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

BREE! BRETF! TARE! B|IRE? EEFN? ChenKF' ChenCP' Wang HL' LaiYY? Chung MP?
1 . . .
149 BE:) Tao Yuan Omni Oral rehabilitation clinics
H_&ﬁiiﬁﬁfﬁ?;ﬁ%ﬁﬁ . . 2Department of Operative Dentistry and Endodontic of Tri-Service
I=ERBRTREMERELAER General Hospital

THNAEAEREREVENSEEZEY  BERBRRELBETEEHLUAENTE - &
o BHENCERBEEE  HRIEFMUERSEEMSES —ERE - AXFERTHE_/AE
MWEAl LENEHNEREEAE GHRAEERE EMERBREFLMN (forced
eruption) - FBILEMEBSEMINT (atraumatic extraction ) WEEHBEM (intentional
replantation ) - Filih - BIRIRWEERCETR - ERRKRIFIRELE - K93.0mmiEt]E
EREPEERERACE - TRAER  12FEMREN  BABEERBHRENNKE  EBERSE
BIRMBLEATRRURR -

BAsRA - FERE_/\AE - CERE - MEBLN - EEBEN

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

Al 5
REBFRAXBIEL  FFMUREABEEERENREHNBISWIIMINE[L2] - BHED
R EREAYHFFMIURERERUNER - EFEFMHUREAERZEFIRINEENEN
i FtES —EaBENEE -
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& METEE_)AECERENTRRET  BTRNERRUTERRAABBR/) - B
% 2H B H T B A HARIENBETE,13,16] -
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Heating thermoplastic resin cement
decreases post retention
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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
Kthermocouple 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 setat 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 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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Cements

The glass transition temperature of a non-crystalline polymer is the critical temperature at
which the material changes its 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 temperature for bone injury.
Due to the different thermal properties of the thermoset resin cement and water-based zinc
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 forces are still too high to be applied in the clinics. The
rather low speed of the cross-head of the universal testing machine, comparing to the clinical
removing technique, which may cause a temperature drop both on the post and the cement,
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
interests.

Conclusion

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

Previous studies have shown that heat induced by ultrasonic device might help i 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 d by a th hanical
analyzer(TMA) to detect their thermal properties. Nine single-rooted teeth were joned at the | 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. A type K thermocouple was placed in each hole and the outer
root surface. Temperature a1 each point was recorded at | 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 mcluding a ther lasti
resin cement (Superbond C&B), a thermoset resin cement (Unicem) and a water-based zinc phosphate cement (Harvard Cement),
used for luting their conresponding posts. Cementation of the post was done according to the cement manufacturers’ instructions,
The cemented specimens were stored i 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 1o
monitar 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).

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 Inted 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 lated 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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Discussion

The glass transition temperature of a non-crystalline polymer is the critical temperature al which the material changes its
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 hieat 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
temperature for bone injury. Due to the different thermal properties of the thenmosel resin cement and water-based zinc phosphate
cement, raising post temp 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
forces are still too high to be applied in the clinics. The rather low speed of the cross-head of the universal testing machine,
comparing to the clinical removing technique, which may cause a temperature drop both on the post and the cement, 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 interests.

Conclusion

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






