/-
BHAESENHFET

HEZAE T T B A E

fuKEgEt — K ETRHER

REME =
hERIBEREED
B AETLUBSAS BB EEFEZFER

EmEIMCE TR ZEIRE=EEEESEM
R . BEENXENE aEnFKBESEEN

ERHEARERT ENETRIAEEIDRHEMEAME - HRBZAERKWEZE
—OFEHEANES - SENESAEEHRWELESN - ERBUBEBEENR
iR | {R#ESpear FMEKokich VG E AHRAIT EE2ERBEEAEFEF SN PRES -
EREN2EP T BB RAFEERZNNER T RERRZEPTBESER
WAERAER  AMBERCHEERFIESRETNENEEYRNMEERES
RIERHEBEEE—FSHNWE  BHEBENECESEREANHATHERYNEK
A E D BERTIENERARZABER  MBEkUauEEREFE | HILA
EEREBUNERNBIEER - OESE - TEERAERENERHEIAED HmE
HEFEXENEK - UFSREEAESNIEFERSZHITEREADEBENEYE
mili3E (Biology ) @ EERERAES - TRARE - THEF R REREERENFMG -
EEMBERELE (BTBRR  aESNETHRNEL - REEEXNZET &K
()  BEBNEESREMNGFTHN2EENLER (Structure ) RAE - MEF &=
WIEEERAERHEREFTZEEIREIIE (Function ) WiELY - ERAEETEE 7=
H - MEBEBEENARE - B EE (Esthetics ) 7 IRWATEHRETNS N WENTEE
IR - ZAMER B EsTEMIE/F ( Biology-Structure-Function-Esthetics ) -+ =8 &
RAREWREZE | AlSpear IMEAFREELCFENENMNAEZEREFRARZ « £
BlHEE - TEE - LA EEIEYE R ( Esthetics-Function-Structure-Biology ) - 2REX
SEAEHUREALZBEO—REEZRATF -

HREVEZ  LARENIEE  FIMUERAKEEZ B RN - mEEKMZ
FEERBEAR FAHERILBEREENETESINEETRE S BIREFLERA
ERAMBEN  BEEEENGRAERNE-ARINERERBTTER  BEWE
EEESIRBHEMNY - IRETHBERGREENKBRANEKR BRI RERE L
ZUBRELSEREMAHLNEEEE  ABRRBEBNRZRIES —STRERE
IEHmEslER  UEEEFNEESER  RERIERKERZERETERENE
B -BETRBEARANSERTREEARE -
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Clinical Case

Step 1. B} EE

tbmbleZBREMEONEGREORAEGER ( Fig.1,Fig.2 ) Bt & 50 &
FEEEBMRRTRNESEFIgl3)IERENENERBINWRATEERARTA S
R fomB NS, 22EBE (highsmile) WRARZEREXEHREBZTIREL
HERAMAGZAEREMEARSZMU - BENNEEER/LRZES (Social smile)
CMRRRIE RRMHGEAEAENI AN ERKN S ABWHRIEMSERAETSER -
FREREFTHENEEE ZBBHES (Emotiomal smile) - ItRXBHEAZR
ABEEHEEENERIEYN S —REEFZODERMBENERS —RERR -
SRMHEEAE AN A EHIDIRESRBREDREE - RTEEERI - HERNERK
AORBRHTHHNEORBUFGRHESR KRB 28 EHES TN EEUE R TR
I - WS EERTLIBIESE 7 -~ SHac ik lzebris » modjawsE &R 4C #2081 T~ SE A
5|« A ES|ISEEIE - 7E3 shpae B2 ExocadSHRETEBEETEREIR FNHE
B (Figd)  HELEEBERASFRSBREEXR I BEREMNT UEBENF A
SEERCHBRERE TEY  REEREREHATHEINERAEED -

Facial /=0

€3
exocad T+

Step 2. BRI
BERAONREOAXGERKNESESR-_ERBETIN : OB - SEEH
- OABUEABBISI(Fig.5) MELZERBR /7 BEMHERAEZTENZEEAE -
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AMETERS FOR SMILE DESIGN

Y0[F David Sarver E AL P iR B DABUAR
BAEEENEBANME —mEHEN2E

Macroesthetics

Eﬂ}l}'&.‘a

» Miniesthetics * Microesthetics

O 9 %% 2 4(Facial Driven Tx)
a.Vertical line:

REKokichEHEEMRTEEEF M ( Glabella ~ Tip of nose ~ Philtrum » Chin

) B P SRIFPPFE T RIS TEEBEIANMMAABR —RANES - BRERIAER
BEBLOEMBAFEES - £CEEALTOIMEEPHRZHREEEN  RATEEE
Bruz FEERGTHRERTPRERMIETEPRER - EEEEIMAFNBRAE
BEC £ R B E G2 ikeynotes E2powerpointE SR IR R A LR BER
b.Horizontal line:

EREIKEZ2 24 (Interpupillary line ~ Commsural line ) IR &M@ ( Occlusal
plane ) 2B E%G - BEZE LB P A UGREZEKFEEET  BRARRBA
HEEE R ARIRKFEAFT > BN MR O8EFRNEMERKESERIERR
RIS

c.Tooth exposure at rest position

Frank Speark2aKokichZ A182006F R AMEI A =B ERESRABEF =S —T 27+
LT ERLLRERYSR LENRESRRETRUE - REBrundoE ARHT
RFIFHEESEHNEL~3mm  BERBHARFLMAEER  BEELHATETHE
ErluBElsgiikiu) REhUBERERBEAENE—F

OAEZ &2

OAREEBRE=ENREAFfRTEHZORT —EBEARNEERE HER
B MRS - BT AREAHEN - g BKERIIEE FEEMRIRRFERS
ERBHRLLEEREEBRER -

a.Incisal edge curvature

b. Tooth-to-tooth proportions
c. Axial inclination

Fig.5

d. Interdental contact areas and interincisal angles
e. Tooth position - arrangement
f. Gingival outline
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Step 3. B EseET ( Digital Smile Design )

UM ERE (Digital Smile Design ) 2 HEFEEEEMChristian
Coachman(Fig.6)Fi Bl 219 =(Concept) » T2 ALRBDSDE—E8REE - H
DSDZ — @i Bl KR EZ (b= - olXFKeynote - PowerPoints\
Photoshop ( Fig.7 ) mlﬁﬁfﬁfnﬁ?uﬁﬁﬁmﬁ%ﬁ’%ﬂ%%ﬁ% © EA%E BB R b BB IR Y
TERFVLBRMHEURIEREQWEEETS ( Facial Driven Treatment
Plan) - LI=EEERARIA TN E R ERABIEAENES  MAEEZE
ROBERS - ZMUMXBAREMAZEREELTE - MENTREEBSPEE
SNHAELRRESENERLE  tRENBNIRHURTAZEEEN - TEAE
HTEEEOLITEHERLEEERNUR  EE2RAFUEIENEEEESLE - B
EERE—HIREHNE EREZVREEMERNYURE  BEMENOWERFIAET
AEEIERREANUR AARREHE TAA—BAERENES - TMUMERFINERE -
FIEEBRFOREGHEUARBANEHFERMIET - MRt AE (HE?J‘E;m?nJrE) =
ARBBESHUBRAZTECOARNEE (Mock-up ) BEERIRETTEER

b

A @ B ososr

Fig. 6 Fig. 7

IEAZEmEBEAROMNRORZERNEATET _EEE R - RENMERE
et EEBE(Fig.8,Fig.9) - MAETUZBHARBEN RN ERERFE
FH—EZEENENEE AT - B DUERET BN SR A S EI3DER I E S 5
BhRAERRFENT PRI FEEEFTRER PR AKFEERER(FIg.10)

Fig. 8



—  EHASFABET
" HEEAMBETGTER NS

Step 4. APT Technique

RestFNEREONOREEGSEUERERERMSZHLZHEE
(Fig.l1) 28 3DEE(Fig.12) E*Uﬁﬂltb%*iﬁﬂﬂjﬁ)ﬁéﬁ/‘\ﬁ“ EE:REES
(Luxatemp.DMGTE AR ERELRBE AETEEG IEREEHEDZE RINGE
ok | BEOANEENEFERW T A BAesthetic pre-evaluative
temporary(APT) Technique - 2HDr.GurelS AR LTS - B ERM K L Bl M
SUMUEEREREENKFTLILERE (IMELESS ) ERFESERBA B
ZIEHEYEEN  ARZEEERENHIORNBEZGREXZRESTEEEE
BM-TePHRELAREERE  REZNEULMBEBRANEBEIREENEN AR
OEAS  SHREEAZVNZERHMERRREN  BRABLAFHEATRWER !
MEBRAERERNEBRANEERARE - BT EEREABTLOHRIERSE
REERBHFERE MUREE—X—EELE (Testdrive ) BT HEEWEEE
EREBEBEKX  THAPTHS —EEZMNNEERRIECEFN T E B RH T EE
- DUEMEAEFRET ESNERE  HERBEMSUURBEEZSHN T MELIEE
NEREEERERENMINE -

| Test Drive Mock up

Wax up Wock up

Fig. 11 Fig. 12

Step 5. M BIEE ( Minimally Invasive Approach )

MEla%E ( Minimally Invasive Treatment ) 2l SAENER - BEM=EREA
FTeanZHNEE  ASTENREAESEMANEERRE @ fFreEEfSHEa®
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BHENTERBEEESEREEERE  EEEASWEERET _REELERTE
S ATETERAGEREERRREZESHEINGE - BRAFNHMREYE - 78
HEREERAEIZELMAENR (Bonded Porcelain Restoration ) R{g{EH - BPR
ZRNNEFHIERTIREZNMEEN BRI HE (Enamel ) & - ZERTME -
BERMRIBAMBEWAIIZE - BRATTHER LB TEHHBEEL041Imm - ZERIFS
TEBEIHNEEARI/TmMm - URBEFRERCEETNTHEEZTEE D -
PO E MBI EREE A BT EHENERE TR ETHEMNEEEET | B8
APTERBIEHN T AREEFERBREEETNERT  IIERVBEREE T1%
EiRHETE  BRATHESHAZRFIAEEEFE(Fig. 1R EZENRET - TEE
MBEBRZ2EZFBERESRBIEBIIAEBE(Loupe ~ Microscope)(Fig.14,Fig.15)
WEPREEZEEES ESE | INEMTUBENARBIED TREERELEE
2 WOEERRRET &RGEENE - BEEEERAEANEENERIE - &
ERMERSBEiMS B EHRRESEE A EREEES NVARRFig.16) -

Fig. 15 Fig.16

SR LA TR BEXRMS T EMRPTERREABOEEE_WREREEE L
EROENEBREAIGZERGEMERIE  BAEEEYIMRSEBEHRZE (Chipping

) FIERE - IENRMEERERRETRREECENAEF T ERENTE  B5E
HAR  SREENHERRTEERISVUREERANEZEMXRRAWE - T
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EREENERGEEREERL - BR3DRerRE
RE A —Rb (AU ) EFERNRE

> ZE R E(Fig.17,Fig.18)

Fig. 17 Fig.18

Final Result &£ B R

BEREBERSRONGEECESRS BHE - BT oESMOHfETERE - 2
ERERENETHESERERYSEEAEEOXKANKNEEERHBMRE
BYRERE(Fig.19) - SEROZEENLER(FiIg.20) - TIRFEREBEALBHARRE -
ol & H i A e IR AR e IR BB 58 5(Fig.21,Fig.22,Fig.23) »

Y TN Y v
e ramn
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Conclusion

=2BEENER - LBBADSDRERTHERER - kAEREEMES(EIEE -
ENEAEREABEENTE - RERFTEBILRAGEESTESSEEE - &7
FAAPT Technique R AZAENEPEZIMEIEEBY - SUERBERZERE | A0
T EEZEEBEESERPAESERRELMENEER - LERIBRH=EE
WA A BEBACNRERBHESENRERNERSFEHRE JAME |
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The Orthodontic Management for Lower Molar Protraction and
Anterior Deep Bite Correction Combined with Interdisciplinary Treatment
for Severely Worn Teeth : A Case Report

I FRE Yin-Teng, Hsieh  EEHREARBRINY

Department of Dentistry, Taoyuan Armed Forces General Hospital

In the present report, we describe an orthodontic treatment for lower molar
protraction and deep bite correction with further interdisciplinary treatment for prasthetic
rehabilitation in a 63 y/o severe attrition case.

A 63-year-old severe attrition male patient who suffered from the malocclusion of
anterior deep bite and lower molar mesial tilting due to 36,46 missing (Figure1). After
comprehensive oral and radiography examination (Figure2), the problem list and
diagnosis included skeletal and dental Class Il malocclusion with hypodivergent pattern,
anterior deep bite with deep COS, bilateral lower molars mesial tipping, lower anterior
spacing and vertical dimension lost with short lower anterior facial height due to
generalized teeth wear. A parafunction of bruxism and habitual protrusive occlusion are
also mentioned (Figure3).

After discussed the treatment plan with patient, patient separated the bridge from
15 and extracted 17 first due to root caries. Then started orthodontic treatment by using
22 slot self-ligating brackets to initially level and redistribute the space for upper arch,
and local molar uprighting and protraction of 47,48. At the meantime, considering the
short crown height of 34,35 old prosthesis and for the purpose to raise the bite for
regain vertical dimension , we replaced 34,35 with normal crown height temporary
crown, and resin built up at lower anterior area (Figured). After initial leveling, we leveled
the curve of spee, closed lower anterior spacing, improved the overbite, and used power
chain from TAD to extension hook to achieve molar protraction (Figure5,6).

The overall orthodontic treatment time was 20 months. Considering long waiting
time for prosthesis treatment, an interim partial denture was given for upper posterior
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occlusion while debonding (Figure7). A sequential final prosthetic reconstruction delivery
from posterior to anterior teeth involved implants and multiple zirconia and porcelain
crowns, the final total treatment time was 32 months (Figure8-10). Although the current 6
months follow-up result is stable and maintained, the long term monitor still need to be
done closely.

Discussion and summary

Molar protraction has a high success rate and has the advantage of preserving
natural teeth and reducing the production of prosthesis, but the treatment time is longer
and highly technique sensitivity, requiring cautiously evaluation of multiple factors such
as periodontal conditions, edentulous bone volume and length of treatment.1 In this case
, we followed the technique from Kim et al. (JADA 2015)2, by using TADs, power chain
and segmental uprighting wire to achieve proper root mesial movement at lower right
posterior area, and then an extension hook was performed for molar protraction.

Molar uprighting and protraction are often accompanied by extrusion side effect,
and the mavement is usually abstructed due to occlusal interference of the opposing
teeth. In this case, the interference of occlusal factors was avoided due to the loss of
maxillary posterior teeth. Furthermore, the extrusive side effect from malar uprighting
was helpful here to level curve of spee with premolar extrusion, regaining vertical
dimension and improving deep bite, reducing the complexity of treatment and shortening
the time of molar protraction and deep bite correction.

Full mouth attrition results in loss of vertical dimension, which not only affects the
occlusal function, but also makes the overall appearance of the lower facial soft tissues
unharmonious. In patients with severe tooth wear, receiving a full rehabilitation including
an increase in vertical dimension of occlusion, an objectively change will occur in the
lower facial height, but this effect will be subjectively judged as a positive change3. From
the comparison of the before and after extra-oral photos in this case (Figure11), it could
be found that after appropriate reconstruction of vertical dimension and providing stable
occlusion, the appearance had been significantly improved, thereby enhancing the
patient's self-confidence and treatment satisfaction.

Although commonly traditional protocol for the prosthetic treatment of severely worn
teeth recommend making full-mouth same material prosthesis to resist wear and
maintain appropriate vertical dimension as possible. In this case, due to the patient’'s
financial situation and personal wishes, a full-mouth prosthesis treatment plan didn’t be
chosen. The hybrid restoration treatment result seems increased the potential risk of
subsequent teeth wear. However, such patients with parafunctional activities receive a
nightguard after treatment, which greatly contributes to alleviating differential wear of
dissimilar restorative materials4, and yearly monitoring tooth wear condition for early
repair or renew intervention may provide patient with stability and good maintenance of
treatment results.

22
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Flgure 1:initial record Figure 2 : initial panoramic record

Figure 4 ;
5M leveling and LA resin build up

J'*——«-q

Sogat

Figure 8 : post-treatment record
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Figure 9 : post-cepha record Figure 10 : post-panoramic record
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Figure 11 :initial / final profile comparison
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The Orthodontic Management for Lower Molar Protraction and Anterior Deep Bite Correction
Combined with Interdisciplinary Treatment for Severely Worn Teeth : A Case Report
Yin-Teng, Hsich
Department of Dentistry, Taoyuan Armed Forces General Hospital

In the present report, we describe an orthodentic treatment for lower molar protraction and deep bite carrection with further interdisciplinary treatment for prosthetic
rehabilitation in 2 63 y/o severe attrition case.

Case report

A B3-year-old severe attrition male patient whio suffered from the malocelusion of anterior deep bite and lower molar mesial tilting due to 36,46 missing (Figurel), After
comprehensive oral and radiography examination (Figure2), the problem list and diagnasis Included skeletal and dental Class Il malacclusion with hypadivergent pattern,
anterior deep bite with deep COS, bilateral lower molars mesial tipping, lower anterlor spacing and vertical dimension lost with short lewer anterior facial height due to
generalized teeth wear, & parafunction of bruxism and habitual protrusive occlusion are also mentioned (Figure3). '

After discussed the treatment plan with patient, patient separated the bridge from 15 and extracted 17 first due to roct carles. Then started orthodontic treatment by using 22
slot self-ligating brackets to initially level and redistribute the space for upper arch, and local malar uprighting and protraction of 47,48; At the meantime, considering the short
crown height of 34,35 old prosthesis and for the purpose to raise the bite for regain vertical dimension , we replaced 34,35 with normal crown height temparary crown, and
resin built up at lower anterior area (Figured). After initial leveling, we leveled the curve of spee, closed lower anterior spacing, improved the overbite, and used power chain
from TAD to extension hook to achieve molar protraction (Figure5,6).

The overall orthedontic treatment time was 20 months. Considering long waiting time for prosthesis treatment, an interim partial denture was given for upper posterior
oeclusion while debonding (Figure?). & sequential final prosthetic reconstruction delivery from posterior to anterior teeth involved implants and multiple zirconia and parcelain
crowns, the final total treatment time was 32 months (Figure8-10). Although the current 6 months follow-up result s stable and maintained, the long term monitor still need to
be done closely.

Discussion and summary.

Maolar protraction has a high siiccess rate ‘cmcl has the advantage of preserving natural teeth anu redudng 1he produ:ﬂbn of prosthesis, but the treatmerit time is longer and
highly technigue sensitivity, requiring cautious! {uation of multipte factors such as period lous bane vol and length of treatment.! In this case ,
we followed the bechnique fram Kim et al. LmEIA 2015F, by using TADs pewer chain and segmental uprighting wire to achieve proper root mestal movement at lower right
posterior area, and then an extension ook was performed for molar protraction.

Malar uprvghtlng and protraction are often accompanied by extrusion side effect; and the movement is usually abstructed due to oeclusal interference of the oppasing teeth,
In this case, the interference of otclusal factors was avoided due to the loss of maxillary posterior teeth, Furthermore,, the extrusive side effect from molar uprighting was
helpful here to level curve of spee with premalar extrusion, regaining vertical dimension and improving deep bite, reducln,g the complexity of treatment and shortening the
time of molar protraction and deep bite correction. -

Full mouth attrition results in loss of vertical dimension, which net only affects the acclusal funttion, but also makes the overall appearance of the lower facial soft tissues
unharmenious. In patients with severe tooth wear, recelving a full rehabilitation including an increase in vertical dimension of occlusion, an objectively change will occur in the
lawer facial height, but this effect will be subjectively judged as a positive change®. From the comparfson of the before and after extra-oral photos In this case (Figure11), it
could be found that after appropriate reconstruction of vertical dimension and providing stable occlusion, the appearance had been significantly improved, thereby enhaneing
the patient's selfcorfidence and treatment satisfaction. '

Although commenly traditional protocol for the p i af severely worn teeth recommiend making full-routh same material prosthesis to resist wear and
maintain appropriate vertical dimension as possible. In this case, due ta the patient's financial situation and personal wishes, a full-mouth prosthesis treatment plan didn't be
chosen. The hybrld restoration tréatment result seems ir 4 the p ial risk of sub ‘teeth wear. However, such patients with parafunctional activities receive a
nightguard after treatment, which greatly contributes to all ing differential wear of dissimil tarative materials®, and yearly monitoring tooth wear condition for early

repair or renew intervention may provide patiert with stability and good maintenance of treatment results.

Figure 102 post-panoramic record
Figure 3 - post-capha record Flgune 11 : initial / final pmmmmparsm
Reference
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SHRETIERER  HEREDT REIRE(Transverse or Horizontal root
fractures) - BEREHHEZZZEESE  —RIVESHERO T RETZH (oblique root
fractures)—E{EREY - ERAIAEMAZNRAEERRFERTIEHARR BEE2R
FEEEARR - ARZHREMEFNNXEMEE B ILFHN ZRERXRETEBA
=R BTSN/ FEAZEE  BHBEEXFUSEREGERR ZEN AR
SHESETEEGREN1L2~7.0% - RiERE ST RLIBECQEHREE - ZEHE
s O EERE - OBt ER T E—= 8l R (crown fracture -
concussion ~ subluxation * extrusion » avulsion of the coronal fragment)&F 1t
(1) - Bg#E  S2REEORRVER  EEBERUFEFEEREZ(concussion)f¥
Ff(subluxation)ZHEEAES - 4 - UWABRNWZANAREROFAEEE - 817
e LB RARNEREAGESS - XFSEZ VA ELIEEQ T RkE%E ? 26
ELUBEENER BEXRP . EXEFTEEIGE  JgEBEAVEENERRER -
SAREEEARE?2) -

AVER  RE_SYRHEDARNENHRES

Crown Fracture Concussion Subluxation Extrusion Lateral Luxation 1
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®5 L MR BAIRFHIZEKARE  REBI3E23TREUNFIE - HR2FRE
EREEBHMELRE  UWEEFNEREFE ; B212U)gcBEOoEAI5A T2
IR —RE) &

E6 ¥21MEAERRCEE G MARIERER L & DUERSEEBSLZEY ; 8
REAE_MES  HEAMEBTRABUAER —#HE BB KEREEZR

B7 REdRARER2]  31BEERANE - #ERARBRG TE - KEiEHs A2
b

E18 mF2I=/EREME - WHAER L2EERE - BACBCTRIIE R !
a. FER2IRERER B E—mOdf%x; B
b. #1E Z R R FAUESIREFIER(ankylosis) ;

c. MREREZHEAER  AREEARMRAERTHE  SIESHGREZEE
BBEMDNA2.7mm - MREBERRES0.8mm ;
d REEEZRR - ABAHNML - EERERERES  faZeERERRAKLRIE
B R - SURE RS
B9 CBCTiHfR : BIRI6R A& IRZ 5 EHBcervical enamel projection » B/\FA
BIBESRZRE
E10 —# 8 & E%I54611Fcervical enamel projection - BEEREFELTIR
H{lB{Edense boneisland
E1l AAERERAKERSR  BRELDEEEEE  BIEE02E  MEREZZHETE
Wk EWEENAREEN  HEORE MUucseEEszsrEsEZL -
Mz FHERRE - FiHENEEZSHEER - BILEARAE
El12 AndreasenBRiEMREREMAES - 2RV EEREREOT : GFRA
N ERER)
ADIEHEBIENER - BhEmAlENEG  EMR7ELNER -
BLUEHAMRHER - WELWHERE -
CERAREAENIEEER  MAKASIRIGTEEES  BEEHF5
EHm -
DRZOIRZER - EEMEREMES -
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HEEZAMBETRT BN AR

JjmisER AR

N+ REERE  CHEXETEMENEZ - THF LA TERHE B
FHRIMTBMEREETNEE  MEZEREHLRSRES - 24T - BZBMESR
XHHGE - BEB2IAREBKFHET S - kEEU BRI SI1ITERAE(ED) -
ERENAAENEN  BEEAMTEET  ER2IZERBLEEH ; &R REHRE -
BEALERE - RARBAER BRUMBRE  BENMRAE2] - FZEHA - B
RAFH&ER FEATF TEZIREEFR TR ; fFMEE  ZTRHERDTRE
EMEZE - B/ ZEER  SREFER

SEMBAEANERE  TEREBRE : AT YL LIRERE ? TR E
EECYHIFBER ? S EBEMEERR W AZREEHE 2&E - S EERRE
B Ogs  2lemeFNEAMTERE  BEeiFER I siHmI%(ES) -
BEBEL  THEIATEZHRMESEAEN2  B21 24 EKOES/H45H - I
E—hETERE - HEL3E2ITRIUNE - BAMIER - EB#EEFAERAHE - B
BESHINEHEFEELE  WeARREENTABRFERES) - FHARGEERE
MRENRCEE S TRBERI2ITRIEEMEEOER  BREFS 2&E
BRARATE - IRANIEEHEY - BRIt FESR - ERKERHEZY
HFAENOEH S BEBAREEHNAE S BEHERREZIER - SE4HE - (BREE
BEZVEESEBETASEREN IR  RREZEMMER R GHALR
(elongation) - ALZEE2IABREE ZRS - UROBRZSXAEFE S - WHEEO
RFBANEIESHRRB L - DUEHEEBERESLEE ZR(E6) -

HORRREA21 - 31BEMBSRIIA I RRANBEEARSTE - DR
BRI AREMB(ET) - BHM2IKFEHEEURERSEH  AMEESEEEER

B BREERZEHIRZIBFAESEEVEERTSE  UABAOERE
HETEERNRER BEHEMNUNHEAEEERZHME - T - BEiEL
BEBAREE=MEZCBCNFHMAE  AEUES2IZTNTEE - 72 LK -
LBRR  SHUEEVEE  BERBAR2LICBCTHMIRAER : a. 21 Z7ER/®
EE R A EBEFEMGE  BRZIFIREECERIGRECRLRTFERER
HEE EERELEBCHABSEESRELER - B5Eb. 2IHHZRAIBUE
IR IR % (ankylosis) - MBc. E@REE IR - ERREESAIREFE 18 T &
- HHEAZSESBERRZEHRE - HB82.7mm ; 2AM - RISHAIRI{24EEE
0.8mm - BERENHFEZTEEREHEES  ExFABEEERKATH - BRd.
FRIKFRHEE R R  ARAZMU - EXREIRVEBARIERY  BAZERELER
WARTIRERE - FARERFEFE(ER) - F9 - RFEP BRI EHe. HEHL6 36
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T gnEEEAHET
HEZAMBHETEM A E

EREAERER 2 EEBENcervical enamel projection - EEERKEB S 58S

BERREZE - BE/NOPAEY) - Bf. 46380 F R 2E5H - CBCTESRIZEF
BEFSIE S 7 EiRik & B (dense boneisland) (El10) -
BEED - BB EEDNZ -  SHCBCTHARLER  WHETFU ~EE  BRASHE

L=
1.

RPERD)

#2LZBARNMBEEFE - KBRER - IARAREERELEL -  EMEFETRS

 BRAMBABRE2Ie A LR RS  AEREREEN - UMA=RER

BieEE  BEESNMRETELN WO EMPIZETUNEZZE -

CAR2UERRBUEZREL/3E - —BERTRE@REL - LEFRLIE - 2

BRREERFHNEHRESA ZEEGE -

EARBRERZRAIRENEZEE B /SE(ankylosis) - HEREBMRIIAEE -

BEBEA - UARS ; BRB2EMIRTEEUKEMT E(Maryland
bridge)/ERm21E AR RSN FREBPVEREIR -

CUEE - AAEE - RETZHRE  ERUEHRE2INAE TERRSGEIES

Nt

+ LARR

P21 mEEflL  BERGEAEIEENEXEER ,; BF  ER{EEER
SRHBIFCOIEBREME « WAEZEHEEBERER RLIETFER SEE -

I EREBEHBENOESFE2] - 36 46T FERBREBELF , EBES - UK

PRAREENE  BURETTREERE EREEMRIEITEHE L/ GE

B~

EREREARRERR

BE EORRIEER RIZAHENIREGES  MONTEREDT - &
e UAASNEREAS & ZPBFRIGERL - HEREEESTNRE

WEMaEEGREUE - EEHE

ctEBEHEEENESE NS - dUER -

EFRENVTEHECELBEUN  REREMBHMESRE  BAZXIEEEGE -

BIEXEE FPALEM - AENLM - WARS - Hikith - EEEGEELIEUS -

B3R

AENMERFELSSEAL - HERMEEE  EFEFREARERVCHEREE K2
FlEfMESE  mMBEHELCRST EXCERER  BREREHEENMER « Stb
HREANERA  RERTEMFIEZ 2R RVEMRNEE -
HEH - URECDREEHRCENEEHE - RFEENT | —RIFAFRIK

ANEE -

AeRBEAEN DRSS ERESY  BRBRARERERREU



FHASEABMET
HEEZAMBETRT BN AR

% FRAEMSNWARIENMKRERTE - EAFGURNBRREEREENT B
B EMnEEEREENREREE  MESAENEERE  ALEEERABT
ROERW - R REEMSVEESREREE  NisEEEENE - UE -
ERLZEEMAVEA - TAndreasenfIEHZFR - KA DIKFRELIFEXNUEIFS
o EE—EHEEENSE  BRLESEST - HEREEMERNEEERE R
% - DIRTIBENTRREGR F MESEAMNKE - EEZ - RRHZKSMEERERD
REXINWFRAE - GEEFEKRIEDRIES - EERDWIEHRILHR - GR2H
Textbook and Color Atlas of Traumatic injuries to the Teeth. 5th ed.
2018:377~412) -

iR ERE=N - SEERTA

BEMS  SRZEAZUEREL  EEMAAREZEEBEEER  HEZSAHE
£ MABESAHUMKERR  FEMEFEENAERR  BLRE2EH R
FEBMELEE - 28T - Abbott (¥Dental Trauma 2019;35:333~347) BISE NN4M B ith
g = EEnfRRUTEESESEZL - M2z THAREEIE  HETER - ME
ZEAARNWELL) - BEERARSEN B LEEERERZUNEEEB LS
- BRRiEEARSNECEHORIRIEAE R ; Bt - B e iEE 80 RE G
B HERBETR  BEBLEEEREMATRELRE  IECHERENW ILEN
A (BBEARBRNTRE  FIUEEERSEASR)  THEMEF=EEBEIRE -

EERREANL A TRERNES R
& S fEiAndreasenBEBEREAEOREZENESE  HRUEERNEBRSER
ozl - WERIFEHZRAEL2) : E4 L REEMUNTBEERTER - TE4EE
R AMBERZUEL - BEREZEAKNME ; BE
1. MEESERER TALERBLY  SRMEMAENEL  EMRIEEENE
o MRGERASEBEE2EHAERSBLTZ -
QUAGHESRER UMENEEeiE - =7 BENESEGEEE -
3. ANREREASNEBEER S¥HIERERRSE - KFHERBASEEZ2RES=
BRRG MREEIREZFNHKEITHRES  BEEHMAMRNSEEER -
MZORZER LEGRESHEREHEZIRE  BEEEERMOEEIRI -
BRIBELRRREE SR (open apex) » I RERMABIZE - ARREMAUNERR

B -
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Take Home Message

RRERERERET - OFATIRRELICEES SEZBHERE-

&

B

MRTKERRUEBEZZAXINFERERES - SRAEER - BENER - 22
BIZRRUENRE  A2BRBERRRENOREE & HFLEEHEBRSHE
R - —MAEES LERECELE  REEBROLK  REENFRCTHIEM
EUAEESENER - HENRATHER  BERERZERT EREEABEARE
BEY  STEERRERN  HMEBEHERXRENAES  EBRHEOQLUEGHESERTE
R, EZ HEBRESGLUESHREHEREL  NREERRER - TEASARFHEES
BHIRSE -  ERFZIERREST - BIGERNMWEIDE NREEIE - (BFBERREGEN
ENRA)  ERAERTBHEBRSERNETERE -

B BULABRENEHRHERBT  BERUZEIRIESLE  HRBER
2*%@??5359{']%% THEEEHEEERUE  BEERETESMEN - LB
B RN AEZS)YEM(splinting) - ZBERKBBLERELE - Kkig

2018F 2RISR E 55|14 (Dental trauma guide ;

https://dentaltraumaguide org/dental-guides/) - REESFHIBENRT S IZE
N BARRTEENEREEESESTY% - HEBIDABELRNEN - FERBESE
ABIKFEREZEA - BELLLEEZE - EAARTERMELNEL - REREEE
{E5I#ME  MERERRZH  UEEHERELESER  EARBFRTAGER - &£

Som O AW BT -

) Ry a3
= 1al
Q‘—Dc’: Da = ’(’g s
L7 3
£ S
RIGHT 3 o]
Ly = =X
= S LEF rg
D =4 e
- ol ¢ ¢ 3' 1 -
PETY, =" = _-‘
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e EVREHMRRIRE AR LB iT—
{E#EMTA » Endocem MTA Premixed E2 Bio-C Repair

HAE EE

e hEEEADTREL TRIBL
s PEREMRETBEESREM
o PERRETZEZEEEREM
/'y s EPERTBZHREEN AR ERREM

EES

By =2V BEY (Mineral Trioxide Aggregate, MTA) HEHE - BFR - 455
RAIEREEEETR rEalENER - HREERTYHEY IFEHEEEEES
BENREYT  SERSZERKENNERIZE (Golden Standard) - 21 - F#t
MTAGEEEY - BtRBRETEECETENGRN  BRETHM—KHEES
(Premixed) VM EM B REE - AXEEXRELBRBEHRMTA « §EMaruchiza =
MEndocem MTA Premixed - IR EFEANngelusA SlfBio-C Repair » DT EF LG
£ MRAEM BN BRKEH - BEAIRERN  URERZEARKRERE  ZEIRE
s BEndocem MTA Premixedf9 B 522 -

FE$ 5% (Historical Development)

EHEMTA (Traditional MTA):

MTAREEER1I990E=#H] - BEELomaLindaAZ2#Mahmoud
Torabinejad® = R EBEEKFIFE - EYRES KR — BB RLETIEME - 554
EHRVEETRHE=0HEBY - MTANEZ 49 8B 0E (Portland
cement) B - LBAEEEFRME LMW (Bismuth Oxide) fEA S H# - FR1998E
HDentsply Tulsa Dental
SpecialtiesPProRoot MTANE @ &
BREHEEL - IbE  MTARAS T BER
7 REFAEBE REAETITES
A IREM K - EEAngelusaslth
# U TMTA Angelus - BB S —EE
ZEANBHRMTARE -

(El1. Dentsply Sirona E#f)

&
<

: P
3. PROHOOTM 7A

THE TIRST MAME [N ROOT REPAIR.

s
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Endocem MTA Premixed (38 Bl Maruchi):

R TRBASHEMTARNRRE - RAIZERMVELERE - B#NEEMUEECHE
WA HEE2EE  BEMaruchi2a 382005 % FEndocemZ 3 Em - EHZ
i 2 F X LUK ZFE (Pozzolanic Reaction) » MEMBIM/KESHEE(CHETR - FHE
EmEndocem MTATI B K/EEESE BERBELERMELEREE - M
Endocem MTA PremixedRIZEE—FSWERN  KABESIEFELE 5491
EFRMMBERIEKEEREP  RERATERAREANERHEE  wAabiE
(Zirconium Oxide) RN E{Ca - RIR F2 BB - (E2. Maruchi B#)

Bio-C Repair (B Angelus):

ERBTRFENMTAREE 2 — - Angelusa Sl EME AT —RKEDBET R
M2 - Bio-CRepairEEBESEVYBEBEAMBNAE - BERKEATEHIE
= BEMABMFHECNTR - HE A RFASEYEN - MR EmEEREEX
SENEHTrESa R FEEASFEIER - EEndocem MTA
Premixedfd 1l - Bio-C RepairtlfE AR (EEEREARL - DIBETEEE - Bl
RRAFR IBEMTARBOEERE - SUENFERSHERENES -

(E13. Angelus E4)
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Ml 4R (Material Composition)

= BHEMTA Endocem MTA : .
# | (X{ProRoot MTA% #l) Premixed Bio-C Repair
REE =§5 (Ca.Si0.), Wh ESEE LS W

% Whe —#5 (Ca,Si0,), (Calcium Silicates), (Calcium Silicates),

| #akk =35 (Ca,Al,O,), IiBE $E (Calcium Sulfate),| $588 58

3 | mEE (CaS0,) Fa(bis (Calcium Aluminate),
(Calcium Hydroxide) 1545 (Calcium Oxide)

ﬁ

= a8 (Bi,0,) f{E#E (Zro,) f1E#E (Zro,)

il

KERE i;;ﬁﬂ; KERE

# | (Hydration Reaction) ) ) (T U P (] 4 782 %)

& (Pozzolanic Reaction)

3] ; B "R

% BEK (BFIES) 3(;2&;;;};%%%%%; (Polyethylene Glycol)

B mEeE (ERAEHE)

38 RIEEB %5 (Physical and Chemical Properties)

El{C#H| B R (Setting Mechanism & Time):

" EHEMTA: BEBKRESREKERE - BAKEWMIEEAE (CSHgel) ME&a it
# (Ca(OH),) - LA EEE - FIZEERE2-4/0F - T E{CRIT sEdE 824/
S

» Endocem MTA Premixed: EF4% K IR EIE - M R0 X IR B 72 BEE K
SREBEEENSSEHET_RRE - £REMNICSHERE - T BZEE A
{CERE - BRRIREECREBARA-52E - KRRV 7 i 0% a0 48 2 5050 il e
AR -
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* Bio-CRepair: fEREESHMHE  ERERWBAERIRIEDLHNKS (IREAFESR
AT ) R KERE - HECREBERRERESE - BEMNIEEHEMTA
R - (BOlBEAUWENdocemdy X Ik sz FESR BN ZH ol FEH -

pHEMAYEH (pH & Bioactivity):

o —ERELCARFHEENAZTNE R - CRARRIEZIESEHYE (pH= 12.5)
- EESHUREEANENR WP BENEEEY -

» BEENERFNESaSRErEFSEEATEREREBKXA (Hydroxyapatite,
HA) EBARETAERSABI RS HE - BERETBE - TLAERHESHR
WE4E  BERELEZENEYEMG - Bio-CRepairF Rl ESEYEHEH 71%
R RE

FEEEERE M (Discoloration Potential):

o EHEMTA: RANRIEZ— - HASWEILH# (Bi,0,) EERANCKIELETRM
B (WNaOCl ) - g3EXatRBRtERE  SRECHEY BRI
HARMKAMER S8 BREFEEEH -

» Endocem MTA Premixed & Bio-C Repair: 9 A{EEUEREHBEGREHN
2168 (ZrO,) ERERT  =EREXTHMHAESIENTELEREE  ExFHE
AEERERE -

B E (Compressive Strength):

» BREMTAEEZELE  BREEERSNEENERE -

* Endocem MTARESBREN X IR ZE - #iEHEEE (Initial Compressive
Strength) 38 BHRE - EEFZEUERSEMEBENVERREET (IEEEEE
HEREME ) FESEE -

» FEREGME (@WEndocem MTA Premixed1Bio-C Repair ) # & #2 H1/B 58 & Al 8E
BERBEHAEMTA  BEEZHBHEBALZHRELENHRATK  BEFZNIER
EPUETBFMFERZRE A -

iRt (Washout Resistance):

o BEHRMTAEECV] B3RS &0 A & 0F itk - ERPERM -

* Endocem MTA PremixedfiBio-C RepairE B8R SN B EREMAEL VY]

WEEMERE - BRELEBEMNTUPRIY  EEFHMESEEEUE  ESlRKRI

z a

=
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FHRERFREH (Clinical Dental Applications)

—EMRNEREREESAHRE  BETHRIERZECYHESUMRETHREE
BrEs
* FHEEE (Pulp Therapy): E#E B (Direct Pulp Capping) ~ B ##ZE# (Indirect
Pulp Capping) » ;&§E U] & it (Pulpotomy) ~ J&EEfRFMI(Vital Pulp
Therapy - RE4-&7) -

B4 - &5 : ZEFEIEDCE A
B ERICER

[B7 : FEBEZXEH - NoS/S, EPT:+.
° REFHIEH (Perforation Repair): EREEFAZBEREZANER -
» RARF (Apexification/Apexogenesis): FEEKE I TR L H A 44 4E

&5 -
* RAINEIFEM (Endodontic Surgery): R Br#E 19 718 (Root-end Filling) -
» IRUIIETRIEE# (Resorption Repair): AR UEE SR ULES AL 30 A AR 4 TR 1B 1B
Zam - HRIVEGMBNREETNE  CEERRBERPNERSBRMBEEIESR
EEZHEBNERMTA -
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#{E 530 (Operating Procedures)

BHEMTA:
LEMABEREEEBREDESH L -
20 A E KB R R tH 2 %A -
3EHERHBMAN 2RO - IDEERLASR  —BHRE -

4. FABMRIESR ( IMAP system, Dovgan carrier ) M #3EZ BREE -
BRIEHES  MRREZ -

Endocem MTA Premixed & Bio-C Repair:

1M BRECERERERNIHEEA -

2 6 M BNMEL TS Lo -

SEERBREEMIHIBREEE -
AFREES - RE 2% MHRE0E - ABRVREESERE - HEEREE—
7

BERRLFEALEES (Detailed Comparison of Pros and Cons)

I§ EHMTA E"gf:;?:(:gm Bio-C Repair
ENBRANXEARS | BEOHMEE CIHD). | BEGELHE CEHD).
EGMERNEE BRI | BCERR (Wi-558). | EFERFELE (Zr0,).

B |enEs BeEa 08 | BTERFELE (20, | BRILNFL
BasEE BRITID R R R

TS E R
BN BES. P ERTERSAMIASG - | LS ERE. BB
ELEMEE (>208). | SRERTSHAESS | BERESE . Tafa
EERTFEXAMES | BEEERETAKER |EndocemiB,

# | (8.0.). BHEMTA 5T E A E R

L S BEMTA
MR RESE
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FHKEEE (Future Development)

EYBERSEBEMRNRREETEDPE  FEEPELTNLEERD .

1LEHEBERSE : REMBFAFEES (Premixed) - BIFRE! (Ready-to-use) 19
EmEE  TZIABEHVMBESRMRE -

2INBEMRE RN . IR HBET  REMBOGEREREMBBREYINENE T - @
I% (Strontium, Sr) {22 S - 3CIR (Silver, Ag) ~ # (Zinc, Zn) EREF BRI E
UR - ERAZEEZYHEY -

3.OJRUERE . St AREATR  MEEARERIGEENME - AW - 78
LrERDFEMBERTEASEZIN -

AEEENMERN : FREVERE BEENNER AXEIERATF  BIHEE
Bl BN EETNEE -

SHBMEEEIL : SECEMRNREY  REREESTAENHSED -

#8%5 (Conclusion)

HEFEMTARIFT —CHWEndocem MTA PremixedEiBio-C Repair » HMIRE T
REBEMRNY "BREHA" 3 "SWESH" WEARE E-BMRHXETH
MEEENWZOER  SHMNEYHEEN  FEFEENEFSELAEBENEN - ER
AERERBEY - BCYUXREXZBER - SEMTAEAREE  EREABRUEE
Bzt BHEMFEAE - BLREEERTEEENEERRE - R T EEEAREGSE
FRERIWERM -

Endocem MTA PremixedfBio-C RepairfEBTEESEVBENELRE - &
=R 7 BHEMTARN T 2R - EMEEHNI R EEE THELCAEENIHD
woABEATRAYNE  URETHRLENS—BE - EE5ZRE - MESRES
b REALMRTTELENEE  HETEHEZHENERED -

B {EHREndocem MTA Premixedfy32

ERLMFMALER  KBEESRIEERAEN  LEHEEEBXKSY - ojEB#*EE
BYEREED  BhEETHEndocem MTA Premixed - I2HII T

1. EHEHIENREET TR - HEZ O KIUR /2 FE (Pozzolanic Reaction) 1%
g - BEITRA-57ENREHSENEESRE - EEER LERAEENES
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EHABEAHWET
HEZAMBE L FEMA &

CERSBH L EERZETTRERMLUEETRENRE BEREES
FE/NRHBTAZ - RIEEL MR ARRE 31 1 B8 82 %) 57 4% [N 7% 5% 48 4 i
BRI EEE - PR T HEAWTTEY -

2. MR ERRE  MEGWEINERS  BUEBN FriRASNEF - KRS
FENREZFA - RARTFIE B2/ WERERN - SeEEBRENTTIRER -
ZEMB WM - R CTEAMTARSHEA ALY - N8 REMUESEE -

3.EN=BRE . FRECHCEUHEMERENSLE (ZrO2) (ER#EET
Endocem MTA PremixedZE THR THM B ASSIENTEE AR - HRA]
TEWERLEE FAEE U2FOUEFESET SHENEN S —(F
EZHEEENT=S -

4 BRENREERERIKSE  Endocem MTATIEEZE L H - BREEMTAER b
HEMUEMWEY  EBEFIUAUKRERFI SRENCERIES - BEA
YR L Z R BS ANTT 3T (in vitro) AR RIS (invivo) B EE B EWEHEEFEE
RAIhZ% - HERREMEERRADIRESHNER - EndocemE(LEE B WEIFT
RBHETERNMELERIE -

Zr L st - Endocem MTA Premixed R E#FE TMTAZEEEMNEYERE  BE
BIEEEGIEIWBEE TR TEAMENEREBEY  2FSHEATH "Mel -5
W EH ERNEEEBEME -
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