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Table 1 Composition and mechanical properties of high translucent monolithic zirconia
q o Flexural strength
Material Composition (% by mass) : X Lot No.
(three-point bending test)
Cercon xt ML Zr0, 86%, Y,0, 9%, HfO, 3%, ~ 750 MPa 18038982,
(Dentsply Sirona, York, PA, USA) ALO,, SiO,, Other oxide < 2% 18041956
Katana STML ZrO, + HfO, 88 - 93%, 748 MPa EDZSW

(Kuraray Noritake dental Inc., Tokyo, Japan)

Y,0, 7 - 10%, Other oxide 0 - 2%
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Figure 1 (A) Specimen preparation (B) Prepared specimen
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MINAABUANUAIUMUMHANITD 1FUNIY
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Tuaununmfoudaninfuiisy nafnamEnnd
Batinlarewunanvinaduriugudnais 3.0 adwas
Fufafuinanduvnvesnsouitulumii 1Wusana
AoFUNUTIANE1TINA 0.5 TadwasdenT nszshde
FuauaunszaianseuTunaniin Mmsiuiinaiany
Srumumsuantingagaiida ldmizeiluiadu Gui 2)
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Figure2  Fracture resistance testing
n33nsziiuAIsesuanin (Fractographic
analysis) 13151?”14qmﬂi@uﬂuﬁumﬁﬂnﬂzﬁyumdmﬁ'w
na 939aN99 MU UAAD3 1o (Stereomicroscope: Olympus
DSX1000, Tokyo, Japan) Af&Ive10 34 111 melduaalu
NANNAN nﬁa@ﬁﬁmammmﬂﬁwmiaﬂ%’n (Direction
of crack propagation) uazu?nmﬁzﬂu@ﬂﬁuﬁmaﬂumﬂ
(Fracture origin) Lﬁmﬁ’u %1ﬂ1§u!ﬁﬂﬂ§uﬂuﬂﬂﬂm 1 ‘T:u
ApNQY Taghanuazornsunudiniindulusiessa

anletindluna 10 uh nhuisdenszeniasuneu
ihlidhdevanfouiigungi 558 60 osrusaiFea iy
a1 20 1 ihFuanBatuune Tavzdsemnmmiveu
wazinAe LA IoME - AR (TK8842 Gold
Targer; Emitech, Ashfold, UK) Ta Ellﬂ%ﬁ]dﬂ?ﬂl,ﬂa‘ﬂ‘]_mﬂd
(Sputter coater: K-500X, Ashford, UK) nowii ldeandes
20N35IAIBIANATOUUADINTIA (Scanning Electron
Microscope: Hitachi S-300N, Osaka, Japan) ﬁﬁwﬁwmﬂ 120
M1 A2u8asuTIoya 20 Alaliad miuinneing
NNMIVEAV95005 17 yatIlinToouan LazanbL
YDITOULIAN

msinszideya nsiziveyaniellsunsy
SIns1zRN AR Ao Ao dI0d 170351 25 (IBM SPSS
version 25, IBM, New York, USA) fiszdunnuifoiiues
az 95 (p<0.05) TaehAunAuANUALMUMIIANTTATI A
ldusaznquinasivasunnuilndlunisuanussdoya
(Normality test) #28351141) 15-3af (Shapiro-Wilk test) iiioa
MInYoyalinInszaeuuuUnA (Normal distribution) 397
MIMIAULANAIVOIA URFIANUAIUNINAITHANTTN
voamstinay litiglaanzuunsoudulnludtawes
Tafefifinnu T3 waege nazanuuandavesanie
AR UNIUMsUAninveInsouiluTuTudsawes
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A = Y =
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Wa

HANIANHIAIRAIANNAIUNIUMTUANT VD
a d = a A a
aseuumauzoaioutean luligiladng (KNS) ian
WINAGANING 2,655.27 + 337.52 129U 5090901A0ATOU
14 ‘& ~ (= a A
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M 2,609.54 + 380.85 I ANdIeAToUN DI ADY
s I A A
easMuLeanugtlaang (CS) uazaseuiumaIuzoe
A a Aa A a 1w
nonueanigilaang (KS) NAUNIAY 1,406.58 + 181.23
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TIAfU 1Az 1,020.67 + 209.75 T2 MW@ (13199 3)
Lf}a"?mi1:ﬁsﬁjaylaﬁ'aﬂmsmaaummuﬂﬁﬂmuaawm
nRBeuiouaunasnnuduniumsuaninsz e
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(1,213.62 H201) 8190 T8d 1Ay N19dDa (p<0.001) Az
diefasanfieuifiousundoanudumiunisuaniin
senenseuuERomauzoafiBuoa (1,837.97 i)
nazasouluddemosaouendniduLea (2,008.06 117
au) nuawana1ess lilidedayneada (p=0.072)
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s Tafiefifinnu TS wasgaidninasuaeaunde
ANUMUMUMITUANTAYBRIATBUWY (p=0.024)
m3dnneiteyadisnsnageufinuhanae
ﬂamsﬁlmmumsLmﬂﬁﬂmmmauﬂuﬁﬁgsﬂﬂﬁﬂgﬁﬁ'a
iosneueNFRIBUIBaLAYE eI e a TS uIeA (CS
wag KS) uanaNnuog\iisdiyn1edna (p<0.05) aiu
AundsanudIumumsuaninvesnseuituil lifigida

angiteresaeuendGiisuoauazBRommuzioaiity
1oa (CNS 1ag KNS) wuiuana19ee19 hifiiedagnig
a0a (p>0.05) (GHiN‘ﬁ 4) uaziilednz AR asn L
Srumumsuaninvesaseuiuifedeadulunsdi
wazhifiydlaang wuhaseuundasidelaunioniu
Aumumsuaninuanalanuegeliedidynieana
(p<0.05) (mﬁwﬁ 5)

MIANYININGIBINNADIgaNssAIdIaNATOU
wum'fmnimﬁ*ﬁuﬁai@mmﬂmmﬂi@uﬁuﬁllajﬁgaﬂﬂﬁng
(CNS 11ag KNS) wui;ﬂﬁnﬁﬂsaa%’nﬁ’mumﬁymﬁﬁnmm
Tusenavuaseuilunazveuvesnseuilu (U7 34 9
D) aaunseuituiigidlaang (CS uaz KS) wugasudia
sosdnfivevuugavesyladng (U 3Euaz F) Tasd
RANIMTV0AIU893083 110529 000n 119 1ngaruiia
Tamwmuamiiaunnuaslldasnuveuvesaseuilu
wenaniius nuiluisesuandimunuasesuaniiiy
unnveozisani1ai (Armest line) 1aZ1N33 010U LIY
VYBANIBLUINAR (Twist hackle)

: , : v
MmN 3 aAund memﬁ'mmunmmrmmm:’muL‘ﬁ'mmummﬁ;mmmnqwmamwm

Table 3 Mean fracture resistance and standard deviation of all experimental groups
. 95% CI for mean
Group n Mean (N) Std. Deviation
Lower Upper

CNS 10 2,609.54 380.85 2,337.09 2,881.98

CS 10 1,406.58 181.23 1,276.93 1,536.22

KNS 10 2,655.27 337.52 2,413.83 2,896.72

KS 10 1,020.67 209.75 870.63 1,170.72

a a oA v o a a oy ) s /o g &y
519N 4 ﬂWiLlEEJ‘llW]EJ'UﬂWmﬁElﬂ'ﬂll@ﬂu‘vnufﬂil!ﬂﬂﬁﬂsllf’Nﬂﬁll!,Lﬁ2’,vlllllgL‘ﬂﬂﬁﬂglluﬂ5f’J‘LIﬁuﬂﬁ@t“ﬁﬂiﬂ@umﬂ“ﬁﬂlﬂNLLf’JﬁLLﬁgﬂ‘ﬂf’J
mmumaﬁﬁsgmma
Table 4 Comparison of the mean fracture resistance between crowns with and without screw access holes for Cercon xt ML and Katana STML.
Mean + S.D. (N)
Group p-value
Cercon xt ML Katana STML
With screw access hole 1,406.58 +181.23 1,020.67 +209.75 <0.001
Without screw access hole 2,609.54 +380.85 2,655.27 £337.52 0.779
a P oA v @ v oAy oA oy
AN 5 m‘mr%Emm&“ummaElmmmu‘vnunmmﬂwﬂmmﬂmuﬁu!,mazﬂwaiuﬂimwmmﬂmgzﬂﬂﬁﬂg
Table 5 Comparison of the mean fracture resistance of each brand, with and without screw access holes.
Mean = S.D. (N)
Group p-value
With screw access hole Without screw access hole
Cercon xt ML 1,406.58 + 181.23 2,609.54 +380.85 <0.001
Katana STML 1,020.67 +209.75 2,655.27 £337.52 <0.001
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SU3800 20.0kV 6.6mm X120 SE
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Figure 3

"400um ' SU3800 20.0kV6.4mm X120 SE
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0 fio YA IiiaTaBIAN, dop AP RANINIVENBAIVEITEE3 17, TH Aie NIwuaniaa, AL fe ozi5avi lail, 1Az SAH fio 3@laang

O = fracture origin, dcp = direction of crack propagation, TH = twist hackle, AL = arrest line, and SAH = screw access hole

ﬂﬂ‘lsliltl‘“wguW’J']Jil’)mﬂﬂﬂ%uﬂ5’E)EJLW]ﬂmﬂﬁﬂi@vﬂuiﬂiuﬂﬁ!“ﬁﬂiiﬂlufJ‘ﬂiJﬂ’NiJIﬂiﬂllﬁﬁﬁﬂﬂ?ﬂﬂﬂﬂﬁ%ﬂﬂiiﬂu@Laﬂ@]i@ull‘ﬂ’ﬂ
ﬁ’f)\iﬂi1ﬂ‘ﬂﬂ'lﬂﬁ°llﬂ1ﬂ 120 LVI'] Iﬂfﬁ’l (A 118z B) ﬂTLliJﬂlﬂﬂﬂlla“ﬁlﬂﬂﬂlﬂﬁﬂiﬂﬂﬁuﬂquNil,‘].]ﬂﬁﬂiﬂﬁﬂl“ﬁﬁ)iﬂﬂulﬂﬂ%ﬂlﬂﬂuﬂﬁ (C
ua“ D) ﬂ']l!‘Uﬂ!.ﬂfJ’J!.!.ﬂ“’“U’E)U“U’ENﬂiﬂﬂﬂu‘ﬂvlllllilﬂﬂﬁﬂiﬂﬁ@ﬂ'l@]'lu“’t’[’)ﬁﬂlﬂmlﬂa (E) ‘Uil’mﬁlf)‘ﬂ‘uu‘uﬂﬁi!ﬂﬂﬁﬂﬁ]ﬂ\iﬂi@ﬂﬂu
ﬂﬂ@!‘lﬂﬂiﬂﬂulﬂﬂ“ﬁ'ﬂlﬂmlﬂﬂ uag (F) ‘]Ji!.’)ﬂﬂ]f]ﬂUu‘ilf)ﬂi!.ﬂﬂﬁﬂi‘llﬂﬂﬂiﬂvﬂuﬂﬁ0ﬂ1ﬁ1u°’mﬁ‘mﬂullﬂﬁ

Surface of the fracture area of the high translucent monolithic zirconia crowns with SEM at 120x (A, B) Occlusal surface and margin
on Cercon xt ML crown without screw access hole (C, D) Occlusal Surface and margin on Katana STML crown without screw access
hole (E) Top of the screw access hole on Cercon xt ML crown and (F) Top of the screw access hole on Katana STML crown
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Effect of Present a Screw Access Hole on
The Fracture Resistance of High Translucent
Monolithic Zirconia Crown on Dental Implant

Intarapreecha T* Sosakul T** Puasiri S*** Sooktho T** Chanatapaporn P**

Abstract

The objective of this study was to compare the fracture resistance of high translucent monolithic zirconia crowns (Cercon xt ML
and Katana STML) with a screw access hole to those without a screw access hole on implants. The maxillary first premolar crowns were made
using the CAD/CAM process as crowns, both with and without a screw hole, on the implant abutments in 40 specimens, which can be divided
into four groups (n=10). These include: Group 1 Cercon xt ML with a screw access hole (CS); Group 2 Cercon xt ML without a screw access
hole (CNS); Group 3 Katana STML with a screw access hole (KS); and Group 4 Katana STML without a screw access hole (KNS). All
specimens were thermocycled for 10,00 cycles between 5°C to 55°C, with a dwell time of 30 seconds at room temperature. Also, cyclic loading
was applied by placing a stainless-steel sphere indenter on the center of the transverse ridge of the crowns. The cyclic load was applied to a
load of 50 N, with a frequency of 4 Hz, for 250,000 cycles before fracture resistance testing with a universal testing machine. Moreover, a
stainless-steel sphere indenter was placed on the center of the transverse ridge of the crowns with a crosshead speed of 0.5 mm/min. until the
crowns fractured. The fracture specimens were analyzed the fracture surface under a scanning electron microscopy. Data was analyzed by
two-way analysis of variance test (ANOVA) and t-test (p<0.05). Two-way ANOVA results showed that the crowns with a screw access hole
(CS and KS) had a significantly different mean fracture resistance, comparing to the crowns without a screw access hole (CNS and KNS)
(p<0.001). Furthermore, the mean fracture resistance between Cercon xt ML and Katana STML crowns was not statistically significant
(p=0.072). The t-test analysis revealed that the mean fracture resistance of both brands with a screw access hole on the crown was statistically
significantly different (p<0.05), while the mean fracture resistance of both brands without a screw access hole was not statistically significantly
different (p>0.05). For analyzing the mean of fracture resistance of the same brand, both with and without a screw access hole, it was shown
that each brand of the crown had a statistically significant difference (p<0.05). In conclusion, high translucent monolithic zirconia crowns with
a screw access hole had less fracture resistance than those without a screw access hole. However, there was no difference in the mean fracture

resistance between the two brands of crowns without a screw access hole.
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