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Thesis Title Fracture Resistance of Endodontically Treated Teeth with Incomplete

Crown Ferrules Restored with Quartz Fiber Posts and Resin Cores
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ABSTRACT

The in vitro studies have shown that the 360 degrees of complete crown ferrules
increase fracture resistance of endodontically treated teeth. However, the results of incomplete
crown ferrules on fracture resistance are controversy. The purpose of this study was to investigate
the effect of incomplete crown ferrule on the fracture resistance and mode of failure of
endodontically treated teeth restored with quartz fiber posts, resin cores and crowns. Fifty
maxillary incisors were endodontically treated and divided into five groups (n = 10): group 2FR,
2-mm circumferential ferrule; group OFR, no ferrule; group 2FR-B, 2-mm ferrule only in buccal
region; group 2FR-Pa, 2-mm ferrule only in palatal region and group 2FR-BMPa, 2-mm ferrule in
buccomesiopalatal region. Teeth were restored with quartz fiber posts, resin cores and metal
crowns. A compressive load was applied to the palatal notch with a crosshead speed of 1 mm/min
at an angle of 135 degrees to the long axis of teeth until failure occurred. Statistical analysis was
performed with one-way analysis of variance and the Turkey Honestly Significant Different test
(O = .05). The mode of failure was determined by stereomicroscope for all specimens. Group
2FR-BMPa showed the highest mean fracture load at 778.14 + 224.81 N, followed by group 2FR-
Pa, 735.98 + 191.14 N, group 2FR, 668.92 = 170.49 N, group 2FR-B, 454.71 + 57.89 N, and
group OFR, 425.42 + 141.07 N, respectively. Group 2FR-BMPa, group 2FR-Pa and group 2FR
showed the highest resistance to fracture and no statistically significant difference was found
between groups (p > .05). Group 2FR-B and group OFR yielded the lowest resistance to fracture
and no statistically significant difference was found between groups (p > .05). The fracture
resistance in group 2FR-B and group OFR were significantly lower than that of the group 2FR-

BMPa, group 2FR-Pa and group 2FR (p < .05). The mode of failure was an oblique palatal to )



facial root fracture for the groups with ferrules. In the groups without ferrules, horizontal root
fracture at the junction between the core base and the tooth root and the middle third of the root
just below the acrylic resin block was the predominant mode of failure. Within the limitations of
this study, it can be concluded that when a compressive load was applied to the palatal surface,
the presence of palatal ferrule provided the highest fracture resistance to the tooth restored with

quartz fiber posts, resin cores and crowns.

(6)
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10.
11.
12.
13.

14

15.
16.
17.
18.

U

d as
Jaq gilnsoamazizms

. 15%unon Inde (Light-Core; Bisco Inc, Schaumburg, I1l, USA)

nsaneanosn aAnutuiesay 32 (32% Phosphoric acid, Uni-Etch; Bisco Inc)
a5oann (All-Bond 2; Bisco Inc)
A150AAANUNITIAaBIIINTY (Dual-polymerized resin luting agent, Duo-link; Bisco

Inc)

A =) o J . .
. ipeeiluai laiwes 3 (No.3 D.T. Light-Post; Bisco Inc)

!,%Nﬂi’e]mﬂm%igﬂﬂiﬁﬂizﬂﬂﬂ (Cylinder bur, ISO#011, 411; Shofu, Tokyo, Japan)
WunsomamyszUnssaeuaioda (Flat-ended taper fissure diamond, ISO#016,
201R; Shofu)

Lﬂ"l‘Wf; L‘]J6§ 20, 35 ua¥ 40 (No.20, 35 and 40; K-file; Dentsply Maillefer,
Ballaigues, Switzerland)

Tsmilnles (ProTaper; Dentsply Maillefer)

915a11)51) (RC Prep; Medical Products Laboratories Inc, Phila, Pa ,USA)
vhenTm@onlaTinae 159 (Sodium hypochlorite) nidaZosaz 2.5

‘Li”lfl”l%?]ﬁl@ (Ethylenediaminetetraacetic acid: EDTA) ANt ToEaL 17
ﬁﬁﬁWlﬂ@§%1 (Hygenic GP points; Colténe/Whaledent Inc, Coyahoga Falls, OH,
USA) 195 40 (ISO No.40)

. 1D1OFNWAT (AH Plus; Dentsply Maillefer)

5d9@A$3n317 (Cavit; 3M ESPE, St. Paul, Minn,USA)

FanrlommlaFind (Hy-Bond zincphosphate cement; Shofu)

Fa laurianila (Siliagum putty; DMG, Hamburg, Germany)

Y
WY NFUAYIADLUD (compound latex)
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19. 15¥UDLATANYHALNOY (Unifast Trad; GC America, Alsip, 111, USA)
20. Tanzwaudnina lnsiien (Ni-Cr casting alloys; Dentsply-Sankin KK, Tokyo,

Japan)
qinsal

1. ndosawos o lulaselnil (Nikon SMZ model 1500; Nikon Instech Co Ltd, Tokyo,
Japan) TGI8 20 1911

2. m?mﬁuﬁﬂmm%’au%ﬁ Lﬁll‘ﬁ (System B heat system; Sybron Endo, Orange, Calif,
USA)

3. Lﬂ?ﬂﬁﬂﬁ!tﬁ 3 (Coltolux 75; Colténe/Whaledent Inc, Mahwah, NJ, USA)

4. Lﬂ?@ﬁ‘ﬂﬂﬁ 9UAINA (Universal testing machine, Lloyd LRX; Lloyd Instruments,
Fracham, UK)

5. Lﬂ?ﬂﬁ 1379ANUVUIU (Surveryor Parallometer System PC; Dentsply Ceramco,
York, Pa, USA)

6. Lﬂ?@ﬁlgﬂcﬁ'—ﬁuﬁﬂ dlannInuenes (X-Smart electric motor; Dentsply Maillefer)
HAZAUNTD (Handpiece) nA301 1:16

7. MUNT mmfummﬁaq 1 (High-speed contra-angle handpiece, Sirius, Micro-Mega,

Besancon, France)
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<3 v 1 o <3 5 a o 4
THunseninmesgnssgoudatedasuiuaiuniosI¥sgaannunTo
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M3rnnuvunsedailuusnusesaeveunaoulutazmaous N as1auuIFUga
[ Y, 4 a A c?/‘ o [l
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1 Y, 0o a a 4
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4 4
HAuainlant wes 3)
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Y Y
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Y] a 1 4 a I 3 z
Inc) TuAavasIndIenszAEFuAaIsInsiaunaie 1S uou 5w duduuiag 1nium
drsoaaanuriInanesInilu (dual-polymerized resin luting agent, Duo-Link; Bisco Inc) 1d
A o Y 9 A [ a . o w
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2; Bisco Inc) soutdesilutaziioilu lddagimnuilusdunoy Inda (Light-Core; Bisco Inc)
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#lu A ey 40 i miudauaanuiludrsvunsedanou Inda (White Stone FG ISO

#025; Shofu) ga1szunal 4 Hadamas

A A aa J 4 <3 ) Y = o
31]1’] 8 Lﬂ@&lﬁuﬂﬂ‘la‘ﬂmﬂi 3 1AZIINNTOTIHIT VN TINAR D95 1N Y



25

517 9 nsarleanesn anudniosas 32 a1soada drstaaanuNiinaeesINilu uay

IsFUADN INAA

5199 1 eesilunldlumsdnm

houily UsHNGwWan FHUALAZNTOBNLULIY GRCHIEETT
aoaily
D.T. Light-post Bisco Inc, Translucent Unidirectional
Schaumburg, Ill, USA  Double flared presented quartz

Apical diameter, 1.2 mm
Apical taper, 0.02
Coronal diameter, 2.2 mm

Coronal taper, 0.10

fibers: 60% volume
Epoxy resin: 40%
volume

Fiber density:

32/mm’
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sPUU USEMAMAR  eeAlsznou  eedlszneu  esAlszneu  mse 35S
a9 VBINTA "IJ’EN]'I,‘WilJJ’f]{ VBUTHY N 3IZUIU 15v
dadn dmiulsy apuInda  MIwed-  amw
annily wes fiuin
All- Bisco Inc, UNI-ETCH-: Primer A: DJE resin Dual 3-step
Bond Schaumburg, 32% NTG-GMA (Dentin/Enam etch
2 11, USA phosphoric (2.1%), el resin): Bis- and
acid, acetone, GMA, rinse
benzalkonium ethanol and HEMA,
chloride and water photoinitiator
xanthum gum  Primer B: (CQ) and
thickener BPDM amine
(24%), activator
acetone, Pre-Bond
ethanol and resin: Bis-
photoinitiator GMA,
HEMA and
benzoyl
peroxide
as1aft 3 sFunen Tndafi 19 lunsAn
sFUADN TN VTHNAHER pafisznou
Light-Core Bisco Inc, Schaumburg, 11, Bis-GMA, ethoxylated

USA

bisphenol A dimethacrylate

and glass filler
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’c’fﬁﬁlﬂﬁﬂﬂﬂwux‘]ﬂa@\iﬂﬂﬁu UTHNHRAA ’E’J\iﬂﬂﬁgﬂﬂ‘ﬂ
Duolink Bisco Inc, Schaumburg, Il1, Bis-GMA, TEGDMA,

USA UDMA and glass filler
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Y 9y
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vu1aa N WNIAY a31esesundrvmaiuyiianndatedulszuin 3 Yaawasiive 14
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nnduwnudunysasdrsasouiluuainnngulunasinanusuduinssoy

a < o 1 )
aY 100 gauvigu 37 f)\‘]ﬁws]falé]ﬂfﬁlﬁ Wuan 24 “If’ﬂll\i AOUUININAT DU

Y s =R Ao do a aa
ﬂ]iﬁ'iN!i’)‘Hﬂﬂ‘lJ51’]‘L!ﬂfl)1ﬁi’N!!ﬁ%ﬂ15ﬁﬂﬁu1u!i“ﬁu?)$ﬂiﬁﬂ

9 [~ a o Jo o o A = YR a o 1
75109 ugalsNuAs1a09so U 1IN Y Tﬂﬂuﬂ/\lu‘ﬂl@ﬁEJ?J]'I,’JEJﬂG]ﬂﬂ‘LILWN

a 4 9
UANITIZH (analysing rod) "IJ@QL?‘I?@QETWE’J%?I'JHJGUU”IH&}

Y Y
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9 1 9 1
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I~ Aa o J 9 oy a 1 1o 1 A Y = o
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2FR OFR 2FR-B 2FR-Pa

BMPa

1 689.38 221.82 422.92 825.90 601.69

2 664.64 529.90 399.23 595.80 465.13

3 736.31 283.59 449.85 511.41 915.28

4 689.38 487.37 513.79 952.09 723.26

5 653.71 293.12 449.85 697.23 1008.40

6 586.29 361.72 516.05 1039.60 744.35

7 395.12 529.90 533.80 416.91 943.89

8 887.54 368.24 343.17 754.80 652.33

9 443.24 670.95 455.58 825.90 1240.30

10 943.61 507.55 463.13 740.24 513.79

Fi'lma'ﬂ 668.92 42542 454.74 735.98 778.14

drudisuvumnasgiy 170.49 141.07 57.89 191.14 244.81

M319 9. MINTZIBA1VIToYa
. . Kolmogorov-Smirnov Test
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Statistic df Sig.
2FR .164 10 .200
OFR 170 10 .200
2FR-B .166 10 .200
2FR-Pa 120 10 200

2FR-BMPa 155 10 .200
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ANOVA
force
Sum of
df Mean Square F Sig.
Squares
Between Groups 1057594 4 264398.439 8.885 .000
Within Groups 1339064 45 29756.979
Total 2396658 49
Multiple comparisons
Mean 95%Confidence Interval
Ferrule Ferrule Difference Std. Upper Lower
D ) (12))] Error Sig. Bound Bound
2FR OFR 243.5050" 77.1453 0.023 24.2984  462.7116
2FR-B 214.1840 77.1453 0.058 -5.0226  433.3906
2FR-Pa -67.0670 77.1453 0.907 -286.2736  152.1396
2FR-BMPa -109.2210 77.1453 0.621 -328.4276  109.9856
OFR OFR -243.5050" 77.1453 0.023 -462.7116  -24.2984
2FR-B -29.3210 77.1453 0.995 -248.5276  189.8856
2FR-Pa -310.5720" 77.1453 0.002 -529.7786  -91.3654
2FR-BMPa 23527260 77.1453 0.000 -571.9326 -133.5194
2FR-B 2FR -214.1840 77.1453 0.058  -433.3906 5.0226
OFR 29.3210 77.1453 0.995 -189.8856  248.5276
2FR-Pa -281.2510" 77.1453 0.006 -500.4576  -62.0444
2FR-BMPa -323.4050%  77.1453 0.001 -542.6116  -104.1984




Multiple comparisons
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Mean 95%Confidence Interval
Ferrule Ferrule Difference Std. Upper Lower
D ) (I-D) Error Sig. Bound Bound
2FR-Pa 2FR 67.0670 77.1453 0.907 -152.1396  286.2736
OFR 310.5720" 77.1453 0.002 91.3654  529.7786
2FR-B 281.2510" 77.1453 0.006 62.0444  500.4576
2FR-BMPa -42.1540 77.1453 0.982 -261.3606 177.0526
2FR-BMPa  2FR 109.2210 77.1453 0.621 -109.9856  328.4276
OFR 352.7260" 77.1453 0.000 133.5194 571.9326
2FR-B 323.4050" 77.1453 0.001 104.1984 542.6116
2FR-Pa 42.1540  77.1453 0.982 -177.0526 261.3606
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