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ORIGINAL ARTICLE
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A literature review on clinical/ laboratory misfit evaluation on implant-prosthesis

Department of Prosthodontics,, Schoolof Dentistry, Gangneung Wonju National University
Jong-Hoi Kim, Woong-Rae Cho, Kyung-Ho Ko, Yoon-Hyuk Huh, Chan-Jin Park, Lee-Ra Cho

The presence of implant-prosthesis misfits can cause various complications. It is very important to detect misfits to prevent such
complications. There are various evaluation methods for misfit assessment including clinical methods and laboratory in vitro
methods. The clinical misfit evaluation includes radiographic analysis, visual observation, probing, Sheffield test, evaluation with
disclosing materials, and screw resistance test. The laboratory in vitro evaluation method includes indirect modelling evaluation
and direct metrological visualization. Of the indirect modelling methods, photoelastic stress analysis, finite element analysis, strain
gauge analysis, and microbial colonization analysis were reviewed. Of the direct metrological visualization, microscopic analysis,
3-D photogrammetric analysis, coordinate measuring analysis, and radiographic analysis were reviewed. In this review, the
characteristics, advantages and disadvantages of each method were evaluated.

Key words : Implant, Prosthesis, Misfit, Direct metrological visualization, Indirect modelling method, Clinical evaluation
method, Laboratory evaluation method
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Fig. 1. Clinical failures of abutment and screw due to undefined misfit.
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Fig. 2. Radiographic evaluation of misfits. Upper: Misfits in external implants. (A) Gap between implant and abutment. (B) Gap between implant
and prosthesis. Gap and misfit can be easily detected. Lower; Misfits in internal implants. (C) Slit like gap between implant and
abutment. (D) Gap between implant and abutment. Distance from screw to inner bottom of the implant should be evaluated with detail.
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Fig. 3. Fit evaluation for various abutments using disclosing material. (CCM: Cobalt-Chromium-Molybdenum casting abutments).
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Fig. 5. Isochromatic fringe characteristics for interpretation of photoelastic stresses (Courtesy by author of article™).
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Table 1. Various hypothesis in modelling for finite element analysis

Linear static Nonlinear static Nonlinear dynamic
Material modelling Linear Linear, nonlinear Linear, nonlinear
Deformation Infinitesimal Moderate or large Moderate or large
Translation + rotation Not allowed Limited Allowed
Contact DOF constrained Sliding Sliding
Equation F = Ku F = Ku F = Ma + Ku
Stiffness matrix K Linear Nonlinear Nonlinear

DOF: degree of freedom

Table 2. Various equation solving methods for finite element analysis

Determined system Over-determined system Under-determined system
Model updating method Direct Direct [terative
Hypothesis Liner/Non-linear Liner/Non-linear Impossible
Equation solving Implicit/Explicit Implicit/Explicit Explicit
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© FFE 240l 7FedhH fFAALl HiZE Helkg WAkl S8o] SISk = 2HY A 29
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Fig. 7. Diagram of strain gauge evaluation method.
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Fig. 10. Scanning electron microscopic analysis on the misfit on implant-abutment complex. (A) External implant (original image X 50), (B)
Internal implant (original image X 50), (C) Morse taper implant (original image X 50). (D) External implant (original image X 800), (E)
Internal implant (original image X 800), (F) Morse taper implant (original image X 800).

472 | thstx| ol AR SIR| M6 HM9E 2018




ORIGINAL ARTICLE .

oo

A

o

[m

o

0

o] Aol FeAu|H o ® HAEG=t EA] g3t Ah7] U WHAZE JEHE= 2451 ol ]_'E

(torch soldering) W4lo] &AAZ d2Hceramic T}, E3F Arto) %JQL;_} A7} ol o]#| 2ol B3} rrHHin

_ - - - s 10

furnace soldering) ARt t] 2 F4FE of] Hh= oF T o) BAGS wpolsl=d| v Ayt W 10

Shhal 3kt Spazzin 502 AR AR AR |F Holr, (J)g

Alof| w2 FA9te) ArE Fotdn| g o g FAIs10] E”ﬁ

1-piece F2HO| AMER Q2tsh= 491 #lo]A 4. MM EMH(radiographic analysis) ﬁ

BAFE uP R T 227 BAFh| Ioha 23bske] [J[;*j

t}. Katsoulis 52 CAD-CAMC.Z A &Hat LpAf AR BARE AollA e ARERITE A Ao ¢

FAR AREAEY dolof i AT s AR A BARE Hrisl=t] o] 85 = vAHTEY 4 %

i

dAu|goz Ay REE Zol(span) 7t A2 H(Micro CT) AJA2EE EA4H(Synchrotron :—"r'

. A

Aol 71 Aof| vlsf Hew=7} F-ofnlstA| Eoton & analysis)< 12| HH okt At F'_%'

<= A9 YRR 58 gt oA Bt s} O A2 WA S of2] Zte = 2ARSHo], A 2
3}, Katsoulis S-S CAD-CAMO.2 A& 4 ZAYaF upAMAL O] O Eupat ubALA o] o]

o

ol HE o] HAFIE H| W= FR3 AR HA ,i;xgs]._t_ 2 7|eR, 0431 Zeg 1/\}0}0:] /\}o]i

& Pl AMBBI0] AL AEe] A

7AW CAD-CAMO.2 AR 4R AES = %

BEAE Helrki sge, e olch, SRR BABE sHAo R xH
PN

4
rr o
flo o
=
2%
=]
@]
V)
[
©
g
mlo
ne
l:l
W
g
i
%
©
op
_o;
2

K

g B o] a1 oju] ey xFete] FARRE BAT = gl 22k A2l B
ARgSHE o] BR TRt AWE HAeke B of|X 9] BT BA R 7bestckFig. 1D
ol Wi o g Ya| o] fuEc} alA|q 9HAAY 9= Rodrigues &' Fetdn|dS ol8sto] 22+
ZE Morse taper YZTEO|A Q] RAFRe B A BAFS A5 n|HE29S B3] 321947

A B

Fig. 11. Micro-CT evaluation of internal structure of compatible implant systems which having similar size and diameter. Although (A) company
implant and (B) company implant have similar shape and morphology, exact screw pitch and size are differed by system.

CHEHRI ZHo| ARSI A| M6 M|95 2018 | 473



ORIGINAL ARTICLE

BAeS 245e), T W BE BAge g S ARREAEE 7ho] BRGNS A RERS o] g3
sl=dl Bt oR o83 4= QU9 &gt KAt EAsIGet kel S7FsHHA A A AR
O] Lot 2EHQI Alo]A] EA oA UrEf= S-Eo] At AR Al o @ BEASE 4= old FAE 3
B3kl 5Tk Meleo §4& Al 714 £52) Uj A% 4= okt shoick
HAAY ASHEE nAdSHEY S Foto] dZH HAREED vNGSEG T APANA ARSSE
E Aot AHEAHE Afo]o] HulE ALkl B = AMEAHE AJHS FleaA] o A B
g B8 FATY 22kdE e (4o, Mgt 4= Stk ARo] ot AAREER Heert
Eo)E Bl 7|51sHA Akto g et RAF gt v 4 ym= o} JustA|YE FulE AR sfal £ 9
53t 73S Bolvkal st 2 H&& 7kl o] qlet, mAeS & A9
HAREZL Thupo] g QAE o]gak=d 9 22 A B0l 7hseta, st & Fulg SA6)
ZHES} JHBAHES St F& ARV A EH o] W 3AH o & BT = 9=t o]2gh 245 A
El(scintillator)oll Egate] & HolA st NE 33t 74 2 A vlof s FE AEHE-F]
dolg FAE =] SAE AAsk= Weltt i 1k RATE A E1k6k= Zlo] F st
(Fig. 12). AARER FAHS AMgsto] 2344 4
ol AEHE EA|oF R EHE 7ho] FAFS st
7| et v, 2%
Blum 5" 352 7187 A3} a2 7hek %9
QZtE WA |9} AHLE HE 7ho] HAFS AIZE UETEC} A5 7o) 3|87 s A EE W
29 o|galo] BAtLT s15S 7] Moz m FARE skl o]of thA sk A2 a5k IHA o]
E AvolAs 3 AL a5 71 4 o FATE Al B7kekal sk e o
S 27171 o ARk sieich Rack 572 W HE FAZ] AgA grtol Aokl glom w2t
HolAY FstaL glo] geksh WrhRolgtal 51|

UEAES] 5L ABhEA dBUE B SHE]

Synchrotron
X-rays

scintillator

Fig. 12. Diagram of Synchrotron. Synchrotron x-rays pass implant-prosthesis interface, finally arrive CCD detector.

474 | htx| ol AR SIX| M5 HM9E 2018



ORIGINAL ARTICLE .

oo
A
rm
[m
o
0
o7 BHsle Wy & B BRuAoE Yebd B 97 AmE A8 RAg g gse 4 v
ko) Z S = Ry = ﬂ]zl_'
A fREQARAR AEFRIAO1R], nlE oA AR g Qs 7Ieor #=2 Gt Ao 1o
e - - . _ 10
B4 5 2708 uyssie] BASH: mgant ARl Table 30ith, ofE WHE BE B9o] 48T 59 o
= - 5 = - = o= = 0z
25 AR A3 24, Wl RA 9 ARA S SRR gesiale gome BrlstuA sl Y
~
= = = = )= - = 1 = = >
o RG] JES WA Sk £AES 2 Fo] S0 Ut A oS desle] gt
= = =) 51 o =] 1
7 Aol 1 4Rkl 9 40| BAS Bk, & o] Basity AR, "
1
]
0Fl
Table 3. Summary of laboratory in vitro evaluation methods —E
kl
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0
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Finite el t analvsi Analyze Expensive, sensitive . .
. Inite element analysis every component to conditions
Modelling
. Identify
evaluation i i iti iti *x *
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) ) - Can experiment
Microbial ?o|9n|zat|on with organisms Hard to set conditions * *
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Licensing strategies and tasks for medical devices utilizing
3D printing technology in dentistry

"Department of Medical Device Management and Research, Samsung Advanced
Institute for Health Sciences & Technology(SAIHST), Sungkyunkwan University
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Eun Mi Shin", Seung-Min Yang'?

3D printing technology supporting the specific patient medical services is actively being implemented in dentistry.

The purpose of this study is to introduce the legal and institutional considerations to the medical practitioners in dentistry who
must observe when they manufacture medical devices using 3D printers, and to provide a ways to activate and enhance their
utilization in the domestic approval point of view for medical devices.

Through the public data of government agencies and related organizations, the statutory system and compliance matters related
to the manufacture of 3D printing medical devices have been examined and reviewed for the government's improvement efforts.

Through the study, the government has been actively improving the system and making policy, but the active interest and
participation of medical professionals and related workers are continually required to solve the problems which are scattered.

3D printing technology is expected to be more frequently utilized in the field of dentistry in near future. Therefore, it is essential
to establish measures to improve the regulation through continuous cooperation with the related ministries with the long-term
point of view enhancing smooth entry to the market for the medical devices by taking data from the continued research.
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ABSTRACT oo OO O OO OO OO OO OO OO PO PO P OO OE PO POR PR

Esthetic Implant Prostheses for Anterior Teeth

Korean Academy of Esthetic Dentistry, Namsang Dental Clinic
Ki-Seong Kim, DDS. MS. Ph.D

Anterior maxillary teeth play an important role in determining a person’s first impression and facial profile. Implant surgery in
esthetic area requires more careful diagnosis, treatment planning, surgery, and prosthetic restoration than in posterior area.

To avoid complications in surgery and prosthetic restoration for implants in esthetic area, accurate diagnosis and appropriate case
selection become very important.

If you have decided to restore the area with implant prosthesis, you have to know exactly where to place an implant. I will discuss
the ideal implant position in terms of mesio-distally, apico-coronally, labio-palatally, and implant angulation. And I would like to
point out the selection of fixture diameter & length for anterior implant. Finally, a clinical implant prosthesis case in maxillary
central incisor will be shown.

In conclusion, for superior esthetic outcome in anterior implant prostheses, we must understand the patient’s anatomic condition
and know our ability.

Key words : Esthetic Implant Prostheses, Implant position, Anterior implant
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Favorable | Low Risk Unfavorable [ High Risk
Peri-implant Esthetics Peri-Implant Esthetics
Relative Tooth position [ FGM More coronal Ideal or apical
Gingival form Flat scallop High scallop
Biotype Thick Thin
Tooth shape Square Triangular
Position of the osseous crest High crest Low crest

T2l 3, Kois2| 5 diagnostic keys for esthetic implant restoration

i
ot
N
S
rir
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)
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g ok
ofr
o
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=
L)
E
pacs
Ry
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S
=

215
Qg A AT A3 S
2 25Uk UA JSUE 4L SIa AR 9]

A% ofof 3o

Apico—coronal position, Labio—palatal
position, Implant angulation 5 47X|2 &
aA etot 1A} B,

1. Proper Mesio—Distal Implant Position

Tarnow ol M= &9 fudgdy} Foe o
SUHE-Adf AR oM #5422 1.3~1.4mm
o] HSUollA dofdth, webd JSHETF A
Z5E 1.5mm oJtfe] Ao AHErtH FEAo
2 A 222 EEA & 4= qloh E3 o
Mol ASHETL AAA = Bfole dEHES A=
HE Aolo] AT|E 3mmol FAI5H
UESTHES} A5 A o4

FHOR QI8lo] YEHES} QEHE o] F 1A
]

fr
Z

x
o
ol
=5
rlr

plant > 3mm

12! 4. Proper mesio-distal position of implant
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Aot %@ 191 A9 s 49 S 43

|

oL Aol ZAZE Aol AXx]AH o] Q=

AT A5 TR o] AdT B S
SEZL FslE 2 AL ke B 97 S
u
o}
OF

i

7551 gafA] Ao g1 sl oro|n Y A
829 Gingival zenith®] YA = HFAoflA]
Imm AL 2A% 207 Q25l7] f& o)7|%

2. Proper Apico—Coronal Implant Position

Buser+ A43t Apico—Coronal position &2
“As shallow as possible, as deep as nec
essary 2= ZF ofjulgt FE-E I3 AR BE
A&E Aot AN R ABAE BARS AZ A
Internal Conical Connections Zt= Fixture
£ AMESH=Y| 0|23t ConnectionS 2= YESHUE
oA AuAQl HAESE wE7] HeiAe A3t
Running room©] % & 8.3}c},

Running room- Transition zone®]2}ilk:
o JSHES A EAFIARE gingival
line7}A|¢] F7h& ofw]gitt,

SHH O oA 91N YBAEL] AP Z
Fo| WEIA sH= Hoke] £ Fo WAXS A

12! 6. Running room(Transition Zone)
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3~5mm AL IR0 glofjof it HE|ar Q) CEJ(Cemento—enamel Junction)® H¥ A
USHETF Y5 A AAXITH JESTHES AR = 2mm F9I15 FHEAL QLo X 2ES0| Qe A5
SEFo] SlE= ol v 4= = QlaL, A dolE = T "R A 3mmE FHsaL ot AR}
Zk= AokE THE7|7F el A Hof AnlAo)z] & 7} 7P AdBsks IRl 1 7oA BRo] B
gt BAFo] E 4= Qi AESHET YR A AR HAEY] S HAXLE A 4mm H= 3, CEJolA]
OHH AETHEQ} A7} Witk ZAHe] Y+ 4 = 3mm H& 3o Fixtured ZPES F= A2
A E]o] 2= Zlo]7F Ao A A AETHE 99| A Aash (& EF0] §le 49 €A de A o
T W7 gE0] A 5 Q) ZF SAbY] AERE ¥ + A AA A= Aol stk Azt

9} connection®] Zpojof| whe} A== EE9

TR A= Zfol7t St A& W AEE 3. Proper labio—Palatal Implant Position
AF] Standard Tissue-level YESHELE ZYPE Grunders AU)&Ql A& ZA3E A7) HaliM+=
9] A& A2 EEo| = H$ CEJ(Cemento— AEUE Eiﬂi‘ﬂﬂ AHoZ 9mm, o oZRE
enamel Junction)2 £& A% Imm £9& 54 Amm9| &= A 2FZo] Qi 519t YEUHE
skal qlow Budt BYJe] External types ¢ E UF o502 AN F5E S A= S
SHEE SHEY AAE A2 HFo] fle= AF o] Yojupil YSHES U IS AXA7H
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W 3he] 3 ol

2 PEetE B A

4. Proper labio—Palatal Implant Angulation

7hsst Aot AR R JERES AT 1) ¢

ZHE ] Z(axis)o] At HAF-9] cingulum axis

7} EES JERES AYshs A4S Fati ik 1
[e)

o] o] AFZEZ L EdjA] o=ZE HHE0] 2Et

o] 7 7hssiA7] WZolct, sARt 2hate] et

o] A0 28 & E 2] ahsl:o] _,_;(] oro A

—— "1

UBIAUES YA YA TEEFE AT 20
Wo| 5|3 44102 YEUE BARS fXUe
AN Ll He UEUE RABY BRIy

<]

(Retrievability) 2] 2/do|t}, thekgt o]f-of <3|

Implant Angulation(L-P)

= Screw type : cingulum screw hole
= Cement type : incisal edge screw hole
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A UEHE BHZ A7 ado] A7|=H ARIE A 3mm ol Hol TS FiL Foltth thaoll=
A HAENA PAAHES ARgsh= Aoz o o] W IH= frAIsHHA Sidecut drille ©|&
2ol FHEEQITHAL 5174l of2Ho] Wae =7 A A 2 =R Rtk o] DAl S
A Qlek, ARl Al E g YESHESY A 4 A7F E7Fs3t ARkl Twist drill& ARG 7%
s WAHAY HEES ‘:&E% e =7FssH Ao & AA7F dee B9 U] deel 7t
SHARE 7H vk ARt 2 8100014 Eol ol AFWME AT + e d €= K
MEo 2 Ao HA AF2Zo0 ] 7H cingulum Sidecut drillE ©]&34 palatal bones £a4
Hol2 ol = sl= Zlo|t}, AASEH A Z2 %Pf"ék 2 EEES g lI-ﬁJ
TR HA 07 ARy AR A 59 o= Sidecut drillZ F7H02 Yt & S WE
A2 A2 A7E T2 et HAAE U9} o B thaolA v E‘j"ol %01 o o= mg]
SA A SElolA AR AR S EEY 2RES A =5 Rtk 1 okl AIAIR 3.5mm 27 9]
< 19 1139 g Taper drill& o-&alA L Weks F-A51HA 5
TAOA oF BmmAE NS Foll ARHE & Fe otk o] W 1S WE ol Hk Al =0k
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ABSTRACT eSO SO SO O OO OO PO OO OO TP U TP T TSP

Principles and considerations of orthodontics for Prosthodontic treatment

Milestones Dental Institute
Won-Gun Chang, DDS, MS, Ph.D

Outcome of esthetic ceramic restorations are affected by tooth size, gingival contour, occlusal relationship, etc. For this reason,
demand of orthodontic treatment before esthetic ceramic restoration is increasing.

If a Bolton ratio discrepancy, a problem of the maxillary incisor's vertical position, a problem of inclination of anterior teeth, a
pathogenic occlusion is existed, a pre-prosthodontic orthodontics should be accomplished. These problems can be satisfactory
only after the prosthetic treatment is performed after orthodontic treatment.

When orthodontic treatment is given, it should be treated with the following principle. 1. Treat it in the direction of functioning
occlusion. 2. Keep the patient's stable occlusal scheme. 3. Treat the teeth by considering the average tooth size and Bolton ratio.
Ortho-Prostho combined treatment with optimal treatment plan can lead a patient's function, esthetics, and long-term stability.

Key words : Pre-prosthodontic orthodontics, Bolton ratio, functional occlusion
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Bolton Ratio

Mn 6 anterior teeth MD width

Anterior Bolton ratio
Mx 6 anterior teeth MD width
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Anterior teeth alignment for aesthetic dentistry

Boston Wahn Dental Clinic
Chul-Wan Park, DDS, MSD, CAGS

As the demand for natural and beautiful smiles increases, the demand for anterior aesthetic treatment is increasing. Orthodontic
treatment is often necessary for esthetic, healthy and natural treatment outcome. Particularly, in the case of middle-aged patients,
minor tooth movement limited to anterior teeth is more effective than comprehensive orthodontic treatment which requires a long-
term treatment period.

Clinician who is in charge of aesthetic dentistry should have the ability to select a case that can be treated with partial orthodontic
treatment and to determine the most effective treatment method.

This article provides decision flowchart for case selection and choosing the best treatment modality for anterior teeth alignment.

Key words : minor tooth movement; partial orthodontic treatment; anterior teeth alignment
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o4 ¢ 0.7~0.8mm, AR[NA & ImmPEoltf,
olE Hgo g2 7 HEHY = 0.5mm (27} Z|o} <l
A 0.25mm) 9] 37 92 4= L, S5 A
A S AEH7A AZAAE 8t

3.5mm?| ¥k EHHe 4= Sk, =
o FA(tooth size—arch length discre

pancy)®| ¢ S T AAR FEug o




2 23 4 ol A% olurh 2 A9k WA
B AADPAZE Deshok Tk set AXof
A 3 5mmel4e] FAe] Sl A9, sfek X sht
2 WA FERANRE T SE gt

sfof 1)) SAe Ao} HAoke] MYLAE Tl
sfof gleh, F4o] Ae AL Hop5e] $Z02 4
AplA] i 4 el gich. el EAl] 4
st sfof WX weh AR Bl Afmie)
AT 4 98l frofalof ate, X zze W sfet %
s0] 9)x|isk Q1) Ao} HAoko] ATl Ay
3 4 qlom], TEsk Ho] WASH: A Aot A%
WokgAl 5919 maAo] Yashct

FAA DY wel Fr-er] FH7 Hep

A7 4] % 1A
3N

A<
& A&

Decision flowchart for Crowding

Profile OK: MTM Protrusive: Full ortho

Canine OK: MTM No good: Full ortho

3.5mm e More: Full ortho

TSALD MTM(stripping) MTM with
lower incisor ext

Lower: check overjet
Whoro OA on upper

Upper: OK

Bracket: torque

Appliance @Tube: tipping
on PPINg root movement

(automatic oscillating system)o] 7} &334
ot

A|ZEARA] Aol 27t 7lE Fl st wha 21kt
A3t

J_—’-TL o= dHd
7P| NE Aldgitt 2-3UF o|7fE F-912) x|t
AAE Aok, AR EAYS HRIF SHEA] Aol

o] %)714)

= =]

Aol Al 2ol e Felo 2EES e
W AJglA] S0l A

(Unlocking). 35% oA 3 Unlockingdll &
o}, 1ty WA &AL & 955 A of = T2
B o] o= A s, o] s R &
Edju g 27191 AnkE Algistar, HaAle]
= ¢ 9A F2 NiTi &oloj2 wggitt 33521
12570l ThA] HH X|ZHAAI LS ArtshaA] npE
2] 2kelol| St 1E 12).

Indirect bonding
btw 2 & 3 (or 3 & 4)

‘ 2-3days

Stripping btw 2 & 3

Polishing & Detailing

t 3weeks

Polishing Wire change

btw | & 2
3weeks
‘ 2-3days

Unlocking at jammed area

t 3weeks

Unlocking at jammed area

Stripping btw | & 2
Stripping btw | & |
Initial wire
(010 or 012 NiTi)

2 12 B4 B9 A2 2A
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QUnriz ot £4

& FAE Hlashy] el g atoll= 018&%<] Azt
1) Hepls ARESHAAL, thE EAbole FE-EY
984 Y3to] Bl MY 2L =am Ysty  AXMTA, FHE)S Aot Balale ARgst
o} sto Ax|o] 2Alo] Alka. ~Hu (overjet)7t  BARE 0147 CuNiTi 9folol, 016" NiTi go]o],
231, 72 $AuM(overbite) & Hole Ipimgt 016" AEHUA-AE ffojojef for X3
(deepbite)oldltt. FAHY nFgAAE neigs  th FE-EY AAE 29 SAIAE 012" NiTi
o HER] AR AP A £ o7l iR 2bojojel 0147 NiTi efo]olE ARl 227
of, stet A & N Aet wjdsy| & Fck 3 Ihe HePlE ARSRE SRjoll M 24, RE-ER] A
AmEdeepbito] A9 ot A7) w2e] 41 A AHET BN 1857} 205t $HH0
Fzbo] o Aert Wk, o] FelelAs st Al 2 A9 Fdshal, vl Ao} IS T A
o] AZo] FE-ERQ] AA|(Tiggle, AW E Faot S HlwE F6lf, HepPlhn FE-EQ 44|
ok, #31& WA & AJobs wjdatuA] TgiFRle.  7F A9 wide] At e ARl 4 T H
2 UASS HAetATHIE 13~15). 16, 17).
FH-EH] AA7F 549 sfaxol Aol At gt
A 28kt &Azjo] EAJA) NiTi 2tojojut A7}

=

u

V., DA 3, A2 vk SAlelA SAle] B3E Rolg

Al Uk o] 94 b AAE A8

33419 ol BASo] stk T B4 BE o 4 ql] uho] EoAE Rejald A 93 =
#219] 305} F400] Fagch HebAn Ru-vl AT 4l
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A A

Bracke‘;o,

L

20t ofgte] sjot 1] Mza% _—Em )2
2723t ZHolth A& & ARE 2H FAo] dfa

31 $& wjES HolAxt “5011 a0 il a1
of AL A2 Folw Aol 98 Qs Ao B
oAt} WA AT 5 G FH-E A

of eAloleH 1™ 18).

V. 2%

AR R 47)8~67192) X717 ol

PR 24weeks
18weeks i . 0/4 CuNiTi: 8w
012 NiTi: 2w et o 016 NiTi: | 2w
014 NiTi: bw & - 016 55: 4w

. FEZ XE8 SXts 183, HEPoR A= EAl= 2439
R 27|2H0| £Q=[Q4CE

ulRelEy) g, A2 e Aeuee) Ed
o] gkEA] ehe AelolA 47} /gt Tejm
2 A7 3 7AA] SRS 3t vk LA 1A o)
dAot), dubA o & 0195” Twist Flex 2Fo]o]
£ A 3 ARgEtTh 3jo] Al FElolA= A

2294 F+2A & (circumferential
supracrestal fibrotomy: CSF)& &AXAA 2H
of ARy, 1249 EYo|EE A& offlE AFY
A 5 A AE5Y 229 7P E we dugt
o 220l F Aee o5, 259 AdkE st

51, A7 Ay,

T2l 18, sekAx
of 9 #419 22

| 24| Fo-el %) A2, A2 M 4508 WS
2 x|z F0|= M20| SIxj3 M2 oAk
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1. Moreno Pinheiro, Martinho L.R. Interproximal
enamel reduction. World J Orthod 2002;3:223-32

2. Rachel Sarig et al. Pattern of maxillary and 4.

mandibular proximal enamel thickness at the
contact area of the permanent dentition from first
molar to first molar. Am J Orthod Dentofac Orthop
2015;147:435-44

3. Hwang el al. Use of a minitube appliance in
periodontally compromised adult patients with
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severely displaced incisors. J. Clin. Orthod
2016;50:533-542

Gholamreza Danesh et al. Enamel surface following
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