa; £3k= 1 71H
o] WesA LA A gow wjgFH 14
AAA=Y A7 958 &A=, A2y
A QALY 2ol what ZRA|EZe: A

*1]52{4 2 B3prh dojdria shgick

Zuk & A3 osteogenic mediumolA
Az 7 Z7)HZE wFsgS o
multilineageZ &3} 4 3122 Ho F9A
o 24 S8 YA ZETE 27 QYYso] g
o2& AL E13tY =Y Halvorsen 5°¢ A
Toll ostd, A7k A & E7|ME7 22

Hxz2 E3}159lo™, Bennett 5°% Jaiswal
T2 WA F5 2A A =29 AW A27t
TRA|ZE B3-S B skl

oY AFo|A CD marker antigen®] I
A 71 Zet A f E71AEA Ao]
7F QA9 ¥ Wickham Y% 17Fe] patella
fat pad2H g 23 A% 5 S7|M 27 =
= il E7IMAIELEE] cell surface profile]
AolgHe B 1dla 93 Winter $9% SAFSH
AB}EH T QI Lee 579 Aol A
DMEMo|A A% S7IHNZE #iFHS Al 30
passage °| $45S FARIL a-MEMOJA
AW 7| EE 20 passageolA AAo] HE

ALE APty Im 529 dAFoAE=
DMEM-F12& 7]|& ujefojoz 28t &7|A|E

o 34 27INES HFAS A 24 99 27)
NERG A g Z714%) Bapso] Wol
WS BISALY o 2B wgo] Mo}
Hlopzlo] AZO] FA3 Boko] W GFL
AL Aoz AnEt AYEY 39 2714
Z2 wjFgel Qlold 2 ¥4 fE Hedos
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0.1uM dexamethasone, 50uM ascorbate
2-phosphate (50ug/mL)%} 100mM B-
glycerophosphate® Folste] T4 £7|A4|2
29 B35 Feoto] videt B E I &
3t o] WEA WY=L ZHA|Z FErt
B3t ALPS} osteocalcin®] @& o] F7}st
I AZ9Q] 712 2] mineralization®] $7}5h=
Aoz dHA 1
in vitroolAl &7]H12Z2] osteogenesisE F=
3}l bone nodules FAdst=t] Aoz I
a3 Ao=E AZEHY,
collagen9 lysine residue$}t proline?] 4=
Z7kA7|M, B —glycerophosphates A|E 7]
A9 calcification®] 8% IS st= AL
=2 AZHE

In vitro°l A4l osteogenic medium< F¢{3}
of E7MEZE SEAZE EIA7I=H UolA
1 AE AJHE osteocalein®] W SR 2 @k
g 4 9l=d bone proteine@ & HA
osteocalcine ZZ A AT FAEHL Z&
turnover®] A3}s+4 indicatorZ ©]¢] AL
Atd o2 SdE SAEY E2QE on|gitt”
Az FH E7INEZE dexamethasone-g
Zdote & A Fe vidHoE wigsde
73 ALPY &40 F7tstal 2AgHoR HH
44 714 9] mineralization®] 57}ttt

29| proliferation, matrix synthesis,
mineralization 2+ Z+ ¢ A] 7] o} t}
dexamethasones ZHst= 234 F& i
Aol a7t PEsHA detb=d 7t E71A
E O] B3} 9FAto] QlojA] dexamethasone?] A
7t FEo AHAZL A7I7F FR% 98 e AL
2 4EA oA 1y, 2P 9% HHo]:on

o Al dexamethasoned 72 glucocorticoids

o wtel dia) Abold ATHE el Apst

=4, #* dexamethasone

ascorbic acide



9o * wabr dexamethasones A5+
1,25—dihydroxyvitamin D3 (VD) Z&3sl=
34 7= HdAS At ATtollA &7
NE2] B3} 3 o)A dexamethasoned AHE
gt Ao A= 1,25—-dihydroxyvitamin Ds
(VD)E AHE3H ARtk ALP 84%=7F A5t
A AstEo] Yehtal Z4 E7|A12Y FH 99
dexamethasones AH&3F oA 1,25-
dihydroxyvitamin Dg (VD)E AH&-38t Z-9-H}
ALP 847t $71E 3o, ol 254 €714
Zof At E71M| 29 v F= A3l IE A
2 e kg g Q3 Ao & Husta gl ”
T3 74|29 £3F A4 transforming
growth factor (TGF)-pB, tumor necrosis
factor—a, interleukin (IL)-1, retinoic acid
5o 225 BAERY Eag 34 A
I AFAE B3E A 81, indomethacin,
isobutyl-methylxanthin (IBMX), insulin,
glucocorticoids, thiazolidinediones (TZD)
T2 AN E B35 SHA7]|AL ZHAEZE Y
235 At AR AL Yo &
AtolMe 234 Fe YA E 10% FBSE
235 DMEM HiA]¢ 104M dexamethasone,
ascorbate 2-phosphate (50ug/mL)%t
100mMp—-glycerophosphateS Fojsto] HjoF
= AFgstlen, APAZE f8 E7IME9 &=
Aol B35S 0T & U= ALP 94,
von Kossa G4 235 WA, & F4 4= 1)
FAZ W 2197 wj e A, AJzho] st
of wzt @M E=7F @A 3] F7HES RISk
Owen”2 & YSTAE 714 &£v]¢t 3
proliferation, matrix maturation 181l
matrix mineralization®] @A Z ERF3A=
o, o] dAEE EAQHQ FHAe] Wdo] FE
At 4. Proliferation”] o &
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collagen 19|, matrix maturation”] 9+
ALP, osteopontin (OP), osteonectin (ON) &
9] dr& o] mineralization”] & bone
sialoprotein (BSP)Z} osteocalcin (0C)<] gt
do] EAFolgt stg=H ALP= & 34 =
719] markerZ "% ZHEAEZZO B3} 27
of ALPS &/4o] Uett=d EE 4YoA &
Axo] 12 A=of 1Y BT =EI
=240 A dIEo] F7Hd #ut ofyt ALP
£ 9F, 7t A% FolME #EE=Y ALP=
7] Bt osteogenic-specific marker%t
conjugationdfA & B4 9 indicator® ©|-&5
=8 35 347F ECM matrix®] calcification
21| von Kossa staining2 2 H7hgt},
Demineralized bone matrix (DBM)< A1
g W YA} osteocalcin, bone sialoprotein,
osteopontin, thrombospondin¥}t t}eFst
cytokine, 18]1 F3@AJol T theFe A%
AAE FFstL Slo] EFA =_0] HeH
DBMO| A A& aoFstd SA ARAolA &
= AFste] T4, AW 183 A3 AAT
T, ¥5dE AA o 125~750ume] YAFEH
7} =, JEES oF 2%Tto] =tk AW 4
YA 5 ol ERke RS glon, DBM
o AAY &5 g 4 il HAE
Aof o3 A3stE =1 Urist'e] LA 0|52 &
5] AFEHAIL Jlom, oRtHAA, HFEY
T A, A FolA d o] &H L Qi
DBM#} 34 FXlo] =&0] = Ag
E71M128ke] &3 A8 of7 dAH vt ¢l
o, olo & Ao 7IEo EFA 2
Lol Ao g 7 AR E7MZE 7
2% DBME] Z%/ds0l et d7et A Al
Pt AFFH E7IHAZY 23 {5,
DBMY -7 & t&dt AdwS 745t o

X4t Z=7|MZ2t DBM(Demineralized bone matrix)e ol2st Zxa | 31
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el B2ATHAS o8 HF5HE Bl
3 4= 9l9lom DBMIHY] A o]Al Edd
ZALHO AA JAF O Z FHLo| 7l35)a
2 AZE T FF A F7IARY T o)A
)
[€]

A77} B astelet Az,

o E7IMZS BA AHeezA e A
E7A 2 7HsE EA5t DBMTHE FA]
o4 T3t ExAFHAY ol & TS
gelsty] Hsto] A oA BApelA BR AW
FUEE dold APz E7|HZE £
2], kst TRAZRY RIS S=3 5 u
A FE QA ALEFo] DBMIE 2o o] A5t
ol o A= FAE A5t thet 22
AES Ao

1. A=xA %Eﬂ Z7|A 2+ osteogenic
supplements& 5t ZRAEZZE E3lE 1
A 7F 7 dhof whak mmerahzation% B2

2. DBM3} A4 27|4EE o] o|st

DBM#S o 43 B 9ut A4E Ao 7t
wol qlgict,

3. A Z7IHLE Folste A Bt BuA
z2 Bohgmstel o]Alste Aol A4E 34
2 F7H7
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Introduction

TR RO AL &= ¢ E Implant
Restoration®] &3t Vertical Stop< ¥HAu
49 5T Y H FAof F8T 9T Tt

JEuh LR FE GAL 22 S 49
B AA3 Anterior Guidanced FAjet 4
Axle AAFRY Bedt SHEy A He
71 Boh, B3 AR wFA X9 4A, 7H
oluf 271HEF Y AHolf= HHAH st
HAYWR Y AU 259 3RS op7|st
AA 9 SAY d3E op7lshe HARTS
2 do, ot HE gt AR JES o
SUER $EIT stojx, b4 AGT nEd
EAES A st Jz2A g ZFAA
FEsto] & Aot}

H| 2 7183t Osseointegrationo] 23t
Implant®] 114o] BEH §A3] & AL=E 2}
Zk o] X R gk wHo| AAJE I of 7]
Functional & Parafunctional Force7} 7|7t
24 Hotd, Implant &A1 Deintegrationi’]-
Inflammatione & 4 ¢l& Ao|t}, of&d
Implant A9 Aled= H5% AESH Hj

£ 53] st 1 AA Y S 74 St
of & Ao|tt, A4 vj# 2 A Implant TEE
o] 2F FHE LEsto], AN X|of & oA
9] 7} A3t Implant Positiono= A8
719-2oF & Aolw, AETH THAA HF232
I AxZ 9 P FHEE A HHEV} Hes
sfloF gttt o] F22] St HF FEE0]
Functional& Parafunctional Forceoﬂ Z A
d4 AEE design o, AAAGUE A&
215 €5 & S A A7 g gekA
ImplantE &3t 5 A& QlojA, oA A
T3 A5G ety AHE g AA 24
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-
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of thg Flow—Chart & BHE3l o|& AHs=
712 AT ARHAY S FRE stojof & A

ol

Case Presentation

584 ARt BA= F 7HA 2A|, FAF=EY
Az g 95 o) £35S Fo2 Y
AU Aot H2e) ALoR 92 WS A
g od stgon, A R oBEY 5
o] o]—ﬁﬂmq_ﬂ t‘;]—\:]- 3!,]-249,] E.Z_jq. _9__9_ jr,].
Ao oAz ARAT Hze) FHo| 713 A
sttha A4 st (Fig 1. tpaloke) A&zt
VSUES $2 221 287 BEEA} 5
HkE casel] AL £xF o)1 FASE A&
gstof = ofof gtrt, AA| A& = T
5] A sjEd v 2.

o Ao S W 2Y
— Temporo—Mandibular Joint
— Neuro—Muscular System
— Occlusal Problem
— Dental &Periodontal problem

o A2A8 ) Y
— Joint & Neuromuscular Treatment
3
- A= 44
- AR E % FA =
— Implant ¥ x]&+ 2] 2] 274

o 231A X2

— 1Z} Provisional Treatment



— Implant 43 (Using the Surgical
Stent)

- dz W7}

— 2%} Provisional Treatment

— Final Restoration

Fig 1. Preoperative Panoramic Radiograph
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Occlusion Problem ;

22 A (Fig 2, 3014 x|, Ex1e] o
oA FEL £ 7Hx] 24k FAR WA A
o] AMAlF}l wFolA Anterior Guidance Angle
ojch, Fx|Ho] AR gt stete] A= A4
of A F Y &5 HMYE op] stglede =5
=, #18, #38, #48 X|ot¢] A&} W oz}
9219 FAl= A2 ) shojof & Aot

Fig 2. Labioprotlusion of the Anterior Teeth

Fig 3. Loss of Bilateral Vertical Stop

UZUE Positione] ZH @ | 37
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Dental & Periodontal Problem ;

Atz gel ogt A48 ol P F
UIE} Aejold, A7]3 Scaling¥t X+ EH&
2 FES §4 2 AeE qFHH, AWH
A 2%t Force Controle| ©]Fo{x|H
AF4 P stas APt =4 "Hoh A
2229 Labioversiong HAEZE 343517
-?‘]3]1 z é]—x.]] o]:o] u}o};u ﬂog }\gﬂgcq
7129] Endodontic Treatment¥} #14, #3592
A2 AT BHA 5 E stojof & Aolth, Aot #
429 && AYY =2 AT 54
9] #48 X|ote] 1A=} Tiltingell &gt B2+
5 Mol 93 232 F5EH, HgE HY
o Y= 2T 9ot (Fig 1, 3).

o i

Jl

Peri—Implant Condition ;

USTHE 79 A2AH dx29 H7le, @
st AHoA Y EAET = HE FEE|
gkl ]—:-—4 ojm A& iz EA] stojof g
HFA}A _/Jx_z]l_} oAAAHC R 329 Bone
Height Eth= Widthe] gHo] S F
ofgt Aoz Holm E3| stof £5 fXF
HELE Crown 799 43229 gRE 9
St Free Gingival Graft®= 118 E oA of & A
olt},

2 (o S rJ.Q Y
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(=Xt x|z2hg] ol HZAHE P o =3 M ol e}
A& AL 2 ool disf oA ASsta
FAske A7I7EE Aol

thax|obe] 2EoA Zadt BA = s AYESHE ¢85 A7oA, ol Jdrd

Visualization for Final Goal:

2Rz sl EIE2o g9t 7| 181 ?“i}.}—’q BEA Y ARl O BT i

o

==

Auo] B2 95t BAo|th BFL A2t ASTHES] A-g Y EH'éﬂ wo AHE A
Wax-Up E+ AFAE 0|43 Set-up 53l Skl HAde] 23E AFshe S0l € A
ojt},

43 4828 94T B,

Fig7. zatez 223

Fig 8. zzteol M
o]&f&21 2|

2151040 BiCt.

Fig 6. Pre -Wax up Ideal Occlusion
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Emergency Treatment ;

AA 5 5 dAE AR5 &
< 9T A E A=l o TAHY S R
5171918t Splint 8-S 4 Algsich EA1e]
stet Al YA = YEHE SES Yo I3
s Azx4 F7be 29 HF7] 7HA] AHA|
22X 1 7e& AT Aot} (Fig 9). +AF
A A gA o o3t HAugto 29| o] Apetst
7198 YAl +EET} Splint RS YEHE
£ o]&3t Aol o]Fo] A w7kR] A g
t} (Fig 10).

Fig9. Al XMzfnt &89 ESE 95t
Metal Casting BridgeZ at2t =0
Z2} ofALCt,

oF H2|= Splintdil StopS 0]
S92l 3152 =2 SILC

Fig 10. Aot 2
Q|P
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Implant Surgery

AR o AZHE Surgical Stent® g3tE o
2 A9 Ao dEHETL AHE 5= J=F
F=g Aoln, YZHEQ AESHH AL
FA8H7] Y43t GuidanceZl 2 Aot}

765

Implant Position, Depth, Angulation

Fig 12. maimolM 2
Z=HE Surgical Implant Position

Stent

Fig 13. Al
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Fig 14. 3| 23t= Top—Down Conceptll UZ2HE |2 Fig 18. After Suture
= 2ol Mojet 7152 MBs Frt USUE| A
Ol ZtE2Zg XX 2F £280] 1 7|20
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Implant Position, Depth, Angulation

4 6 7
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Hoousing

Fig 20. Aj0|40| 278/ 22N 25 2220 et o
s2te 9Yxlol 713 2 B2 0/AC,
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Fig 21. z/Xo| 2Ix|ofl A2 Implant

Fig 23. Panoramic View After Implantation

Soft Tissue Augementation ;

stof AR A4opA| 29| BE2 714
of J&E £t AL Yl Free Gingival
GraftE AlYtct, 2322 A4 QA=
E&e £ dolEe Ao FReI
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Fig 26. Free Gingval Graft Z&2| 2&,

Fig 27. Free Gingval Graft 37Hg £ 2&. AtHX|o| FtH
Z4u FAkSHC,



Second Provisional Restoration .

Osseointegration ©] 4ot & F 7119
2R E Y3l 23 Provisional Restoratione Al
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SAoln], T g ZRE YEUE FEE] 4
oA 35S 9 AAA Y 2Ho] I o},

7154 THA, FAAY S 2
Folofd wgtel 7|28 A=A 2%} Provisional
Restoratione 2222l IF9E 7R, 25
I} AAAL 23S o|F1 A HA] oot
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1 o] RA3= Anterior Guidance”} 24

3| Hojg]ofof gttt (Fig 28~30).
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Fablicate the Final Restoration ;

47159 B EL AFAHY AHE 27
Provisional Restoration £3 &=23t 3 %
% HAES AZS. Custom AbutmentE
o] &3t Y& AZskal PFM Crownl 2 A2}
HEth &% A £ = =AY ahdolut
Al Yol ti-3-3t7] flsh T AlZrS HRo R
stgom Ao = A 147X} A 1732 F
9lo] olZZHETt Bridge® A& sttt Yz
E $£EE9 Hole 9AI&E EXo] &4 AZE
T FEEY onAE IYE vrge AEHEY
A7} 1715 SA5| o]y Ao A7

Fig 33. sixlo| 95 5% 222

Fig 34. &xio| 1% %% 222
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Fig 36. L2 Custom AbutmentZ MZt 5HILCt,

Fig 38. ScrewZ 0|8t Retrievability thAl NotchS
018501 &% 2| Al Liat olzel 22
tha st7|2 sHLCE,
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Ofm

Fig 44. ofmmol oryg 9I3t Splint 27t YBE XX Y3t M2S WE7YS
3, 2ol Clicking Sound 0| 219] T BN of 0ly W&l /x| om ek,

A) First Visit TMJ Condition, B) After Splinting TMJ Condition, C)
Years LaterTMJ Condition
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Fig 45 Fig 46

4 Years later Fig 47
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