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ABSTRACT OSSOSO SO SO SO OO OO PO OO RO OO T TP U TR

The orthodontic strategies for adult patients of cleft lip and palate

Yon dental Clinic, Goyang city, Gyeonggi-Do
Jae-Hoon Kim, DDS, Mph

Even the adult cleft lip and palate patient who has not had timely treatment during the growth period, can be treated with
orthodontic treatment without the necessity of orthognathic surgery if only the patient is treated under correct diagnosis and fitting
appliances. Initially, maxillary arch form is established by constructing trifocal circles. Posterior region can be expanded and
derotated laterally with pentahelix and anterior teeth are aligned with Tiggle brackets and “t="-shaped spring. Thereafter, anterior
and posterior regions are consolidated. Mandibular intercanine width should be adjusted to maxillary intercanine width which
was unavoidably reduced. Mandibular anterior tooth extraction will be helpful to attain proper mandibular intercanine width and
better anterior dental showing.

Key words : Cleft lip and palate, adult, pentahelix, Tiggle, TG line, Trifocal Circled Pentagon, Malformation,
Deformation, Deformity

Corresponding Author
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it ofj g ololES 913k A8 A /A E AMESIA|TE feeding
appliances ARSI 2914 #HE FE F35H
TG Al disl AL AYor she AR 3tk A T HFH deRt A peS =

A7|= AAol7E NICU(neonatal intensive care oF£7] 918l NAM(Naso—Alveolar Molding
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Appliance)s 27|% gttt o|e} AR ez 4
A< sty P9 infantile orthopedics7F 3=
2Rl Aol o] E l=Aofl thafjAl= eielct,

Srok A7) o1 A oA = 7] FAF 7ol
TG ofol &S thA] FhUA Em o|efj 8 43%lo]
H WA 7] et w G 25 AlYsHA et
otEo) 3l F2kE vkE AL, A EAY
e 2okE wigshal, 244 [Ia FEuges
HE= AE 2 Ak Ao] FH A mapgolrt,
TGS TR 37HA] A7 Pofuh= At
o= 27t 7Y Fa]k Eok 5 sheloh

1. Malformation; A structural defect in

(AT 1=}

the body due to abnormal embryonic or
fetal development,.

2. Deformation; A condition arising from
mechanical stress to normal tissue

3. Deformity; A dysmorphic feature which
is a major difference in the shape
compared to the average shape of that

part

o] djgt AR ARFE TR 2geir
cheat 2,

1. Malformation; 7-=771E2 2 Q1

2. Pre—Op Deformation; &4 THE & A

THA YEtu= @Akolth, o] 2 Naso—
maxillary complex ¢ anatomical integr
ation?] defect@ QI8 A7|H, AxZ9] 7
O = ofgtEr}, ofd T/ HolR| 1L MY H F
Z& o] Yt 25 AR FHE e
37] o7 Rhee,
3. Post—Op Deformation; 4
2 YA AT 210 $20

vy

L owidpggo s Wl g Aerze) 3
AAH GAS Hofe] Wgat N 2BL Y

sequential deformation< =3t}

4. Growth Deformity; A#A 221} s Hol=
derEe] A& AAIHA =z, b A

of|A] ThE F9Jete] 231 o|F

)

H

Ayolaro] AHFH 222 A} Zs

A F5HA| e,
o7 Qlgf skt
9| counterclockwise 3|4S do7|a1 A}
7] FHbo]| Y= w2 ko) stekE A%
= sl A4 [T F4ugto] oo},

Malformation¥} deformation JE7} A8}4]
ofA] WAR|Fo|| A o]z Aok Aok HAH
AMJo &2 285 9] B84 deformation©] F3}

B A2 A 2294 4Aet deformity S HO|

= 7ol
AR ore A 9e) shejete Aed -9 o4

2o tigt AT Alu| R A2 2737} Dasi) Akelo]
Foldl Ax7F ZH o= Q| sletate] AAs 4=2]
ol

7| Sf3A ster AA| EA7F S,

d

{Minor form Cleft case)

£<:0] QS 7F4 minor form<2 malform
ation?l HEA 4 A gAfo|t}, ofH 7o
T AR ot IR & 2of Akt it A 2E
defect7} &HH== 7 7} Saith(1d 1, 2).
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HOl TG positions AAstL, FAAlA 4= 3lal 015 E3)] TG line A3 archform
Mg ZeA Sade A8TTH” 7, 8). < ASeH(1E 10).

b. Unaffected segment®] %] TG postion TG line ©] 7|50] EH, o]&= Tiggle bracket<
= A= Y 18, o] Folf vt A9 2ol= Hi]% AAgE Holoh (19 11).
A& AARTHLE 9). HYPH %

Jolzroll tigt 79l archform< WHe
=q

c. A4 5719 H& 94319 pentagonS A= 7] 3t 2= E bRl mholth (| 12).

Reference

/"'—.1\

CHEHR| TFO| AFRYE|A| HM|S3H H7& 2015 | 453



Korean Dental Association

. srie izt =3

ofapo] A& vl 6ATY Y&

’

eformation®]

o
FO| =} 3 2o o]Fofx]7] oYt U]ra}/ﬂ 6
HzJoke] derotations 8t pentahelix7} ulj-¢-
A oth(1¥ 13).
a. 6919 wahHT} HaPQl 37]9] helix (19, 24,
3H) o] FEAL derotatione 93t AolH,
b. APEE o231 Q1= 2709 helix (4WH, 5¥)+=
S-S 9Iet Aol

3. Z&En FOHE 2o Tx|R2|

2

.=

454 | CHEHR| DOl AFELS|R| M|53H M7 2015

cricled NiTi Wire®} Tiggle A& o]-&3)A4] o]
0] A HARR o] FEE WA wTAF &

mejo2 2% Fhe gl

o}9] labioversiong &% 4 Ut o2 2l 4=
2 TS 57FA A A dental showing©] F-=3t
FLTNE skrlol A FA A o2 Zasic)

(Major form cleft case)
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(2 14, 15).

cleft side®] PDL2O] BEE0 =& Q3 22 94x%]
= b5} 7S WHEOlA Zol A3} JETES §
of AT 23S 9] S8 slela] WAE A
SPACHTH 16, 17)

wgo] FRE & AR thA] AR Fold
4= = 6Xloll= TPAE RAISH|= ki, shefxi|
WA Bel A%om nR4 SAEAS A8

(19 18, 19).

AFFE anchor® TiggledA|E o-&3f|4] vl

WS SfjaFTHLE 20).

Pentahelix & F£2|2] 3|43} A4S S5l &
5= Tiggle A9} circle NiTi archform 2.2
HjgsHA ‘& ”x} AxPgog ZoAT} QJZHES

= Xlia‘}%iur(z%. 23).
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ABSTRACT oo oo OO OO OO O OO OO OO OO PO P OO OO PRRPOTRON

Orthodontic treatment and management of adult patient with cleft lip and palate

Department of Orthodontics, School of Dentistry, Pusan National University
Seong Sik Kim, D.D.S.,M.S.D.,Ph.D.

Patients with cleft lip and palate require interdisciplinary treatment to achieve successful rehabilitation. However, there are
special difficulties in orthodontic treatment of adult cleft lip and palate patients: 1. Lack of Tissue, Bone, and Soft tissue; 2. Heavy
Scar Tissue, Vestibule, and Palate; 3. Severe Anteroposterior discrepancy and Impaired Maxilla; 4. Distortion of Alveolar Ridge;
5. Abnormal Eruption Path and Malalignment of Tooth. Solving these problems, orthodontist should have differential diagnosis on
extent of cleft site and residual deformities of adult cleft lip and palate patient. The tooth missing area in cleft site was commonly
treated with a removable or fixed prosthesis, but this method is not stable to retain maxillary arch shape. To establish the more
stable arch shape in cleft lip and palate, endosseous implants in the alveolar clefts with bone graft is helpful for management of
adult cleft lip and palate patient.

Key words : cleft lip and palate, orthodontic treatment, residual deformities, implant site development, endosseous
implant

Corresponding author

ANl softid@pusan.ac.kr

608-780 4 LA 2FS Hoj2| FACHStwX|2EH x|t Fat
Tel : 055-360-5150, Fax : 055-360-5154

[, M= wore] o] Fasif ¥, e iE Ak A
of tfsfiA 7 de]l &el# AL University of

Tl (cleft lip and palate)S €93 99 North CarolinaollX T3Eg SAAIFE 44<lo] 2
S AA7I1E T 7P PN LT} 28 A O2A, 4, w7k2) 9] volof] w2 Fopd A& B8 WA SR
Hre Az 9w Zol Algl Aozl A9yt o|tkFig. 1). o] ol WEH WA A= 7~84|<]
W) ool SAANE Qo] B k] oy ME EURLDTI0NE o] FH AHAle HE @A wAA
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e A S LA FAE AGT AN RS
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WSS 9t
A

olgf o] ol F17ko] BRF FeFAY Bl
| g A ks st AE A7 YA = Fg Al wEH
of At A7} Fastch wetd olel BhAlel] 24
A UL dfoF she wAEore] FAIE olsistal
2 BHs oks Ao T AR Ao glof
A7 sasittal & o= S Aol

TG AR WA ROA A= Aol FF
S 3 AR ot ol &

[‘ll‘

o z] 2~ 0)
eu]é'r‘}d\

3k 4= it} 1 1. Lack of Tissue, Bone, and Soft
tissue; 2. Heavy Scar Tissue, Vestibule, and
Palate; 3. Severe Anteroposterior discre
pancy and Impaired Maxilla; 4. Distortion
of Alveolar Ridge; 5. Abnormal Eruption
Path and Malalignment of Tooth.”
TG By Aol HotSo] A] 91X

A% 4 51 AZBS B AR Al

PARES] Bkl Aol 2t A 4ol

] IIH Oﬂ \_ 0]—_1__4 E]—X]— /K]—O]-_l__‘] Z‘]H]- ﬁ
Qip 2|2 o4 59| A7 o] AR =3}
o] Hrk(Fig. 2).

TG BANH AOLE g0 A W) BE
Aot AX 0] HAAR B2 $S Bt

| Stages in Cleft lip and palate treatment of UNC

Presurgical
Infant
Orthopedics

Palate Speech Early
Closure

Therapy Orthodontics

-,‘ 8 - 12 weeks ‘f 18 - 24 months 6 - 11 years 7 - 8 years
Alveolar Comprehensive Pharyngeal Orthognathic Fixed
Grafting Orthodontics Falp Surgery Surgery Prosthodontics

f '\
1l -14year  9-19years I7 - 19 years 17 - 19 years
F

Fig. 1. Stages in cleft lip and palate treatment of UNC protocol

Expansion of Maxillary Arch

Protraction of Maxilla

Alveolar Bone Graft

Fig. 2. Common Orthodontic Modules in Cleft Lip and Palate
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gjo]) Qe Aok FAHS WEo| FHsshEs
SEET) ow@ & o HEe 20e Y4 A
ofc}, wheta Aot FAA|L} A 1 o7} WS
A7\5E Aolzel Bake ARt 4= ok, Aolne
R IGE DI B R £
quadhelix, ¥4 Fe7A2e] Z9ols fan-

shaped expander®} removable expan sion
plate5S] A7} F2 AEr dorag et

5 AX7} &8} /\]XLO}‘— 8~11A4] Afolo]] %=
oA Al ¥, WA ANE o] g3 WA RS

= '_l

AlgYskal Agelo] HH otuAes 5o HAEXRE
Alggee-9(Fig, 3).

Initial Intraoral Photography of
Cleft Lip and Palate Patient

11 years old, Male

1. Left side unilateral CLP

2. Hypodontia left lateral incisor

Early Orthodontics:
Maxillary Protraction

Alveolar Bone Grafting:
13 years oid
Maxillary Expansion

Comprehensive Orthodontics
14 years old

Comprehensive Orthodontics
15 years old

Comprehensive Orthodontics
17 years old

Fig. 3. Common Treatment Procedures of Cleft Lip and Palate Patient
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Fig. 4. Sequallae of arch shape constriction by residual deformities after repair of cleft lip and palate
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BE sk, AdE 2S5 SEX e ZJokp-4

O

olN

Initial Intraoral Photography of Complete
Laft Cleft Lip and Palate Patiant

12 years old, Female

1. Left side unilateral complate CLP

2. Migsing left central & laleral incigor

Early Orthodontics:
Maxillary Protraction

Alveclar Bone Grafting:
15 years old

Comprehensive Orthodontics
16 years old

Debonding
17 years ald

Retention
18 years old

Fig. 5. Unilateral Left Complete Cleft lip and palate patient
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Initial Intracral Photography of Ledt
Cleft Lip and Palate Patient

22 years old, Female

1. Left side unilateral incomplete CLP
2. Missing left central incisors

Comptehensive Orthodontics
Arch leveling

Comprehensive Orthodontics
Bone graft preparation & left
central incisor extraction

Alveolar Bone Graft

1 year retention after debonding
& Maxillary anteriors fixed
prosthesis

2 years retention
Caonstriction of maxilia

Fig. 7. Constriction of maxilla after fixed prostehsis in adult cleft lip and palate patient

WL FAEE ACR HAEa T,
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Initial Intrzoral Photography of Latt Clafl
Lip and Palate Patient

23 years old, Female

1. Left side unilateral CLP

2. Carigs left el cariral & hypodontic
lateral incisor

Maxillary Expansion with
Quadhelix

Comprehensive Orthodontics
Bonding & leveling

Comprehensive Orthodontics
#22 leveling

#21 Forced eruption for implant
site development

Implant site developrment
Gingival Surgery

Fig. 8. Implant site development of #21 in Cleft lip and palate patient




Maxillary left cleft lip and palate
26 years old, female
Missing left central incisor

Comprehensive Orthodontics
Bonding & leveling

#21 implant prosthesis

#21 implant prosthesis

6 year retention check
Good maintenance implant

Fig. 9. Implant prosthesis of #21 missing left central incisor in cleft lip and palate patient
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Le Fort | maxillary osteotomy for cleft lip and palate patients

Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyungpook National University
Young-Min Shin, D.D.S., M.S.D., Tae-Geon KWON, D.D.S., Ph.D.

In cleft lip and palate (CLP) patients, there are various degree of residual maxillofacial deformities in adolescent period.
Usually, orthoganthic surgery for the cleft patients needs Le Fort I osteotomy and/or mandibular set-back surgery. Previous report
from other institute had been shown that there is significant relapse after maxillary movement after Le Fort I osteotomy when the
surgical advancement of the maxilla was over than 5 or 7mm in average. Recent comphrehensive report showed that most of the
relapse was happened within 1 year and the total horizontal relapse of the maxilla was as high as 30% in average. Therefore,
overcorrection is needed in maxillary surgery for cleft patients. Another concerns for cleft orthognathic surgery is the anatomical
variation in pterygomaxillary region in cleft patients compared to control patients. Patients with CLP had larger and thicker
pterygomaxillary dimensions, and the results imply that careful attention to pterygomaxillary anatomy is needed in patients with
CLP undergoing Le Fort I surgery. This article reviews the pre and postoperative considering factors for orthognathic surgery for
CLP patients.

Key words : Cleft, orthognathic surgery, stability, complications, Le Fort | maxillary osteotomy
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Analysis of the statistical validity of clinical effectiveness data of a systemic titrated
extract of Zea Mays L. unsaponifiable fraction chemotherapeutic agent (Insadol)

Korea University Institute of Clinical Dental Research”, Mayo Clinic?
Yong-Geun Choi", Steven E Eckert?, Jeong-Yol Lee", Sang-Wan Shin"

Purpose: This study intended to analyze the validity of clinical effectiveness data of clinical trials testing systemic titrated
extract of Zea Mays L. unsaponifiable fraction chemotherapeutic agent. Material and Methods: Among 5 clinical trials claimed as
proof of clinical effectiveness on the Web site of the manufacturer of this chemotherapeutic agent, a review of 4 clinical trials,
written in either Korean or English, was conducted. Data were extracted from studies for the following variables: year of
publication, age, sample size, follow-up period, combination with contemporary periodontal treatments, randomization,
randomization check, blinded measurement, and statistical test type. Results: The study subjects’ age intervals were too diverse to
decide a common target population to generalize the findings. No study stated clearly the rationale for the sample size
determination. Follow-up period to observe the start of clinical effectiveness was inconsistent and decided without any rationale of
pathophysiological latent period. Randomization to make the comparisons on the same start line was performed but failed in a
study. Randomization effect was not checked in 4 studies. Performance of blinded measurement of clinical outcomes to prevent
bias was unclear in 2 studies. Type of statistical test was inappropriate in 3 studies. Conclusions: Based on the analysis of the
validity of data on clinical and demographic variables, the four available clinical trials have not demonstrated compelling evidence
of therapeutic effectiveness of systemic titrated extract of Zea Mays L. unsaponifiable fraction chemotherapeutic agent to improve
prognosis of periodontal disease either with the contemporary periodontal treatment or without it.

Key words : Clinical effectiveness, Titrated extract of Zea Mays L. unsaponifiable fraction, Periodontal disease
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198249 A HL S dgTEE oF £ Zzhi4(confounding variables)7} Z-8-5}o
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o FR =7} 58 Mt 5§ Sof /A== HIE Z N 4AA<T Pask= 2 ARSI} A
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87 849 FAY] v o= APw(207) I Hi= BeS Aol AARE & FAA Foido] YS=H
S(10%)2 R golint 111940 T GAR RS 2t g 27k |meke A ARk RS
L o] Asfsla Aol thEZRTt WU B BF Algep goldl ofE Aol Bt A gl L
o) AT DA Slolh W, B s R A TR S ol AR AT 5
o] QAfHI4-0] Wiste] Aol 2 ulawsto] AFARA S s oo, s7he] AEAEe EAo] Az Y
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Table 1. Assessment of statistical variables of titrated extract of Zea Mays L. unsaponifiable fraction chemotherapeutic agent (Insadol)
Publication Age Sample size Follow-up Randomization Randomization Blinded Statistical
(years old) period checl measurement test
30 (20:10) , Chi-square
Son S.(1982) 35~66 patients 3 months performed incomplete performed test
Moahammad 0~54 40(10:10:
AR. et al. ( 34.1) 10:10) 1 month performed unclear unclear ANOVA
(1988)" mean patients
87 patients
| Z=1] ~
‘7:"(31_9'& ]e)twal_ ( 24 ig 0) (2,056 tooth 4 months performed unclear performed t-test
mean 49, surfaces)
30(15:15)
HAS et al. 29~64 patients 5 th ; d | | t-test
(1994)" (mean 40.5) (120to0th months performe unclear unclear es
surfaces)
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Delayed intentional replantation: new approach for periodontal regeneration and
establishment of theoretical background

"Research Institute for Periodontal Regeneration, Department of Periodontology, College of Dentistry, Yonsei University,
Department of Conservative Dentistry, College of Dentistry, Yonsei University,
“Department of Dentistry, School of Medicine, Inha University, Incheon, Korea
You-Kyoung Kim"*, Dong-Ju Kim"*, Eun-Ung Lee", Hyun-Chang Lim", Jung-Seok Lee",
Ui-Won Jung”, Jeong-Ho Yun” , Eui-Seong Kim?, Seong-Jong Lee”, Seong-Ho Choi”

Purpose: Delayed intentional replantation was introduced as a new alternative to treat the teeth with severe periodontal
involvement. The purpose of this study was to elucidate the possibility of delayed intentional replantation and establish theoretical
backgrounds.

Materials and Methods: Studies were performed into the following two subjects; (D Clinical evaluation of patients who
underwent delayed intentional replantation using clinical and radiographic data. Severe periodontitis involved teeth were carefully
extracted and proper time for delayed replantation was evaluated by analyzing inflammation markers (IL-6, TNF-«). @
Theoretical studies for efficacy of delayed intentional replantation using (-)-Epigallocatechin-3-gallate (EGCG) for preservation of
periodontal ligament cells on root surface by minimizing inflammation and treatment of inflammatory extraction sockets.

Results: Meaningful success ratio and survival rate were found in delayed intentional replantation showing reduced bone loss
and maintained bone level. Additionally, viability of EGCG applied periodontal ligament cells was much higher than control
group. Also, EGCG promoted healing of inflammatory extraction sockets by inhibiting inflammatory cell proliferation.

Conclusion: Within the limitations of this study, 1-2 weeks after extraction is an appropriate time to do delayed intentional
replantation. Also, EGCG provides helpful effects on viability of periodontal ligament cells and periodontium.

Key words : Delayed intentional replantation, Tooth extraction, Periodontitis, (-)-Epigallocatechin-3-gallate (EGCG),
Anti-inflammatory effect
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Fig. 1. Extraction and preparation of a tooth before storage
A) The tooth subjected to delayed replantation was extracted atraumatically.
B) The tooth surface was debrided and polished with an ultrasonic scaler a fine diamond bur.

Fig. 2. Extraction and preservation of teeth from Beagle dogs.

A) The teeth of Beagle dogs were extracted atraumatically.
B) The teeth were preserved in 24-well plates in storage media containing (-)-Epigallocatechin-3-gallate at

various concentrations
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(hPDLSCs) 4709 22 Yiro] O 2, @
EGCG @& A, @ P. gingivalis f
lipopolysaccharide(LPS)W A &3 &+, @
EGCG®} P. gingivalisg o7 A g3 wLof A
1,3,5,74 % 3-(4,5—-dimethylthiazol-2-yl)—
2,5—diphenyltetrazolium bromide assay %
bromo—deoxyuridine assay S ©]-&3to] A =
4 9S4 ANE Hrpsielt =3 A4 0,6,24,48
Al 7t & o] real-time polymerase chain
reaction(PCR)= ©]-83}%] hPDLFs¢ hPDLSCs
o 5] = w7 &4 9l interleukin—18 (IL-15),
interleukin—6(IL-6),

tumor necrosis

factor—a (TNF-a), osteoprotegerin(OPG),
receptor activator of nuclear factor kappa—
B ligand(RANKL)®} RANKL/OPG &] §-#=} gt
S ARSI
F7M4 22 Surangi C. Dissanayake(2010)"
T A e} Hato] AFQIThA| L HEof B A
QR TRE AT AP, 1 TA ol 4] 2 F=Ih
Al S wgFskal 100% A1 2t wfdi 100% -2
3} wj& ESF40(40% ethylene glycol(WAKI
Pure Chemical Industries Ltd., Osaka,
Japa), 18%Ficall7T0(SIGMA, St. Louis, USA),
0.3M sucrose(Junsei Chemical Co. Ltd.,
Tokyo, Japan)®] F-medium®] &-3f% &) 2
T2 27 o 2o Basigich 29 A A=
A9 Hl&S 248t T1(75% vitrification
media + 25% F-media), T2(50% vitrification
media + 50% F-media), T3(25% vitrification
media + 75% F-media) 22 ¥+ HAs}o]
W3} 2ol 2529} 45 B Hdh 5 X|FQITh A=
o] AEHE MTT assays ©|83to] H7iatoct
(Table 2, 3).

7] HOHH “WQH A+ *o of Hfet %7} deo] Al

2 8uke] 2ty 20k AEFORE Yiro] siet
A2 ligature ligations Ald¥ste] A+
S skt AFdo] fdE siet AR E 2

= T2
2] %0, 3,7

ES /\]7H ool mhE(d 3,7,
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Table 2. Cell grouping in step 1 according to storage media
and storage conditions

POL cell Storage
group Storage media tempera-  Stored in

identification ture [°C)
Clipasitive  100% corventional media -196  Liguid ritrogen
control group)
2 group 100% conventional media =20 -20°C freszer
V1 group 100% vitrification media -196  Liguid nitrogen
V2 group 100% vitrification media =20 -20°C freszer

V3 group 5% of vitrification Media added 96 Liguid nitrogen
at 20°C kept for 20 minutes
followed by adding 100%
vitrification media at 4°C
Nepative 100% corvertional media -1 Refrigerator
control group

FOL: peridantal ligament.

A5 Agke] 54 %94 iRl A 2E S v

Al*E(osteoclast)t H&4 A49 matrix meta
HoproteinaseS(MMPS)°ﬂ ol8f frkl= Fr) 4t
714 Aol ol WA E=T Yun(2004)57
EGCGY] & &4 oA Aol thet Aol A 79| +
M2 A 2ZE3 2T A E(osteoblast)o] P.
gingivalis &8 ¥ ¥ 20 ;M EGCGE A
o] MMP-2,-9,-13 mRNA & J A&
reverse transcription polymerase(RT-PCR)
£ o|&sto] AL E 19 ot FlE 2F
NIEZE Zro] HjeFst uijx]of tartrate—resistant
acid phosphatase(TRAP)E o|-8-3}o] ulzA|E£9]
/4o EGCG7F u|A]= ol thall 2AlskoiTt,

Cho(2013)3""& sl ligature ligation
Algste] AFAS FEAIZ] 4802 9] Sprague—
Dawley ratol|A ligatureE A73l EGCGS}
PBSE +4o® FYstal 1,2, 45 Feoll 3Aysial
1:}. XZTQJ'-Z(:]' HA TRAPU—H E-l @dﬁ}zﬂ-ﬂ BAS

L)

Table 3. Cell grouping in step 2 according to storage media
and storage conditions

. POL cell group

dentification Storage media Storage condition
C1 {pasitive 100% conventional media -196°C liquid natrogen
control group)
V1 group 100% witrification media -196°C liquid nitrogen
V1 media)
T1 group T5% wtrification media+25%  -196°C liquid nitrogen
F-media [T1 madia)
T2 group 50% witrification media+50%  -196°C liquid nitrogen
F-media (T2 media)
T3 group 25% wtrification media+75%  -196°C liquid nitrogen
F-media (T3 media)
Negative cantral — 100% conventional media 4°C refrigerator
POL peniodontal ligament.
2H
. At 2
1. XIFE o=H RHA] Al 22| 4SE2| Ha}

A A QA 2Alef ofsf F 277]¢] 2|okE A4
o 53t =714 Atk 3 At 147}
Aufjate] AAAR] =2 AEEL 66.4%= Bl
o} st Folde S S0l gldlen Faa
o] 68.45 %oﬂﬁ 34.66%= FoJu|stA] skl
T 3NE Fof| Z AT 45.02%=
A= x];@,] 0] E3F o] 2% {AE|GIct
A & 2R 5702 Z|obellA] LErEom X g
OFARS Holz] ottt Wb Alujal 77)2] Xjoto A=
HFx|e} shpe]l Zo] A= ot Whx|eke} 2T Ato]
O] WA T 9] 2HA o] HPAA AR Sl
Ul ow Azl Ad4E FAA| AL = F
&E YeriSich AntHo g Fa%7t S7kske] A
2] 5 670 ool AIAsHATHFigure 3, 4).
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o] e ALY S Al7lo] Wt WA} ghast Aol AT AEHo] Z1 WokT 2% Aol #H}
10

gt EGCGY wo] g AE Age 0,10,  goishujde vigo] aTsS A Ao 2F
100 /M ©] EGCG A8 % 100 M)A u}é FH ST 4F AUTOIN T2 g A B AE T
ok @3] E9kom period 2-37I7F BoF WA & AEAS HAAT T2 TR 2F W AR A M
el

AEE AT ATEo] EE AR o/l gtk Hcje] AT AEYL 100% ALEF B
BGCG X2 2-e ool va) AE A2 2 42 o2 (-196° O)o] Resde gz ey | &
ol ¥ 10 MTEE 100 MzolA BAS] & (Figure 9). o
HFigure 5, 6). Il__j
HPDLFs€t hPDLSCsell P. gingivalis € 3. G=M dhx|Qto| XX|of CHEH A7 et

EGCGE Aggt AgoA EGCG T Aol =
A\ Z4o] 7k43819IT} E3H P, gingivalis THE A
glollA HE FAQIARE] 71 W, EGCGE
A Aegt ol A HastltHFigure 7, 8).
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Fig. 3. Cumulative survival rate of teeth replanted after a delay. The rate of bone gain(%) 1 to 21

months after tooth replantation

Seven replanted teeth out of twenty seven teeth failed, and the overall cumulative survival rate
was 66.4%. The amount of bone gain was 45.02% three months after replantation and

maintained a consistent level.

Fig. 4. Radiographs taken before (A) and 1(B), 3(C), 6(D), 12(F) and 15(G) months after replantation.
After delayed replantation, periodontal regeneration occurred by periodic follow up.
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Fig. 5. Changes in cell viability of the tooth surface, according to the preservation period.
The teeth were treated with 0,10, or 100 #M (-)-Epigallocatechin-3-gallate(EGCG), after which cell-viability
assays (3-(4,5-Dimethyithiazol-2-yl)-2,5-diphenyltetrazilium bromide) were performed at various points in time
© immediate, period 1(preservation with EGCG for 4days and one further days without it), period 2(for 8days
with EGCG and 2 further days without it), and period 2(for 12 days with EGCG and 2 further days without it).
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Fig. 6. Differences in cell viability according to the concentration of (-)-Epigallocatechin-3-gallate(EGCG).
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assays were performed for the extracted teeth after
periods1(A),2(B) and 3(C). The teeth were treated with 0,10, or 100 M EGCG for 4,8, or 12 days depending on the
period. a) Statistically significant difference between those teeth treated with 0 and 100 #M EGCG(P{0.1). b)
Statistically significant between those treated with 0 and 100 4Vl EGCG(P{0.05).
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nn 1 1 1 1 2 un b/ '} 1 1 1

D;vn Day 1 Day3 Day 5 owl @ D:vt! Day1 Day 3 Day5 71 @

Fig. 7. Proliferative changes of human periodontal ligament fibroblasts (hPDLFs) and human periodontal ligament stem cells (
hPDLSCs) treated with Porphyromonas gingivalis lipopolysaccharide(LPS) and (-)-Epigallocatechin-3-gallate(EGCG). In
general, hPDLFs(A) and hPDLSCs(B) proliferated continuously during the experimental period, with an experimental
period, with an exponential increase in cell growth being observed from days 5 to 7.
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Fig. 8. Effects of Porphyromonas gingivalis lipopolysaccharide(LPS) and/or (-)-Epigallocatechin-3-gallate(EGCG) on El[g
inflammatory and osteoclastnecrosis-related mRNA expressions. EGCG-treated cells(human periodontal ligament —
fibroblasts [hPDLFs] and human periodontal ligament stem cells [hPDLSCs]) showed similar or lower gene nll—;'l'

Fig. 9.

3 3~7% Afolol 714 5kom] W] 1020} 744 3t
2 25 YE2UcKTable 4, Figure 10).

expressions than those cells of No treat . The gene expressions of P. gingivalis LPS' alone were highly
increased at 6 hours, but those increased gene expressions were down-regulated in EGCG+ P. gingivalis
LPS" group by the additional treatment of EGCG.
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0 . L | 1 | ' | oLt L 1L 8 1 L 1 I
Positive  C2 Vi V2 V3 Negative Positive Vi T n T3 Negative
contral control A control control B
Cryo preservation groups = Cryo preservation groups

A) The viability of periodontal ligament cells by different storage conditions in step 1. Mean values normalized
using the positive control. Columns and bars represent the mean of three independent experiments£SD . C2
: 100% conventional media, -20°C freezer stored, V1 : 100% vitrification media, -196°C Liquid nitrogen stored,
V2 : 100% vitrification media, -20°C freezer stored, V3: 25% of vitrification media added at 20°C kept for 20
minutes followed by adding 100% vitirification media at 4°C, -96°C Liquid nitrogen stored, Negative control:
100% convetional media, -4°C refrigerator stored. B) The viability of periodontal ligament cells after 4-
weekpreservation in step 2. Mean values normalized using the positive control. Columns and bars represent
the mean of three independent experiments£SD. The T2 group shows around 80% cell viability compared to
the positive control. There is no statistically significant difference in the viability of T2 group cells stored for 2
weeks vs. 4 weeks (P)0.05). Viability of T3 group cells had reduced ind-week storage compared to 2-week
storage, and the reduction was statistically significant (P{0.05). T1: 75% vitrification media + 25% F-media,
T2 : 50% Vvitrification media + 50% F-media, T3 : 25% Vvitrification media + 75% F-media
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Table 4. Staining intensity of tested cytokines in the extraction socket of the control group

Cytokines Day D Day 3 Day7 Day 10
IL-6 + HH +H ¥
TNFa ++ H +H ¥

IL-6 : interleukin-6, TNF-a @ tumor necrosis factor-«
Subjective scale : 0, no staining ; +, weak staining ; + +, moderate staining ; + + +, strong staining ; + + + +, very strong staining

P S
(Day 10)

Fig. 10. Histologic view of the extraction socket at 0 and 10 days after tooth extraction in the control group. (H&E, x
40 ; scale bar, 1 mm) {day 0) Il, inflammatory infiltrates, BC; blood coagulum, RR: root rest. {day 10) the
proliferated epithelium(PE) from the sides of the wound to cover the wound surface except in the central
the region and the newly formed bone(NB) regenerated next to the alveolar wall within the socket. I,

inflammatory infiltrates.

or

(XY
0 MMIE
[= RS L
W AP-1 S

0z

LN}

o
& o

;ﬁ 'T:';‘c "éh & .‘r‘{}-

MMPAGAPDH densiiy ratio
EE&

Fig. 11. The effect of sonicated Porphyromonas gingivalis extracts and (-)-Epigallocatechin-3-gallate(EGCG) on the
expression of matrix metalloproteinases(MMP)-2, -9 and -13 mRNA. Primary osteoblastic cells were treated
for 24-h with (1) no treatment, (2) 20eM of EGCG alone, (3) 1#g/ml of sonicated P. gingivalis extracts
(SPEs) alone and (4) 204M of EGCG + 1ug/ml of SPEs. The expression of MMP-2, -9 and -13 mRNA was
analyzed by RT-PCR. The data are representative of duplicate experiments
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Fig. 12. Quantitative analysis of TNF and IL-6 immunostaining. Number of: (A) TNF-positive cells in connective tissue area;
(B) TNF-positive cells in alveolar bone area; (C) IL-6-positive cells in connective tissue area; and (D) IL-6-positive
cells in alveolar bone area. *p 0.05 compared to control group. EGCG, (-)-Epigallocatechin-3-gallate; IL, interleukin;

TNF, tumor necrosis factor.
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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

m Title : 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

m Title : 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

mTitle : 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

September

mTitle : BIDM 2014

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

« Country : Lebanon

« Exhibits : Y

« Contact : To be determined

mTitle : The Virginia Meeting

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

- State : VA

« Country : USA

« Exhibits : Y

« Booths/Tables : 98

« Contact : Mr. Carter Lyons

» Website : www.vadental.org

« Email : lyons@vadental.org

mTitle : Ohio Dental Association Annual Session
« Session Description : Annual Session

« Sponsor : Ohio Dental Association
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« Event Dates : 9/17/2015 thru 9/20/2015

« Location : Greater Columbus Convention
Center

« City : Columbus

« State : OH

« Country : USA

« Exhibits : Y

« Booths/Tables : 200

« Contact : Ms. Suzanne Payne

« Website : www.oda.org

« Email : suzy@oda.org

m Title : Vermont Annual Dental Team Meeting

« Sponsor : Vermont State Dental Society

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

« Location : Sheraton Burlington Conference
Center

« City : Burlington

« State : VT

« Country : USA

« Exhibits : Y

« Booths/Tables : 60

« Contact : Ms. Diane Dumas

« Website : www.vsds.org

« Email : info@vsds.org

mTitle : 1st Taiwan International Dentistry Forum

« Event Dates : 9/18/2015 thru 9/20/2015
« City : Taipei

« Country : Taiwan

« Exhibits : Y

« Contact : To be determined

« Website : www.cda.org.tw

« Email : green@cda.org.tw

m Title : ADX15 Melbourne Dental Exhibition &

Conference
« Event Dates : 9/18/2015 thru 9/20/2015
« City : Melbourne
« Country : Australia
« Exhibits : N
« Contact : To be determined
« Website : www.adx.org.au

« Email : adx.melbourne@adia.org.au

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

« City : Bangkok

« Country : Thailand

« Exhibits : Y

« Contact : To be determined

mTitle : AAOMS 97th Annual Meeting

« Session Description : Annual Meeting

« Sponsor : American Association of Oral and
Maxillofacial Surgeons

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

« Location : Washington Convention Center

« City : Washington

« State : DE

« Country : USA

« Exhibits : Y

« Booths/Tables : 420

« Contact : Dr. Robert C. Rinaldi

« Website : www.aaoms.org

« Email : inquiries@aaoms.org

mTitle : ESCD 11th Annuel Meeting

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

« Country : Italy

« Exhibits : Y

« Contact : To be determined

mTitle : In Session

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

« City : Madison

« State : WI

« Country : USA

« Exhibits : Y

« Booths/Tables : 120

« Contact : Ms. Lani Becker

» Website : www.wda.org

« Email : Ibecker@wda.org

mTitle : 24th Jordanian Interational Dental
Conference

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

« City : Amman

« Country : Jordan

« Exhibits : Y

« Contact : To be determined
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