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ORIGINAL ARTICLE

Retentive strength and color of cemented ceramic crown
on zirconia abutment

Phiraya Lolilaha* Mali Palanuwech**

Abstract

Objective: The purpose of this study was to investigate retentive strength and total color
difference of three different types of cement between two ceramic crowns and zirconia abutment.

Material and methods: 30 lithium disilicate crowns (IPS e.max CAD), 30 zirconia crowns
(inCoris TZI) and 60 zirconia abutments (Lava Plus high translucency) were fabricated by CAD/CAM.
Each specimen was made by cementation one crown into one abutment. There were three cements;
Superbond C&B/clear (CB), RelyX luting 2 (RX2), and Systemp.link/clear (SL) were used. To evaluate
the total color difference (AE) before and after cementation, each specimen was measured using a
spectrophotometer. To evaluate the mean retentive strength (MRS), each specimen was measured
using a pull-out test. The mean AE were calculated using 2-way ANOVA and a Tukey’s test. The
MRS were calculated using ANCOVA and a Bonferroni test (p < 0.01).

Result: The results showed that the mean AE were CB (e.max 1.65 +0.30, zir 1.66 + 0.48),
RX2 (e.max 2.43 + 0.63, zir 1.94 + 0.71) and SL (e.max 0.74 + 0.18, zir 0.69 + 0.28). RX2 had the
highest AE values (p < 0.01). The MRS (MPa), after adjusment with the covariate were CB (e.max
8.14, zir 10.15), RX2 (e.max 0.73, zir 0.61) and SL (e.max 0.44, zir -0.08). CB had the highest MRS
(p < 0.01).

Conclusion: The total color difference of ceramic crown after cementation with 3 types of

cement were clinically acceptable. CB had the highest level of MRS.

Keywords: Zirconia abutment, Total color difference, Retentive strength, Lithium disilicate crown,

IPS e.max CAD crown, Zirconia crown

**Postgraduated student, Dentist, Master of Science Program in Clinical Dentistry (Prosthodontics), Faculty of Dentistry,
Srinakharinwirot University, 114 Sukhumvit 23 Rd, Wattana, Bangkok 10110, Thailand. and Non Sung Hospital, 182, Non Sung,
Non Sung, Nakhon Ratchasima 30160, Thailand.
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114 Sukhumvit 23 Rd, Wattana, Bangkok 10110 Thailand.

12



SWU Dent J. Vol.11 No.2 2018

uniin

msi”nmmmﬁan‘iumwmLmuﬁuﬁ'gcyl,ﬁﬂ
Tuwiled fo mssnndesnidion dous 1993
ufvilagiiu dmseeutednsnsetsen (Survival
rate) Fresnifisunaunuiud i fusiuaunn
Haas WazAmue (1) sneumsansniusniiies
nounuitudifiey WonawWuly 6 Twuinddnn
m3sgsenioras 96.3 Tull 2005 Fugazzotto (2)
wuidenauly 133 Weu Tuensslnsuunn
\Wisnddnanisegsendesay 97.2 uazluznislng
awddnnsegseniovar 97.4 nIAnE1TDY
Guo uazame (3) il 2015 wuiisrasuly 13
fidnnniseysanianaz 98.8 uazidnnainuly
5 1 fidnsnseLseniasas 93.9 NIANE1YDY
Teichmann wazaniy (4) sl 2017 wufiafinmu
wnamssnluszezinan 10 I snfeaidnsins
at50n LAz 93.8

NNENTYSUIEAUIUE (Implant-supported
restoration) wimumMIBasuedy 2 wia Ae
angftunuysnzuunnifen uasBuudBatua

v
=2 o

ysusuusIiisy  (5) dedninvevandndueu

U

YIUsUUTINWEN AD MIARNEINRLIANG Fiud

Sadunuysusuunniiadided fe anuaenu

v
o o a wva '

dunaumaihnulusdfinuaziesufifinsde i
Fovilananiugang (Screw access opening)
Msnuiufuauiiu (Occlusal surface) Wap
NURIFUAY (Lingual surface) ma\‘i%umuyimz
vunsNy FUSDuseauiuldavau i wnu
nnifiealdatnamanzay fenldnee wazaasn
1% unsdifinniionilosunuslavanzan (6-7)
Fadinveediuddadunuysnsuunniioude
Fn3tinee (Retention) Fuiiiawosdiaug Suud
druiiudenalfusioaTuzUdiue wasdanianenn (8)

Fagidonldvimdndavesnifionldun
Tl (Titanium) winnan (3%l (Stainless steel)
lavienaanaanay (Cast-gold alloy) 103 laLile
(Zirconia) wav/M3plwadmasdmasAlau (Polyether

ether ketone/PEEK) Taqusazaiiniinaausifuanse
fuly wéndawesladiy dunandaitesls uusim
figiaemaanuaienn  Insawzudnniuntiug
fifiwSenaiinlulalniune (Thin gingival biotype)
9) wandaudslfifuvangns1i5ag) (Prefabricated
abutment) uazAEaranEaLRWIZYAAR (Customized
abutment) finslemaluladuan/uan (CAD/CAM,
Computer aided design/Computer aided manufacture)
iosevandniamnzyaaadeiagpiasmer ms
nauwnuiiufigadslusnuiiuihdennifioase
TanwilaeAndIu (All-ceramic) R aWIHaTaY
ANNEIBNggadasAdeiviladevaisyseng
iavanafinvagsniin evdusznay Anulusouay
MIRDNE ANNHUNDDILGINTN ANNALNDDIT LNUA
wfinvoviudidonld  smivizesiumanuse
winfaduiladpfidonasansuasuulavoaives
wdin (10-11) mM3lFiadaving wu wisvan
nslnlnfimad (Spectrophotometer)i%’ﬁ'ﬂﬁﬂja\ﬁ'aq
Tasudswaiduszuudled (Commission Internationale
de I’Eclairage, CIE) AMFLaaiie @ amen
AN ABULL avTaE (Total color difference, AE)
wasldieufisunisldsuntavans #luvan
maAnEwumANNWasuLaseedinnnd 3.30
waavivnITlasundaveneiogedniaunay
Tdaansosansuneadiin (12-15)
FundildBatusysuruuvdndaluilagiv
utuuddadan (Provisional cement)uay
FuuAEnn1S (Permanent cement) MSANILLUZLN
%143 wuddathasadasannainsnnsaduu
ysuzoanadanusnldihe Ideiie fio anumiusei
(Tensile strength) ﬁ‘i’ﬂ uazdinsasaemgeiuudgnnns
T#wn Bermaawndud (Zinc phosphate cement)
o lwam3uandiandLuus (Zinc polycarboxylate
cement) NAN ad lalaluwasdiud (Glass ionomer

a

cement) uazisBududsiinsaiuonddn (Self-

a oA ]

adhesive resin cements) 8986 Aa InagNURsALA
fRWRenld (16-17)




a2rua.UAD UA 11 aUUA 2 w.A. 2561

'
Saa

MITARATERINRIVDILBINRNBRANTTRN
\Huseduszneviuguiisduduudiiamaiago
iBenaluszaugama (Micromechanical interlocking)
Hunsusuanmwialasnsldnnlalasngessn
(Hydrofluoric acid) wazn1idafinfiaWussiai
(Chemical bonding) srenszuIumMsloauluisdu
(Silanization) (18-19) waslawledenldnsihnse
WaySusnwituideunisiefa  wavhldiianms
Lﬂﬁlﬂuuﬂmgﬂiwﬁai’gmﬂ (Phase transformation)
nnmnszlnuea (Tetragonal) unaluafiln
(Monoclinic) ﬁﬁuﬁﬁaq Wy an i in
(Surface area) AW NNURLTRN (Surface energy)
WAZIRNANNENNT0TBIMIITEN (Wettability) 19U
Faqysauzdehlinanmsbainszozonyszauay
fSanndviu ddody de ewhldiAnsesdn
PALENTIRUAD (Surface microcracks) LLAZAA
AL LS T IR SIUAN LA A BN
M3LANAN (Fracture toughness) (20) MaLdLLSEn
Tiuesladlesmomsidinsues e 158uduud
fiflanssznouvy Wi (4-methacryloyloxyethyl
trimellitate anhydride; 4-META) %38 (AUlBNAN
(10-methacryloyloxydecy! dihydrogen phosphate;
10-MDP) ﬁmﬁflﬁlﬂumi@jmu (Coupling agents)
wuhlimanuudeusedefngoifiosnniiniuse
wilfugeslads wenmnimsldzeslaislnawes
(Zirconia primer) FINAULSBUT LA KLS9TARAR
uazldodhemenadnuasliharsfiufiooman
gavnuiian (21-23)

nanad lalaluwasdnuduiindnulsie
duldanathetiaeriosnnnii 24 daluviiaiin
mMItnfMseeaNysal (24) ansaiiawusziAliiy
flusssumanazianysuzidulane msfiafinszwing
nanad lalaluiaifudeiindaudssiesduiy
nAnasnsafinusedald T maUsuamwituin
Walinmsfafindena (25) MIRnuTey Sellers
LazAME (26) AnmAANNuIvLSIERRRTEININg
nandaweslalsuasauiuisinasinfie
TndaunaiifimaUsuamwiuingemsthmmes i
mafiasianinlalawgasin wuidmauudusy

fafnvonaad lolaluimesdinud  waznanad

TololuwasfundaiindnudsmaisBulaenings
BB udusnnnIngaFudatiATT

INMIANB12DY Tarica wazAne T 2010
27) nuhvunwwndavaiesldnanadlaloluwes
Fruduinnnulsmipsdu (Resin modified glass
ionomer cement) Liiavanldone Nnouani
mafafiad wasfinsazaiuss Wswssufisuiu
nguisBududiifdnduuddnauldenn  dadu
Fonuhfiduudaniunnnnindswseudfisuiu
nanad lalaluweifudsindnulsieisdulay
Fornamwadiuud (27-28) TnnUIravAreINIg
Anwil Ao Anwdauwdsuulavmeed uas
Amanuudeuseinfinevdinudusazadnsening
AsaUiuTAN 2 il waznandaweslawiy
Tangunsaluazifnisg

usivdRe IR Hudnuusdndaftudantu
F419%18 (Upper left lateral incisor) 13095y
Asauiiy Mntufng s iRt Susanamesudng
Wravdne iedafuIsBunzAsan (Acrylic resin)
sunuandadienssuiumauan/uax lapldiadas
NAILATIZA (Scanner) G15A paniluAn (CEREC
Omnicam, Sirona, Germany) aanuuUATAUNU
Tofioa Bufin wAn wazmsauUIBeSlAla e
FOWAWITTIWEANUUY (Design software) Fi3m
ﬁﬂWﬁLL’ﬁﬁ"ﬁﬂﬁ' (CEREC software 4.4, Sirona,
Germany) uwazasvUEusanuINIeRIugE1991N
Usnaaneiusie 2 49 (gﬂﬁ' 1) Wisldfan
gunsalfmuasmumivsasasauiiuidethlneaaey
ﬁ“um‘%faowmaaui’aqmna (Universal testing machine,
Shimadzu, EZtest, Japan)

Uil 1 anvausaseuiwaniladedmulndiafitnn

Fig 1. Labial surface of zirconia crown.
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Fig 2. Positioning device of crowns while testing with universal testing machine.
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Table 1. Mean and standard deviation of total color difference, classified according to type of

cement and ceramic.

Ceramic E.max Zirconia Estimate
Cement mean
Superbond C&B 1.65+0.30 1.66+0.48 1.66
RelyX luting 2 2.43+0.63 1.94+0.71 219
Systemp.link 0.74+0.18 0.69+0.28 0.71
Estimate mean 1.60 1.43
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Fig 3. Graph showed interaction between cement and ceramic in analysis of total color difference.
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Table 2. Adjusted Mean of retentive strength (MPa), classified according to type of cement and

ceramic when using the retentive strength of pre-cementation as covariance.

Cement Ceramic Adjusted mean of retentive strength (MPa) SE
Superbond C&B E.max 8.14 0.423
Zirconia 10.15 0.423
RelyX luting 2 E.max 0.73 0.452
Zirconia 0.61 0.433
Systemp.link E.max 0.44 0.433
Zirconia -0.08 0.449
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Covariates appearing in the model are evaluated at the following values:
Pre-retentive strength = 0.0597
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Fig 4. Graph showed interaction between cement and ceramic in analysis of retentive strength.
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Table 3. Mode of failure of IPS e.max CAD and zirconia crowns.

Superbond C&B

RelyX luting 2  Systemp.link

Mode of failure Ceramic

Adhesive at the abutment- E.max 0 0 8

cement interface Zirconia 0 0 1

Adhesive at the cement- E.max 0 0 0

crown interface Zirconia 0 0 4

Cohesive E.max 10 10 2
Zirconia 10 10 5

AYRRIVRR A

Uil 5 msuaninluasauiuzasaseuiiulefites Sufia uaalunguyiasuaudduaudi

Fig 5. Crown fracture (cohesive failure) of IPS e.max CAD crown of Superbond C&B.
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