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Influence of Shape or Elastic Modulus of Post Materials on Flexural
Strength of Abutment Construction to Preserve Root of Endodontically
Treated Teeth

Tetsuya Kikiu, Takahide Yamazaki, Rie Tanaka
Kanako Konno and Yoshishige Yamapa

Purpose : The aim of this study was to evaluate the influence of shape and elastic
modulus of posts on the flexural resistance of abutments for endodontically treated
teeth.

Methods : The crowns of 40 extracted human maxilla premolars and canines were
used in this study, and randomly divided into 4 groups. The posts used in this study
were stainless post (ST), experimental fiber-reinforced plastic post (FRP), experimental
tapered NiTi post (NiTi) and tapered polypropylene point (PP). Specimens were stored
in distilled water for 24 hours at 37°C. Static compression load was applied in the bucco-
palatinal direction of the specimen until failure at a crosshead speed of 0.5 mm/min at
45 degrees to the long axis of the root. Calculated flexural strength from the failure load
and significant difference of strength among the 4 groups were determined by Kruskal-
Wallis test (P<0.05).

Results @ Failures were detected at the rein-dentin interface in all specimens, and
combination failure involving root fracture was mostly observed in ST and FRP, while in
NiTi and PP failure occurred mostly at the resin-dentin interface. The means of flexural
strength of each post were as follows : ST=3.26+4.7, FRP=24.50+5.76, NiTi=21.81+3.36
and PP=11.21+6.32 (MPa). The value for ST was significantly greater than the others,
and there was no significant difference between FRP and NiTi. The correlation between
flexural strength and adhesive area of root was not significant, and flexural strength
was influenced not by the adhesion area of root but by the elastic modulus of each post.

Conclusion : FRP caused root fracture in all specimens, and cracks were generated
along the long axis of the root at the post portion. This failure mode may be impossible
to repair when using FRP, with a greater elastic modulus than dentin. The flexural
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strength of NiTi compares favorably to that of FRP. NiTi was useable as a post material,

even though its diameter was smaller than that of FRP. Tapered NiTi post was effective

for the preservation of root via its shape and elastic modulus.

Key words : FRP post, Tapered NiTi post, Flexural strength, Root preservation, shape of post, elastic

modulus of post
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INFBR20A) &z, KA M HIZIEEAE FRP
RZ L (LUFFRP, # 5 A+ HY) = 27 0t
Mg, BARFFEER, ¢=%18mm), \fE NiTi
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FTrTyr) wEBENE, R oL VR A v
M (LI PP, FLEXPOINT NEO #40, *# #lls#
T%) AR E L7 (Table 1), 2 M
IR FEHEENICEN D Mega BOND & i
BIEH L ¥ > Clearfil AP-X(LLF CR, 27 L)
W, AR ELPIR A RHEEERR S DK
RAEE URBEBF115).
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% (Table 2).
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Table 1 Materials
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Human dental root

upper 20 premolars and 20 canines (cold storage, removed crown )

Materials for core

Composite resin i Clearfil AP-X, Adhesive system ; Mega BOND (CRALY)

Glass-ionomer cement sealer for root canal filling (Ketac molar Aplicap, ESPE)

Cementing materials for post

Resin modified glass-ionomer cement (Fuji Lute, GC)

Post materials

Stainless post (ST Q
(as a positive control) |
|

¢ =1.8mm~1.5mm, L=13mm
(RTP. DENTEC, Japan)

Experimental fiber reinforced
plastic post (FRP)

(lass fiber + polyester,
¢ =1.8mm, L=15mm
(Nihonn tokusyu toryou, Japan)

Experimental tapered NiTi post
(NiTi)
(YDM, Japan)

Tapered polypropylene post (PP)

Applied “Spreader Ultra 0.258",
¢ =250 m ~ 900 zzm, L=15mm

FLEXPOINT NEO #40

(as a negative control) ‘ (Neo dental, Japan)

L7z, fiBeALE 2 MEE (ST B3 KU FRP) Tid#
BIZX O REK - BEETV, K2 k- %
Ay b vFY) —v—#35HNTREE 8mm i
ML, BA ALY VRIS 5 27 4 * 7
7 =4 A v b (Fuji Lute (GC), {bZHH{pHY)eo
EHOWTAE LR, 72, —BRERZ M EE (NITI
B LU PP, Wl h S RLLAHEIZ T —28—0D
HHIERE) TIZH400 ) —~v =12 X D REN &
WERK L, WETERS 7 2744/ v —
+ % ¥ b (Ketac molar Aplicap, ESPE) TR
2 N EREICHEBEAE L, WFE &2 a 7ERS
13 CR ZMRm &Y 6 mm FEEFKL 7~ (Fig. 2).
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Pasteur Pipette

» Pull out slowly

Glass fiber bundles

Polyethylene resin

glass fibers

Polyethylene matrix Glass fiber bundles : number of glass fiber in a post = 4200

Fig. 1 Fabrication of Experimental Fiber Reinforced Post (FRP)

Table 2 Property of post materials and dentin

Elastic modulus of dentin” 12~13 (GPa)
Commercial fiber posts ' Flexural elastic modulus (GPa) Flexural strength (MPa)
C-post/Composipost 120~140 1500~1700
Light-post 44 1600
Aestheti-plus post 44 1600
FibreKor 29.2 990
ParaPost Fiberwhite 29.2 990
Snowlight 16 1543
Snowpost 14 1426
Experimental posts
Experimental FRP post 31.53 506.04
Experimental NiTi post 7.8~9:8 1175~1370
i B = AR B X sin(45°)) & 3R 7272, CROEMRES %ICTEEIRICK D AR L LR
5. HEFNMR E LTz, &7z, ARBRIADBEHTARE % LR TR 2
BXEHE DY X % Kruskal-wallis #iE LN XEHIZK DB LI L 7=,

(22)
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‘Tength of core =7 mm

Post

Post hole length
= 8 mm

Gutta—percha
|I Preparation of root canal

= #40, ISO reamer

Continue type post group Consistent type post group
(MDST+CR (as a positive control) @NiTi+CR

@FRP+CR @PP+CR (as a negative control)
cement: Resin modified glass—ionomer cement cement: Glass—ionomer sealer

Fig. 2 Schematic illustration of structure of abutment teeth

Loading

Buccal

Palatinal

Embedded in metal ring

loading with resin

)
\J

Universal test machine : G-10kNE (SHIMAZU)
Load cell: 10 kN, rosshead speed: 5mm/min

Fig. 3 liustration of flexural strength test setup and specimen preparation

(23)




68 |moop ok

OST+CR BFRP+CR

Number

L
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ONiTi+CR BEPP+CR

adhesive failure

Failure mode

combination failure

root fracture

Adhesive failure : rein-rool interface
Combination failure : resin-root interface and root fracture

Fig. 4 Number of failure mode of each abutment (n=10)
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HZXBEWO TR X 13 ST+CR : 33.26+4.70,
FRP+CR : 24.50+5.76, NiTi+CR : 21.81+3.36,
PP+CR : 11.21+6.32 (MPa) T& - 7=, K A b
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¥ h 572 (Table 3, fig. 9, P<0.05), PP+CR
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Structure of abutment

Adhesive failure

-

Combination failure

Root fracture

Fig. 5 Fracture mode of ST+CR abutment

| Structure of abutment |

Cohesive fracture of root

Fig. 6 Fracture mode of FRP+CR abutment
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Structure of abutment

Combination failure

Fig. 7 Fracture mode of NiTi+CR abutment
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i Structure of abutment

Combination failure

Fig. 8 Fracture mode of PP+CR abutment
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ST+CR FRP+CR

NiTi+CR

Structure of abutment

Fig. 9 Flexural strength of each abutment

Table 3 Flexural strength and condition of abutments

PP+CR

Kruskal-Wallis test (P<0.05)

(Mean=+S8.D., n=10)

Diameter of post . , )
Structure of hole at root Height of Adhe.sn‘fe iR ot Failure load Flexural strength
) abutment root surface :
abutment surface 5 (N/mm?) (MPa)
(mm) (mm?)
(mm)

ST+CR 2.20£0.35 7.21+0.52 29.90+4.67 715.184+127.52 33.26+4.70
FRP+CR 2.01+0.02 7.80+0.71 30.514+35.77 477.40+188.19 24.504+5.76
NiTi+CR 2.60+0.46 7.524+0.98 33.60+4.56 462.38+274.67 21.49+3.36
PP+CR 2.304+0.42 6.66+0.48 31.01+8.24 297.9914-216.66 11.21+6.32

EEEUIHISERE B 5 VISR E R B T B R
INRICIED B Z EMNTE S, XHEEIZH T S HER
RAEL LT, 2 7PERICESRE CRIBEL R 2
PASIEHT B KO ICRRE A FHE L 22 AR -
AEMBRURZ MHEOEEREOFEL LT,
NiTi ;R 2 MIREREH I 52744 /v — %
AV PR, —F, RFP Tid & EEN
DHBELVY VRN S ATA X ) v — AV D
EAGTHIE S £ B L 72, PidrE < id FRP
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Adhesive area of root suface

Fig. 10 Correlation between adhesive area and flexural strength
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