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Abstract

INTRODUCTION. In clinical dentistry, fixed prosthetic restorations, especially those composed completely of
zirconia — are frequently utilized to restore natural teeth. The design of the tooth preparation, particularly the
finish line type, and the restoration’s resistance to occlusal forces during mastication are critical factors in its
effectiveness.

AIM. This in vitro study aimed to assess the impact of two gingival finishing lines (45° chamfer and 90° shoul-
der) on the compressive strength resistance of complete contour zirconia CAD/CAM all-ceramic crowns.
MATERIALS AND METHODS. All sixteen lower primary molars were prepped to receive full contour CAD/CAM
ceramic crowns utilizing a sophisticated paralleling equipment. Based on the kind of finishing line that was
planned, the teeth were split into two groups. group A prepared with 90° shoulder finish line and group B
prepared with 45° chamfer finish line. Materials are tested for compressive strength using a universal testing
machine.

RESULTS. The data analysis manifested that, shoulder and chamfer margins of zirconia crowns showed
that the mean compressive strength resistance of chamfer margin is 5287.50N and the shoulder margin is
3200.00N. The statistically significant difference between the groups and compressive strength of chamfer
margin was more than shoulder margin.

CONCLUSIONS. The study’s findings suggested a connection between the finishing line’s design and the
entire CAD/CAM zirconia crowns’ compressive strength.

Keywords: finishing line, compressive strength, CAD/CAM system, zirconia full contour, shoulder finishing
line, chamfer finishing line
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OueHKa NPOYHOCTU Ha CXKaTuUe LIUPKOHUEBbIX KOPOHOK,
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Pesiome

BBEAOEHUME. B knunHuyeckoi ctomaTtonorum GbuKCMpoOBaHHbIE OpToneauyeckme pectaBpaumm, 0COOEHHO
MOJIHOCTbIO LMPKOHUNEBbIE KOHCTPYKLUUW, LLULMPOKO NMPUMEHAIOTCA ANd BOCCTAHOBNEHNA eCTEeCTBEHHbIX 3y6OB.
CyLecTBEHHOE 3Ha4YeHue Ons UX KJIMHUYECKON 3PDEKTUBHOCTU MMEIOT OCOBEHHOCTM NMpenapupoBaHms
3y6a, B HaCTHOCTU TUN ¢)VIHI/ILIJHOI7I JINHNWN, a TaKXe crnocobHOCTb pecTaBpaunn NPOTUBOCTOATb OKKJTKO3NOH-
HbIM Harpy3kam, BO3HWKaIOLLMM B MPOLECCE XeBaHUS.

LLEJTb. OueHUTb BANSIHME ABYX BApUAHTOB AECHEBOW QUHULLHON NuHUK (wamdep 45° n nnedesown yctyn 90°)
Ha NPOYHOCTb Ha CXaTne NOJHOAHATOMNYECKNX LLUPKOHUEBBLIX KOPOHOK, M3roTOBNEHHbIX MeTogom CAD/CAM.
MATEPUAJIbI U METOAbI. B nccnepoBaHue 6610 BKAOYEHO 16 HUXHUX MONSIPOB, KOTOPble Oblin npe-
napuvpoBaHbl Nog, NosHOoaHaTOMMYeCckmne KepamMmnyeckme KOPOHKW, MU3roToBsieHHble metogom CAD/CAM.
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MpenaprpoBaHme BbINOJHANOCH C UCMOIb30BAHMEM NAPaNIeNoOMeTPUIECKOro ycTpocTea anga obecneye-
HUSA cTaHpgapTM3auun. B 3aBucumocTu oT Tuna cpopmMmpoBaHHON GUHULLIHOM NUHUK 3yObl ObININ pa3aeneHbl
Ha ABe rpynnbl: rpynna A — npenap1MpoBaHune ¢ nneyveBoi GuHuwHon nuHuei 90°; rpynna B — npenapupo-
BaHMe ¢ GUHULWHOW NuHnen Tuna wamaoep 45°. icnbiTaHme 06pas3uoB Ha MNPOYHOCTbL Ha CXaTue NPOoBOANN
C NCNONb30BaHMEM YHMBEPCANIbHON NCMbITATENbHOM MALLVHBI.

PE3YJIbTATbI. AHann3 nony4YeHHbIX AaHHbIX NOKa3asl, YTO LMPKOHUEBbLIE KOPOHKM C (PUHULLIHON NTMHMEN Tuna
wamdep 1 NaeyYeBor yCTyn 4EMOHCTPUPYIOT PA3INYHYIO YCTOMYMBOCTD K CXUMAOLLMM Harpy3kam. CpegHee
3HaYeHMe NPOYHOCTM Ha cxXaTue AN KOPOHOK C amMdepHO GUHMLLHON NnHMen coctaBuno 5287,50 H, Tor-
[a Kak Ans KOPOHOK C nneyveBon puHuHonM nuHunen — 3200,00 H. Mexay rpynnamu BbiSiBEHbl CTATUCTU-
4ecKkn 3Ha4YUMble Pas3Nyns; NPOYHOCTb HA CXaTne KOPOHOK C LwaM@pepHO GUHULLIHOM NnHMeln 6bina Bbille
MO CPaBHEHMIO C KOPOHKaMM C NnevYeBon GUHNLLHOW TNHUEN.

BbIBOAbI. Mony4yeHHble pe3ynbraTbl CBMAOETENLCTBYIOT O HANMYUN CBSA3U MeXAy TUNOM GUHULLIHOW NNHUK
npenapupoBaHns U NPOYHOCTbLIO Ha CXaTne NOIHOAHATOMUNYECKNX LLMPKOHNEBLIX KOPOHOK, M3rOTOBAEHHbIX
¢ ucnonb3osaHmnem CAD/CAM-TexHonormu.

KnioueBble cnoBa: GUHULLHAS NNHUSA, MPOYHOCTb Ha cxaTtmne, CAD/CAM-cucTtema, nonHoaHaTtoMuyeckas
LMPKOHMEBAsS KOPOHKA, Nae4YeBon ycTyn, wamepep
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INTRODUCTION

All-ceramic systems can be used in place of metal
ceramic systems as cosmetic restorative materials for
crowns and fixed partial dentures (FPDs). Since1965,
numerous full ceramic systems have been developed
and enhanced to satisfy the needs of patients and den-
tists with high aesthetic qualities and to resemble nat-
ural teeth [1]. Zirconia is one of the ceramics that has
been utilized a lot lately, usually taking the place of other
ceramics [2]. When at room temperature Pure zirco-
nia is monoclinic structure, and changed to tetragonal
structure upon sintering at high temperature. During
cooling It transited from tetragonal to monoclinic phase.
In this way, the volume will expand, resulting in severe
compression pressure that make the material brittle [3].
Dental prostheses are currently made using CAD-CAM
(computer-aided design and computer-aided manufac-
ture) methods, which offer good outcomes and simpli-
city of use [4]. CAD/CAM technology has driven the de-
velopment of diverse ceramic materials for monolithic
dental restorations, and producing presintered blocks
that minimize milling errors and defects enables these
restorations to achieve both high strength and excellent
aesthetics. [5]. Both the all-ceramic materials and their
processing techniques, such as CAD/CAM technology,
have improved with the introduction of stronger mate-
rials [6]. Ceramic materials are highly sensitive to tensile
stresses, and their fracture resistance is significantly
influenced by surface flaws and internal voids [7]. All
ceramic restorations’ susceptibility to fracture is de-
termined by the material’s fracture resistance, finish
line design and appropriate thickness of the material.
In addition to the colour difference between the natural
tooth and the ceramic restoration, one of the most fre-
quent issues is the potential for all ceramic restorations
to fracture in reaction to occlusal and lateral force [8].

For all-ceramic crowns, the types of finish lines and
ceramic production techniques have been studied [1].
The purpose of this study was to analyze the effect of
two gingival finishing lines (90° shoulder finish line and
45° chamfer finish line) on the compressive Strength of
full anatomic zirconia crowns.

MATERIALS AND METHODS

Tooth preparation

In the dental model (Nissin Dental Products), the
lower six molar tooth was prepared as follow, 1.5 mm
oclussal reduction, 1 mm axial reduction with different
finishing line.To replicate the shape of the perfect pre-
pared plastic tooth to accept all ceramic crowns. A full
arch mandibular impression tray was used to make im-
pression of the prepared tooth model using light bodied
consistency (DENTSPLY). Two cast with a different fi-
nishing line namely a 90° shoulder and 45° chamfer
were prepared as shown in Fig. 1. Section the prepara-
tion lower six as a die by saw to get master die.

A B

Fig. 1. Master die with a different finishing line:
A —90° shoulder and B — 45° chamfer

Puc. 1. MacTep-wtamn ¢ pas3nnyHon GUHULLIHONM
nnHuen: A — ¢ nnevom 90° n B — packoi 45°
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A

Fig. 2. Samples with 45° shoulder finish line (A)
and 90° chamfer finishing line (B)

Puc. 2. O6pasubl C IMHNEN YNCTOBOI 00PabOTKN
nneya nog yrnom 45° (A) n dackm nog yrnom 90° (B)

Sample grouping

Sixteen samples were fabricated by CAD/CAM ma-
chine. Depending on their finishing line samples were
split randomly for two groups, each group contains
8 samples. Specimens with 45° shoulder finish line and
90° chamfer finishing line, as shown in Fig. 2.

Tooth scanning

Three-dimension dental light scanner scanned pre-
pared tooth. The digital model of the die was transmit-
ted to the computer added machine software to begin
the die’s, milling process after a three-dimensional pic-
ture was captured that clearly showed the plastic die’s
finishing line and all of its surfaces. Dental stone type IV
was used to make the metal die’s base.

Following the completion of the scanning procedure,
the final three-dimensional (3D) virtual model was dis-
played on the computer screen. The margin line, crown
border, and undercut were then identified, and the final
design of the samples was built [9].

Milling process

The type, size of block and positioning of virtual
crown after determination, (Aconia Block) all the infor-
mation were sent to the milling machine to start milling
process. The grinded zirconia samples were sintered
in rise temperature furnace depending on the recom-

Compressive strength test

Compressive strength refers to a materials or
structure’s capacity to withstand loads that act to de-
crease its dimensions. It can be quantitatively evalua-
ted by recording the applied load and the resulting
deformation using a suitable testing apparatus and
analysing the resulting force-deformation curve [11].
Samples were examined using universal testing ma-
chine (UTM) to test compressive strength of zirconia
crown [12].

Statistical analysis

SPSS Statistics was used for the statistical analysis.
For compressive strength, descriptive statistics such
as means and standard deviations were computed.
To assess the differences between each group, a post
hoc multiple comparison test (Student Newman Keuls)
was used.

RESULTS

Table 1 show the compressive strength of zirconia
crown with chamfer finish line, the highest compressive
strength was 6000 N while the minimum was 5000 N,
the mean of this group was 5287.50 N.

Table 2 show the compressive strength of zirconia
crown with shoulder finish line, the highest compressive
strength was 3500 N while the minimum was 2900 N,
the mean of this group was 3200.00 N.

Table 3 shows the standard error (S.E), mean and
standard deviation (S.D) for all Samples.

Table 1. Descriptive result of compressive strength
of chamfer finish line

Ta6nuua 1. Pe3ynstathbl onpeneneHns npo4yHoCcTn
Ha cXaTtme no NIMHUK cpesa

Total samples Maximum Minimum Mean

8 6000 5000 5287.50

Table 2. Descriptive result of compressive strength
of shoulder finish line

TaGnuua 2. OnucatenbHblii Ppe3ynsTaT UCMbITAHUS
Ha NPOYHOCTb NPY CXaTUM HA TINHUK DUHULLIA

mendations that provided_ by manufacturers. The h_eat Total samples | Maximum | Minimum Mean
was elevated for 1450°C in two hour then kept at final
heat (1450°C to two hour) samples were quietly cooled 8 3500 2900 3200.00
to under than 100°C to one hour [10].
Table 3. Descriptive and compare of compressive strength between chamfer and shoulder finish line
Ta6nuuya 3. OnucaHne 1 cpaBHEeHMe NMPOYHOCTU Ha cxaTme Npu Hanuyum packu n bypTmnka

Total Samples Mean S.E S.D Minimum Maximum T-test p-value
Chamfer finish line (8N) 5287.50 114.076 322.656 5000 6000

15.554 0.001

Shoulder finish line (8N) 3200.00 70.711 200.000 2900 3500
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Fig. 3. The mean of statistics for all samples
45° and 90°

Puc. 3. CpegHee 3Ha4YeHNE CTAaTUCTUHECKUX
rnokasaTtenei obpasuos ans yrnoe 45° n 90°

DISCUSSION

In restorative dental practice, Fixed prosthetic res-
torations, particularly full-contour zirconia crowns, are
frequently used [13]. The cervical margin design is One
of the most crucial factors to consider as it can impact
the marginal fit of the crown leading to recurrent ca-
ries and periodontal complications [14]. The ability of
the restoration to withstand occlusal pressures during
mastication and the design of tooth preparation, espe-
cially the finish line layout, are crucial components of its
clinical efficacy [15]. Factors such as a rough, irregular,
or stepped finish line, as well as a non-anatomical oc-
clusal surface, may contribute to an increased marginal
gap and therefore must be carefully considered during
tooth preparation for CAD/CAM crowns [16]. Monolithic
zirconia’s resistance to fracture is improved by narro-
wing the finish line [17]. Regarding the material utilized,
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