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Forced Eruption Aids in Intentional Replantation in Lower C-Shaped
Second Premolar with an Endodontic Retreatment Failure-12years Follow-up

i

Chen KF' ChenCP'" Wang HL' LaiYY? Chung MP?
Tao Yuan Omni Oral rehabilitation clinics

RER RET IHE' WeR? BRI

lm’.ﬁiiﬁmﬂ:ﬁ” At 2Department of Operative Dentistry and Endodontic of Tri-Service
CEMBRIEEREREAER General Hospital
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Mandibular second premolars have wide variations in root canal anatomy. The C-shaped root
canal anatomy is rare in mandibular second premolars and great challenge for non-surgical
root canal therapy. This case report presents a lower C-shaped second premolars after non-
surgical root canal retreatment under microscope with persistent symptom. Considering the
location of tooth being proximity to the mental foramen and bulbous root anatomy, the tooth
was treated with the forced eruption aiding before intentional replantation. The follow-up
radiographic film (periapical film and CBCT image) after 12 years revealed the apical
radiolucency of the tooth was healing and functioning normally except root resorption.

Key words: lower second premolars, C-shaped, forced eruption, intentional replantation
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TipsNo.6, Dentsply Maillefer, New York, USA ) IS EEREER Y T
ERBUIEHRSE  WUKE25%REHNT®E  IBEINEREAELE
fIfRE (DB) REALEMR (ML) BO - WKTERE25%REBAT
BESEBAMEE (B) (BE-BC) - EBLEARE (DB) SRR
LBEERARREFSA  BEEXEU=GBWIEESY ( ProRoot, Dentsply,
Tulsa Dental OK,USA ) 7£E (B —D) - m#E#l ( B) RO F M
(ML) WRE  EBEMEBETEHLE a&ﬁ‘%‘fﬂﬁd\ﬁﬂ’]ﬁ #WEHER
(RC-prep) - \=xZE2BEMNIERE (B—E) - 2RIRIELE
REREMEE (B)%H16.0 mm - iﬁfﬂ\%ﬁ]*&'% ( ML) B
18mm - ARFEFMUBMURELAERZITEEE -  BRREBARE
#IOSRIREBB A/ - REDREMEREHEFEBREREEAURER
MOERIRE (B—F) -

B—: REBLRAE

(MBERATE _/NBEEAEE
BIiR X R - O RIBRIE
tERBEAKRNTEY -

(B)iE /[ #E I 4R & (DB canal) T
EREHE -

(OFERBUMETRERDOAE
FAAE -

(DYBEME T LUMTATEE O
HREE (DB canal) -

(E)#& 8 (B canal) & 31 /5 & I
(ML canal)5 £ =2 B R
EHBTHERE -

(PERAEMSREHEERER
(B canal) BT O E BI(ML
canal) -

o B AREREA LI NE - BIHKRERER - KBERRFABBLARBRRIRFMA
a7 - Jtl:%’f&'?%ikmﬁk?r*ﬁ FRERBRKRRERAFABRSER  BFRREBRBEBEAL

( mentalforamen ) i1 ([E —BO &8 ) -
SEWIWT (atraumaticextraction ) -
FEZF PR -

HIEEEFERESRESBEMN -
EERALTER®BHELW ( forcederuption) -+ L

iR E P ED R

BEETEIRIETEHS44 - 45 - 46T LT BB 1E &= ( standardbracket ) & « F 4575 E28 %
BNEBEBLL4M4RAIKNBERUBERSETESEL - 4£110.018x0.018inchAiEfigHxam A
44R4A6BIEREED  BLUE —KERABEEMNEREZ.14inchAMAIEMEE44 24615 EEE 7 AL
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O-ringBl B + B ULEIRIKR TR DEASWBIERRE - WA O-ringBE E
* - IO S4SELEBARE@MBEEHNNE (B2 ) -

FERBEHHMG7~10KE - R T EE@EMEEMEET - DI
AEFETDAENME  BEEREREERBEKMNATD  TB8RT
REEBEEETRERAFTREFASAENER (B=ABC) - T
FEEEENERBEENEIRAFAM  CUSHEEEREKNDM
EIEM (EB=DE) - LIRS EEFFH K#EAEE (fissure
diamondbur) - HEARENE FE _/NHERRTEA3.0mmABY
REH#HE URIERAEBZREEZEARCERELRZR (B=
F) - RARBELIEBERZBM ( SATELECACTEON P5tipAS3D ) fE1T1R
AL BEREEE (B=H) - ML= B{EBESY ( Mineral
triaoxide aggregate MTA ) fE#E @7 cE (B =1) - B&&EF & /D
ENCCAEREKPRZENEEST  TUFEEEBREALSASE
EE . LITBAEN ( CoePak®,GCAmericalnc., Alsip,IL,USA ) {R:&
B0 TEEFE  EERFTAETFZTEEBEHNE  HHERKRET
TEAREAMS WS EHLEE S M KF ( atraumatic
extraction ) B2 - TR EEMEER - flie—FBHEAHR
EREF (BEHNAB) - BERHBNE - WE-—EFEMRRXKE
= OREMLEANE (BERHA) -

ZmBEENR=—ERRBELE  EEHBTEICUAE (BNK
AGRFEHE )  BAEUEEAXAEELHE - B&L2015 (#HELLF )
FR2016%F (flil12F ) WIRAXKBELER (EABC) - FRE
BLEFRIIES - DU R 5 R B G 7 8 % % (cone-beam computed
tomography,CBCT)BEUBREL AT RERDBEERKNIER (B
INA~F ) -

B : (A) flie—BEHE - (B)if : :
B—BEAE  SORERY - 7S ¢ (A)~ (Gl #1248 1L 8 HR 59 55 B8 Bl 67 A
(cone-beam computed tomography,
CBCT)mE Bt «
(ABEOXAREIRBRRBELERS -

(B)~ (D)t E @ EIE73-755 H T IRIBULAYIR
SEANERREE

Bh: (AmME=EHEZERXE
TENFEEMEERE  BLERER (B)~(F)ft Rt EI-12E N F R BULHIIR &
St . EROERBEE -
(B)ffitE 115 EZEM X R -

(OffiEl12EEZEBH X R, IJRER

BUHBEES WFRDBLIHFHRUW -

B mERdLi TSR -

EEEHNFR0.018x0.018
inch Al £4&  EEEMHEE
#R1U30.014inchR# B IE
R OREERARBEET
ENHE)ELEBRBE -

v
a
o

CEEBEWMER -
{A)%E&EWEE
(B)BEAT LA -
(C)BEEAH -
DYRFHEES -
(E)ERERERNAFEM -
(AR R 3mmERTE -
o] RCEARE -
(G)&(H) & B B & K =& il % BR
REB3mmEHREE -
MEMTAETREEFTIE -

MRERE/IEHEERERAEEENERN  RXBMKEEEASREM4-12/EACERE[13-
14] - ,\qﬂﬂﬁﬁ%%ﬁﬂﬁéﬁéwﬁ%ﬁ—’fﬁé - LB B E98.8%[4] - ERERILEAIL.2%~29%[4-

5] - M=MREMETRE04%~05%  ERZFTEBOREEXARENVNELRERHIRS[6-
121893 Rt -

TR TR T il B0 55 5% 56 K B R BB B T e 4R 52 T DASR AR R th o3 AT HI B IR E RV BL RS IE T
M BEAEAE[3] - ERRFTNEEGRMWONT  EFMAF—INEHECERENETENE
1.1%~18%[6,13,16] - AU ZAREAMZFNABERFARBEEZSAN AR MENBITRE=RY
A FPREINDASECEREENH LAZRA IV R[13-14] - EEVU[I3SAERERF RER
MERTERE  HEI/TSEPBANTREL/NHEED - E250.6%ETE(prevalence) - MEE
Rah|m|[14]%?)\EJE@EEA?&}EB%E’MM%ET%_fJ\EHT%EPﬁHﬁm  EB2%MLEAIZE CER
E-MEMNMMEBE_/NIHECERENMERSF  BTERNEZZUHLUTFELRARBE/) - BB
AR RZT RARARENETE[6,13,16] °

CHERBHEZAUERENAMBE ERHEEFTREMANERARSE—EXRTEERE
BEMEENBS[17,18] - AL TRE_/NAEEFRIERNTR - 2/ AEBHELERSHHE
ZEMCERE - EEMAMABSIEL EAEX -linkedtVBEMER L - AXEERLLER
W FRS FMA/NHERITRERNKE - BUEREEXREENELEERALCFECEST
RNER EEBEREN[19-20] -

HRTHRCEREN/NEE  EHTREEEREER/INEE EHEHRERIFEEEEMURE
(concavity) & W& (isthmus) - B TR EEREBHEPERNERTAELE BB ENHIE -
JafarzadehfWu[15]|E 2 ZEZE WS (isthmus)BEI A Z 818 # 2555 R St DI S Z L (strip
perforation)[15] - At M BERHERFIRBFNEBHEBERBEREESW - DINE CEIR
BHBERUR  RBHARBETRCEREEIRERENEHR=22— FE=02—  RR=HZ
—HBESEEA—K[2]1] MERSHEBEZENRIEAREBZEAINES  LERREFHAER
HEMREIELRTEEREFEEENAS - ERFEFHEREFBEEMINETRE[22] -
FIRNEHNRETESEBIREAERBLAENYREAE  RERGENFNUHRELSBERER R
B - EMiPREEVHZRCERER  DUESEEMBEHIZREREAEERSTBEEE B
MMTASS R B BRI 70 38

BEPHNTZEREELHEZMNBENERTEETS OB ENBMKREN - SRERKEHNT
BAEEHNERE - &FHHeithersayandIngber&&([23,24]12 Y - FEZERFHEE[25)HEERN
BIER[25]  BREMNEELBEL  BELEZTRENRURFNERIEREBTRENEE
[23,24,25,26] - B EMR T OBERRTIE THNEEEB AT RATEHOBEHUBNTE
WMERAEIN Mo SMAUESEEBENKE  EE MO BMETAREASREABNER T
VE -

—RMES  REFLMERREPERBHEENEENEL - BEERTZTNEE - BEN
HABKEABEEEMELE  TRERTHEERN—B26)M U A ZABERABBERINZEN
BRESE  BETBIFHFE6-8F A AEEH (reorganization)BE[26] - M1 A& KAl o FE A
2 BT AR A TR BL AR A AR 2 I BR - RIBBZRE B iR IR IR AY 38 4 -
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- Forced Eruption Aids in Intentional Replantation in Lower C-Shaped Second Premolar with an Endodontic

Retreatment Failure-12years Follow-up
MER AT TARE WIGET @;en? Chen KF! Chen CP' WangHL' LaiYY? Chung MP?

hET 2 S U F WL
_ IEEEEF B ARA
L i = ]

FTEMSEGRAREEEOR SR BERABFAREMTIENLENNTE - B ancER
BEE OEEF S ARANASERE AR - SN TRE T EA0NN SRNERLTEE S
W OERsmle . mRAAEREALN [ forced eruption) - @ILEREEE RS ( atraumatic
extraction ) #18 WA | intentional replantation ) « FH®  ARFRAHEBCTTM  EHLTETE
B 230 mo DEENE TR ECY . EamE - 120ERRE - RS AE e -
EausnmiBnabs FRELES -

Lerniall
M CENE SR S E

Mandibular second premolars have wide variations in toot canal anatomy. The C-shaped root canal anatomy
is rare in mandibular second premolars and great challenge for non-surgical root canal therapy. This case
‘teport presents a lower C-shaped second premolars after non-surgical root canal retreatment under
mitroscape with persistent symptom Considering the location of tooth being proximity 1o the mental
foramen and bulbous root anatormy, the tooth was treated with the forced eruption aiding before intentional
replantation. The follow-up radiographic film (periapical film and CBCT image) after 12 years revealed the
apical radiolucency of the tooth washealing and functioning normally except root resorption,

Ko

Iowersecond premuiars, C-shaped forced sruption, intertional replantation

=
MU RIED - i LN T R ARSI EINR(12) - BIE Y EAESH T
BENSFFO R EL A RNmE - REFaMaELeERERARARNENN 2025 —H

BN ( intentional replantation ) B EE &8RS — @t - RIEGrossman1966[3] 1 &
BERENEES  STHREFFREARARFR RN TRAL - AERTaNRE  CORTNEE
R R ERET BRI 2

ERSHEHAREED S ARAN - B-RBERNFAREEENGFiHARYDAR -  BREES
PENEEEARTLESED  F_SEERNEENSEHA  anFaNECRaRSNEY (0F
RLER TAMBES X - SNSNENSHEATE ) AERSTEFAERNURAAFHHAEEN
S - TR AT

ARAEERTREEREESKRAEN  ATRLEETANETENG - BlenTnEmae
BHEEUFEEEBENR IS  EEREEEEF (atraumatic extraction ) - TR OBEFHRIER
RS KRR ETHEM -

I

BERBBVE - WIATEFREHHT - ET&%EE!«\‘E x4
h

HESEEEEm - B ADSTMEGCAEER  ATRS
MEER  BREFESESE D EERELSSHERTIRCAN
# [ Previously treated combined symptomatic apical
periodontitis) « BEURRRETAITENARAN NS - Hiti e |
EMMAT MBI F RS AW AR | re-treatment ) « .
HEAREEFUMNE T (OPMI® pico, Zeiss, Jena, @
Germany | BRFEANISBERENAE  NALHNAE
{ Eucalyptol | B0 S @R { ProUitra® Titanium Endodontic Tips
No.6, Dentsply Maillefer, New York, USA ) B EARRAWL TSR
IMEFAN A AEZSKARER TR - AEHFERM OB EE
DB RATAEN (ML) B GRS SN MR EAREE
MMMmE(B) (WM-BC) S (DB ) HLBL/ L BERE
HRZBL BRLU-AWR # { ProRoot, Dentsply, Tulsa
DentalOKUSA ) T ( WD) « fs (B ) BEOSHE (ML) a9R
# CHESTHLUESEEWR ) RORE &R (RC-
prep ) « (IMIRERAAN TERE (M-E) - SRNELFRENE
M (B) H160mm - EOEREE ( ML) B18mm - BFEFEiN
EUREARR AR - SREERAE0MRER K . Bl
HEREARS FRANAENEARERECSHER (H-F) -
RSB TSR - BERRE - SR WA ERN | DR (5
MR LEIRERP S T - it FIRRFERTR . FE ﬂ'm 1 * (Dl men <
EREREE 2 TR mental foramen | ] i
BAIR ) FLERAREEREH A - ’ﬁ?ﬁﬁﬂﬂ&#‘ﬂ?'\ﬂﬁ!t‘:‘
15 | atraumatic exwraction’) - BEME A S FTIESMIEH & ( forced
‘eruption ) ROEEFmE -
HEEMATTEIL 45 468 EFWMESR (standard
bracket ) & F F45 A EHEM U N BEEARGRESNTRR
WERAF - £ 01001840 018inch F@EHS T - WAMEACALESRNE
e BLS SR A S0 1A nch TR BN L4 B4R T H
SRLO-ringEES | LM T E4ASHRIES  BAO-ringE
EiE WESASETHRARALGTIN (W) -
EHOWHN7-105E RTAMDEESERRT  LURTaes
FEINEELITE . AEREESEARKNDES  YRETHE
EESHFEWREFRFLSTEORE (M=ABC) - WFwaEa

L Esatigat LT

1 i { fissure diamond
bur ) EMNENSFR_ I EIEEs
ERTREHANDEZREREARCE
I8 FEW ( SATELEC ACTEON £5 tip#

Bmwm&m;m AR aSA SRR LW CYR
BEIE B%[4] ERELEL 2%-29%14 5Y =
mg-dx- 12)psdl

'Tao Yuan Omni Oral rehabilitation clinics : -
?Department of Operative Dentistry and Endodontic of Tri-Service General Hospital

B0 £ 057 VLA 10 M 0 G 0 7 L O R R L
(13] - BEREHEREENS - & TEE— I QECURBNBTEOELI%18%61316] AHGEERE
FHEBAHERINE L OFENSSETFERIES - FRE | BaciEes v L mRaban-
14] - BEWLFATRERHERRITREERS  1BATEANFES _/\HaP  WE06RFHE
(prevalence) - S ERAhIm[1419 A RIS (85 A SIS 11031 T3S — IS ASS - BAZHPEHECE
B - e THA_JHECURBRRREED  BEEH2EMUFETEARRR)  BHFEERE
FHEANBRERETRG13,16] « :

CEENZEZHRUNREDENNE tHBETARENEERRS E— A7 A NSRERTE=0
BE17.18] - AR TER ) EEESELEENTE B EEERIRENAREACURE - BadiEE
WS - EAEK linked R R | EXTEM FREDOE WS PR RGNS
- BORREOXREMARLEERIUTE CIFMNER FRERENN19-20] «

EIRTC B W) 108 - SR EEERE MBS - EHAEREE 2 RREconcanty| B
WE(isthmus) « 25 7 85 {215 EAEA S SR AL S A MR RS ¢ JafarzadehIWU[15| SR SR S
(isthmus)#% 8L 2 248 # 25 B & B LR R Hstrip perforation)t15] - B L4 HImSS B RS 45 i
RMEEEEMBEG - LS CIRERNARLGR - AEFRESCINEE IR AROEIS - Bl
=HZ— \BR=NT-NEHESBNFE[2]]  MEHERREE 2MOSIBNERRNES  AHIERES
ENSHAMESIRCREREETERETS S F R ORI TR(22] - RS REES
MREREEENRAMERARONETE  BERNEDFI T A ATNRAREE - SRERERT
EEHCAREN LESESHUEIIARRRMASHREAN  SLMIASSRTAELN -

EBRHEREREAENSrATF IS TATEEBNNEREE  WRIER WD T W
T - e Heithersay and IngberSi ¥[23 24|12 « 38 H S M ¥ M| 25) S B FUIRTERR(25) - 48 GRS
ML M T AR BT R R S W N (23,24,25,26) - AN T TEERNTE
TR R BT W TR LR AR SER, - TURBECELSSNRRN - RENEE
mEFRwEEEEEan eI

—HiNE - REALEEEEPAIRRRENRENSL - SRERTRT INE - AEnRaRERE
SEDEHBL . FREHET AR SN —S26/MIFE N EARNBRSMENEREE  BiREZEONR
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Heating thermoplastic resin cement
decreases post retention
RS BEEZAT BT EEEED

Background

Previous studies have shown that heat induced by ultrasonic device might help in removing
post. We, therefore, hypothesized that heating metal post could possibly soften thermoplastic
resin cement and thus facilitate post removal.

Three cements(Harvard Cement, Superbond C&B, and Unicem) used in this study were
measured by a thermomechanical analyzer(TMA) to detect their thermal properties. Nine
single-rooted teeth were sectioned at the cementoenamel junction and received endodontic
treatment. A 8mm post space were prepared in each tooth. The root were cemented with
custom casting post and drilled three holes at 2mm, 4mm, 8mm from the working length. Atype
K thermocouple was placed in each hole and the outer root surface. Temperature at each point
was recorded at 1 s time intervals when the heater was set at 200 °C, 250 °C, and 300 °C.

Sixty sample were randomly divided into 3 groups of 20 specimens each based on various
cements, including a thermoplastic resin cement (Superbond C&B), a thermoset resin cement
(Unicem) and a water-based zinc phosphate cement (Harvard Cement), used for luting their
corresponding posts. Cementation of the post was done according to the cement
manufacturers’ instructions. The cemented specimens were stored in a humidifier chamber at
37 °C for three days. For each group, 10 specimens were directly subjected to pull-out tests at
a cross-head speed of 5 mm/min in a universal testing machine, while the rest specimens were
heat treated at the top of post by a heater set at 250 °C for 15 seconds before pull-out testing.
Meanwhile, thermocouples were used to monitor the root surface temperatures through the
pull-out tests. The retentive forces of each group were compared using a two-way ANOVA
followed by Tukey’s HSD tests (a = 0.05).

The TMA plots of Unicem and Harvard Cement revealed no glass transition, and only
Superbond C&B showed glass transition temperature (Tg) about 70°C. Base on the
temperature data, when heater set at 250°C for 15 seconds could make the coronal half of the
post surpassed Tg of thermoplastic resin cement, and the highest temperature measured on
root surfaces was under 47°C.

Posts Iuted with thermoplastic resin cement had the highest retention force of (74.1 £ 7.8
Kg) among the specimens tested without heat treatments (P<0.05). Pre-heating the post
before pull-out testing significantly reduced the retention of the posts luted with thermoplastic
resin down to 28.4 Kg (38%). However, heating metal posts had a little impact on post
retention of other groups. The mean highest temperature recorded on root surfaces was
44.5°C.
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Results

The TMA plots of Unicem and Harvard Cement revealed no glass transition. and only Superbond C&B showed glass transition

temperature (Tg) about 70°'C. Base on the temperature data, when heater set at 250°C for 15 seconds could make the coronal half of
the post surpassed Tg of thermoplastic resin cement, and the highest temperature measured on root surfaces was under 47°C.
Posts luted with thermoplastic resin cement had the highest retention force of (74.1 £ 7.8 Kg) among the specimens tested without

heat treatments (P<0.05). Pre-heating the post before pull-out testing significantly reduced the retention of the posts luted with
thermoplastic resin down to 28.4 Kg (38%). However, heating metal posts had a little impact on post retention of other groups. The
mean highest temperature recorded on root surfaces was 44.5°C.
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and thus diminish the thermal effects on thermoplastic resin. Future studies that increasing

post removing speed and/or using thermoplastic resin cements with a lower Tg might be of
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: behavior from being hard and brittle to being elastic and flexible. The heating protocol used in this study was based on initial results.
which showing that heat treatment set at 250°C for 15 seconds could make the best result in the post surpassed Tg of thermoplastic

resin cement, while the highest temperature measured on root surfaces was under 47 C which was considered as the critical
C on CI us | on temperature for bone injury. Due to the different thermal properties of the thermoset resin cement and water-based zine phosphate
cement, raising post temperatures within the physiological limit did not have significant impacts on removing luted posts.
Although heat treatment could significantly reduce the retentive strengths of the posts luted with thermoplastic resin, the resultant
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thermoset resin cement and water-based zinc phosphate cement.
Conclusion

Raising post temperature by heat treatment significantly reduced the retentive strengths of posts Iuted with thermoplastic resin
cement, but had subtle effects on posts luted with thermoset resin cement and water-based zinc phosphate cement.




