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Abstract

Objective: To evaluate the influence of core thickness andidabon stages ¢
the marginal accuracy of IPS e.max Press crowns.
Materials and Methods: Twenty IPS e.max Press crowns, 1.5mm thick,
fabricated on metal dies. The crowns had two differcore thicknesses, 0.8t
for group A and 1mm for group B, ten for each groMarginal gap was meas-
ured after each stage of core fabrication, vengeaimd glaze firing. The speci-
mens were not cemented and the measurements wdesanfour points on met-
al dies using a stereomicroscope (x120). Data wredyzed by SPSS softw.
and independent t-test.
Results: Mean marginal gaps measured after each stage dopgh were 13.
(x1.4) pm, 33.9 (£2.3) um and 40.5(x1.7) um, armdgfoup B these figures we
14.9(x2.0) um, 35.5(x2.2) um and 41.3(x2.0) um.réheere no statistically sig-
nificant differences in marginal gap values betwt#entwo groups (p>0.1). Sig-
nificant increase in gap was observed after theeegng stage in both grot
® Corresponding author: (p<0.05). After glazing, no significant increasegap was detected.
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INTRODUCTION Improving adaptation can increase longevity
Marginal integrity is a key factor in the suc-of treatment and the success rate.

cess of restorations. In cemented restorationsAll-ceramic restorations are in fast progression
means close adaptation of the prosthesis mamn-properties and usage. In situations with high
gin to the finishing line of prepared toothesthetic demands, these materials may be the
Gaps in margin render the tooth susceptible toaterial of choice. Although adhesive resin
caries, pulpitis and periodontal disease [1-3tements are recommended for most of all-
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Figl. Left, metal die used for veneering ai
right, template with certain innediamete used
for core wax-up

ceramics [1] and these luting agents have v
low solubility [4], fitness is still importani
The incidence of gingival inflammatiorn-

creases aroundinically deficient restoration:
particularly those with rough surfaces, sin-

gival finish lines or poor marginal adaptat

[1]. Factors affecting adaptation in-ceramic
restorations may be categorized into thwn-

fluencing before cementatiord-f/] and those
influencing after cementation[8-12] and
changes in marginal fitness after thermal
mechanical loading in the mot [13-17]

These factors have influence before cela-

tion: ceramic system (polycrystalline baxs
ceramics, glasseramics, glasinfiltrated ce-
ramics and feldspathics) [1,18)e manufac-
turing technique [1,2,6,19]sintering, sli}-

casting, heat pressing, casting, CAD/CAI
fabrication stages,[19-21ihish line< [6, 7, 22]
core and veneering layer thermal mism

[23].

In techniqees that a strong core is veneerec
a layer ceramic, thermal mismatch betw
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two materials can cause deflections during
fabrication proceg23]. In the study of Casl-

lani, thermal distortion of e-ceramic crowns
was compared withmetal ceramiccrowns
[24]. The materials exhibited different s-

ponses. The metal ceramic crowns stabili
after an initial loss of marginal precision, €
the allceramic crowns continued to dist
with each firing cycle. Balkaya et al. report
that the addition oporcelain to the copinc
caused a significant change in the margine
of the crowns made from conventional-

Ceram, copy-milled Ir€eram and cof-milled

feldspathic crowns [19]Sulaiman et al. (mn-

pared marginal fit of IrGeram, Procera, ar
IPS Empress crowns [20No significant dif-
ferences were detected among the var
stages of crown fabrication. Both stud
found significantly larger marginal discren-

cies in the facial and lingual surfaces thze-

sial and distal. Greater bulk of porcelain v
explained as the probable reason for hic
discrepancy in these surfa [19,20]. Komine
et al. reportedceramic firing did not sign-

cantly affect either marginal or internal aca-

tion of the Cercon, a ZrOceramic [25]. The
difference between studies is possibly a re
of the greater strength of Z,core [25].

The purpose of the present study was tos-

tigate the influence of core and veneer k-

ness on marginal adaptation of IPS e.l
Press (lvoclar Vivadd", Schaan, Liechts-

tein) crowns, during different stages of ¢
fabrication, veneering and glazing. IPS e.r
Press is a heat pressed lithium disilicate «

ceramic, which is veneered by IPS e.mze-

ram, a nandluorapatite glas-ceramic. This
materiad is the last generation of pressee-

ramics from Ivoclar Vivadent Company, w

improved strength and optical properties.

flexural strength is 400MPa (50MPa gree
than IPS Eris). It is indicated for anterior ¢
posterior single crowns, for bridganterior to
second premolars and implant superstructt
The null hypothesis waghat increasing the
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Schaan, Liechtenstein). Preheating of invest-
ment rings was done at 880Then rings were
transferred to Ivoclar EP600 press furnace
(lvoclar Vivadent, Schaan, Liechtenstein) and
press filled with IPS e.max Press, [K20768
(Ivoclar Vivadent, Schaan, Liechtenstein)] HO
ingots at 928. Then the cores were divested,
sandblasted with glass polishing beads at 2 bar
(30 psi) pressure and cleaned by Invex (lvoclar
Vivadent, Schaan, Liechtenstein) in ultrasonic
bath to remove the reaction layer formed on
them. Any incomplete cast core was discarded.
Each core was seated on the main die (1.5
core thickness has no effect on marginal accshoulder) and the assembly was placed in a

Fig 2. A crown and related die in the holding device

racy of this ceramic. device designed to keep them together and
prevent their movement (Fig 2). One end of
MATERIALSAND METHODS the device was not fixed and could apply pres-

Three stainless steel dies were machined simaure on the core, to insure close adaptation of
lating a premolar, prepared for full coveragegore to die. Marginal fit was examined at x120
with 7.5 mm height, 7mm diameter, anf 6magnification by a stereomicroscope (SZX12
convergence angle (Fig 1). Finish line wa®lympus, Japan) at four predetermined points.
rounded shoulder, with different width forAccording to Holmes definition for marginal
each die. The minimum framework thicknesgap [26], the distance between crown margin
recommended by Ivoclar Vivadent was 0.8mrand the edge of die was measured. After this
and the maximum thickness for the veneeringtage, all cores were reinserted on the 1.5mm
layer was 0.7mm. So cores were fabricated @moulder die and IPS e.max Ceram [K3116
0.8mm (group A) and 1mm shoulder diepowder, K43221 liquid (lvoclar Vivadent,
(group B), ten specimens for each group. THechaan, Liechtenstein)] as the veneering layer
1.5mm shoulder die was used for veneeringas applied on them using a template to insure
cores to final crowns. Special metal templatasmiform thickness. The marginal 0.5mm of
were machined to insure similar thickness fazores was not veneered. Each veneered crown
cores in each group and final crowns (Fig 1jas inserted on the main die and again the as-
A groove, 4mm long and 0.5mm deep was irsembly was placed in the device and the fit-
serted on dies for repeatable seating of samess was examined under the stereomicros-
ples and preventing their rotation. Depressiort®pe. The process was repeated after glazing
were made on four sides of dies 0.5mm beloj#129987]. All laboratory procedures were
margins, pointing identical positions for meadone by one technician and all examinations
surements. Die spacer was not used. were done by one of the investigators. Data
To fabricate cores, templates were placed avere analyzed by SPSS software and indepen-
related dies and wax was injected in betweedent t-test.

During removing wax patterns from metal

dies, any incomplete one, due to attaching ®RESULT

metal was remade. Wax patterns were rdlean marginal gaps measured after core fabri-
moved, sprued and invested in IPS PressVesition, veneer firing and glaze were 13.5
speed investment material (lvoclar Vivaden{t1.4) um, 33.9 (x2.3) um and 40.5 (x1.7)
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Fig 3. Stereomicroscopic view of marginal gap at core stéajegroup A, (b) group

pum, respectively for group A and 14.9 (2
pm, 35.5 (¥2.2) pum and 41@32.0) um, e-
spectively for group B. There were no sig-
cant differences in marginal gap valuee-
tween the two groups (p>0.1). Significan-
crease in gap was observed after venee
stage in both groups (p<0.05), but no sii-
cant increase was detedtafter glazing irei-
ther of the two groups. The results are shc
in figure 4.

DISCUSSION

This study was designed to evaluate theu-
ence of core and veneer thicknesses or-
ginal adaptation of IPS e.max Press cro
during different stages dhbrication. The e-
sults showed 0.2nm increase in core ttk-
ness had no effect on the marginal accurac
crowns and the null hypothesis was confirrr
Addition of the veneering layer significant
decreased marginal adaptation of the cro
(p<0.05).

In this study, metal dies were used to pre\
wear of dies during fabrication processes
measurements [19Finish line was rounde
shoulder that is suggested for-ceramic full
coverage crowns [27].

Core thicknesses were 0.8 and 1mm, bec
the leasthickness recommended by the 1u-
facturer was 0.8nm. Die spacer was not us
because crowns were natementec further

191

more, die spacer application might complic
uniform thickness of the samp [24] and may
affect crown fitness [19]The marginal 0.5mr
of cores was not veneered, because vena-
terial on the margin could lead to mislead
results [25].

The methods used for measurement of
marginal fit include: 1) direct view of tF
crown on a die, 2) crosectional view, 3)m-
pression replica technique, and 4) clinicx-
amination[19]. The last three methods ¢
suitable for measuring gaps after cemente
and after loading in the mouth. In this stu
uncemented, nonsectioned specimens
examined by direct view under the sterd-
croscope. To reposition them repeatedly
groove was inserted on dies. Grooves ae-
pressions helped all examinations to be c
in identical points. Because of symmetri
contour in the specimens, only four asure-
ment points per specimen were conside
The sample size of ten for each test group
for compensating minor variations in the fi-
cation process.

In the present study, the mean marginal ga
IPS e.max Press crowns was 41um. Stapp
al. studied marginal adaptation of differ:
types of alleeramic partial coverage resa-
tions after exposure to an artificial mouth. 1
result of the present study is in agreement
values reported for four cusps reduced gr
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Fig 4. Comparison of Marginal Gaps between Two Groups Atiog to Fabrication Stages

(50um) before cementation [14]. Conrad et atesults between the studies. Changing core and
reviewed current literature for in vivo and inveneering layer thickness in different groups
vitro marginal discrepancy evaluations. Théeid not influence the fitness either.

value reported for IPS Empress 2 was 44 pu this study, the marginal gap increased in
[1]. Balkaya et al. reported that the labial andvery stage of fabrication. Significant increase
palatal surfaces of the conventional and codp<0.05) was observed after firing veneering
milled In-Ceram crowns exhibited significantdayer. This result agrees with what Balkaya et
ly larger marginal discrepancies than the othat. found in their study. They indicated that
surfaces [19]. The results are consistent witlddition of porcelain to the copings caused a
the findings of Sulaiman et al. for Procera, IPSignificant change in the marginal fit of the
Empress and In-Ceram [20They explained crowns [19], but Sulaiman et al. found no sig-
the result by shrinkage of porcelain toward thieificant differences among the various stages
greatest mass. Their specimens were made @fcrown fabrication [20].

dies simulating prepared maxillary central inbow shrinkage of heat pressed cores may ex-
cisor, with a wider shoulder and as a result, @ain the difference. For heat pressed ceramics
greater mass of porcelain at the labial and ptrat use lost wax technique, 0.4% shrinkage of
latal surfaces compared to the mesial and disax pattern and 0.2% shrinkage of ceramic
tal [19, 20]. coping can be compensated by 0.3% setting
In the present study, there was no variation end 0.2% thermal expansion of investment
shoulder width and veneer thickness inside omeaterial [20]. Because of inherent properties,
group. This may explain the difference of large gaps are not expected in pressed copings
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[28]. In the present study, the mean margin2- Yeo IS, Yang JH, Lee JB. In vitro marginal
gap of copings was 14.2um. After veneer filfit of three all-ceramic crown systems. J Pros-
ing there was a significant increase in gathet Dent. 2003 Nov;90(5):459-64.

This is different from what Komine et al.3- Kokubo Y, Ohkubo C, Tsumita M, Miya-
found in their study [25]. shita A, Vult von Steyern P, Fukushima S.
Their comparison between Zg@opings and Clinical marginal and internal gaps of Procera
crowns demonstrated that ceramic firing diAllCeram crowns. J Oral Rehabil.2005
not significantly affect marginal adaptationJul;32(7):526-30.

They explained that the strength of Zr€dp- 4- Rosenstiel SF, Land MF, Fujimoto J. Con-
ings prevent them from being affected by potemporary fixed prosthodontics. Philadelphia
celain firing procedure. Lithium disilicate Elsevier; 2006. p. 915.

glass-ceramics are not as strong as,Zt@p- 5- Plekavich EJ, Joncas JM. The effect of im-
ings (400MPa compared with 900MPa). Inpression-die systems on crown margins. J
crease in marginal discrepancy after veneProsthet Dent. 1983 Jun;49(6):772-6.

firing is a probability. 6- Quintas AF, Oliveira F,Bottino MA. Vertic-
Glaze had no significant effect on gap, simileal marginal discrepancy of ceramic copings
to what Balkaya [19] et al. reportedhe with different ceramic materials, finish lines,
values for marginal gaps in both groups weiand luting agents: an in vitro evaluation. J
in a clinically accepted range proposed LProsthet Dent. 2004 Sep;92(3):250-7.
Christensen [29], McLean and Fraunhofe7- Wang CJ, Millstein PLNathanson D. Ef-

[30]. fects of cement, cement space, marginal de-
sign, seating aid materials, and seating force

CONCLUSION on crown cementation. J Prosthet Dent. 1992

IPS e.max Press crowns have an acceptaJun;67(6):786-90.

marginal fit. 8- Kay GW, Jablonski DA, Dogon IL. Factors

The comparison between the present study aaflecting the seating and fit of complete
previous studies indicate that variation in veerowns: A computer simulation study. J Pros-
neer thickness of one crown is more influentidhet Dent. 1986 Jan;55(1):13-8.

on marginal accuracy than uniform change 8- Hahn P, Attin T, Grofke M, Hellwig E. In-

veneer or core thickness. fluence of resin cement viscosity on microlea-
kage of ceramic inlays. Dent Mater. 2001
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