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ABSTRAKTI

Zirkoniumi dentar pérdoret gjerésisht né restaurimet pro-
tetike pér shkak té vetive té favorshme mekanike dhe
estetike. Avancimet né teknologjiné CAD/CAM dhe pro-
tokollet e sinterimit kané pérmirésuar ndjeshém perfor-
mancén klinike té kétij materiali. Qéllimi i kétij studimi
in vitro ishte té pércaktojé dhe té krahasojé fortésiné e
zirkoniumit konvencional dhe monolitik pas sinterimit.
Blloget e zirkoniumit konvencional [Sirona Cercon HT (grupi
SK) dhe Orodent Zirconia Bleach (grupi OK)] dhe ato mono-
litike [Sirona Cercon ML (grupi SM) dhe Orodent Zirconia
Venus (grupi OM)] u pérpunuan me teknologjiné CAD/CAM
pér prodhimin e 60 mostrave té kurorave molare. Mostrat u
ndané né katér grupe (n=15): SK, SM, OK dhe OM si dhe u
sinteruan né temperaturé 1500°C pér 8 oré. Fortésia u vleré-
sua me Vickers Hardness Tester (VHN), ndérsa analizat statis-
tikore u kryen me testin ANOVA (P<0.05). Rezultatet trequan
se fortésia VHN pér grupet SK dhe OK ishte 1582.9+115.7
HV dhe 1513.2+129.3 HV, ndérsa pér grupet SM dhe OM
ishte 1510.1£125.4 HV dhe 1638.4+128.7 HV, me dallime
statistikisht té réndésishme ndérmijet grupeve. Fortésia mé
e larté u regjistrua né grupin OM. Né pérfundim, té dy llojet
e zirkoniumit trequan fortési té larté dhe pérshtatshméri pér
punimet protetike fikse. Megjithaté, zirkoniumi monolitik i
prodhuesit Orodent paragiti vlerat mé té larta té fortésisé.
Nga aspekti klinik, kéto rezultate sugjerojné se zirkoniumi
monolitik mund té ofrojé rezistencé mé té larté ndaj ngark-
esave funksionale dhe konsumimit afatgjaté, duke e béré até
njé alternativé premtuese pér punimet protetike né zonat me
ngarkesé té shtuar okluzale dhe kérkesa té larta funksionale.

Fjalét kyce: CAD/CAM, fortésia, sinterimi, zirkoniumi
konvencional, zirkoniumi monolitik.
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ABSTRACT

Dental zirconia is widely used in prosthetic restorations due to
its favorable mechanical and aesthetic properties. Advances in
CAD/CAM technology and sintering protocols have significant-
ly improved the clinical performance of this material. The aim
of this in vitro study was to determine and compare the hard-
ness of conventional and monolithic zirconia after sintering.
Conventional zirconia blocks [Sirona Cercon HT (SK group) and
Orodent Zirconia Bleach (OK group)] and monolithic zirconia
blocks [Sirona Cercon ML (SM group) and Orodent Zirconia Ve-
nus (OM group)] were processed using CAD/CAM technology
to fabricate 60 molar crown specimens. The specimens were
divided into four groups (n=15): SK, SM, OK, and OM, and were
sintered at 1500°C for 8 hours. Hardness was evaluated using a
Vickers Hardness Tester (VHN), while statistical analyses were
performed using the ANOVA test (P<0.05). The results showed
that the Vickers hardness values for the SK and OK groups were
1582.9+115.7 HV and 1513.2+£129.3 HV, respectively, whereas
the SM and OM groups demonstrated values of 1510.1+125.4
HV and 1638.4+128.7 HV, indicating statistically significant
differences among the groups. The highest hardness value was
recorded in the OM group. In conclusion, both types of zirco-
nia demonstrated high hardness and suitability for fixed pros-
thetic restorations. However, monolithic zirconia produced by
Orodent exhibited the highest hardness values. From a clinical
perspective, these findings suggest that monolithic zirconia
may provide greater resistance to functional loading and long-
term wear, making it a promising alternative for prosthetic res-
torations in areas exposed to increased occlusal stress and high
functional demands.

Keywords: CAD/CAM, conventional zirconia, hardness,
monolithic zirconia, sintering..
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Zirkoniumi dentar éshté béré njé material i réndésishém
né punimet protetike falé vetive té tij mekanike, fizike dhe
estetike. Avancimet né teknologjité e pérpunimit, bio-
kompatibiliteti i larté dhe protokollet moderne té sinter-
imit kané pérmirésuar ndjeshém performancén klinike
té tij. Pér kété arsye, hulumtimet bashkékohore jané té
orientuara gjithnjé e mé shumé drejt restaurimeve pro-
tetike pa metal, me qéllim arritjen e rezultateve optimale
funksionale dhe estetike [1-3]. Sot, né praktikén dentare,
zirkoniumi pérdoret né restaurimet e dhémbéve né formé
té inlay, onlay apo overlay, pérdoret pér kurorat apo urat
dentare, né rindértimet e kurorés sé dhémbit dhe né
implantet dhe abutmentet nga zirkoniumi [4]. Kurorat
térésisht geramike ndahen né dy kategori kryesore:
monolitike dhe konvencionale (dyshtresore). Kurorat
monolitike pérbéhen nga njé shtresé e vetme geramike,
e cila siguron rezistencé té larté mekanike dhe stabilitet
strukturor. Ndérsa, kurorat dyshtresore pérbéhen nga
njé bazé mbéshtetése me fortési té larté dhe njé shtresé
sipérfagésore geramike mé estetike, e cila mundéson njé
pamje mé natyrale té punimit [5, 6]. Nga viti 2008 deri né
2023, zirkoniumi dentar ka evoluar nga njé material me
pérbérje té thjeshté (3 mol% Y-TZP) né njé gamé té larm-
ishme materialesh té avancuara. Ky zhvillim pérfshin
ndryshime né pérmbajtjen e ytriumit dhe aluminit si dhe
né madhésiné dhe tipin e grimcave, duke rezultuar né
produkte me veti té ndryshme mekanike dhe optike [7, 8].
Zirkoniumi tetragonal polikristalin i stabilizuar me ytri-
um (Y-TZP) pérfagéson njé nga format mé té avancuara
dhe mé té pérdorura té zirkoniumit dentar né praktikén
bashkékohore. Ky material dallon pér vetité e tij té larta
mekanike dhe rezistencén e shtuar ndaj faktoréve té€ mje-
disit oral, duke e béré até mé té qéndrueshém krahasuar
me geramikat tradicionale [9]. Né planifikimin e trajti-
mit protetik, pérzgjedhja e materialit bazohet né faktoré
kliniké dhe funksionalé. Megjithaté, cdo restaurim duhet
té plotésojé kérkesat mekanike, biologjike dhe estetike pér
té siguruar rezultat optimal klinik [10]. Pérveg faktoréve
kliniké dhe funksionalg, teknologjia CAD/CAM éshté in-
tegruar gjerésisht né praktikén dentare, duke mundésuar
dizajnimin dhe prodhimin e restaurimeve protetike nga
zirkoniumi dhe disilikati i litiumit. Kjo teknologji ka pérsh-
pejtuar procesin e punés dhe ka reduktuar kohén e pritjes
pér pacientét [11]. Zirkoniumi konvencional (3Y-TZP)
pérdoret gjerésisht né restaurimet protetike dyshtresore,
por shtresa e porcelanit mbetet e ndjeshme ndaj copéti-
mit dhe delaminimit nén forcat okluzale [12]. Kurorat
nga zirkoniumi monolitik prodhohen me teknologjiné
CAD/CAM dhe i nénshtrohen sinterimit, polirimit dhe

Dental zirconia has become an important material in
prosthetic restorations due to its mechanical, physi-
cal, and aesthetic properties. Advances in process-
ing technologies, high biocompatibility, and modern
sintering protocols have significantly improved its
clinical performance. For this reason, contemporary
research is increasingly focused on metal-free pros-
thetic restorations, with the aim of achieving opti-
mal functional and aesthetic outcomes [1-3]. Today,
in dental practice, zirconia is widely used in tooth
restorations in the form of inlays, onlays, and over-
lays, as well as for crowns, dental bridges, tooth re-
constructions, implants, and zirconia abutments [4].
All-ceramic crowns are divided into two main cat-
egories: monolithic and conventional (bilayered).
Monolithic crowns consist of a single ceramic layer,
which provides high mechanical strength and struc-
tural stability. In contrast, bilayered crowns consist of
a high-strength supporting core and a more aesthetic
ceramic veneering layer, which enables a more nat-
ural appearance of the restoration [5, 6]. From 2008
to 2023, dental zirconia evolved from a material with a
simple composition (3 mol% Y-TZP) into a diverse range
of advanced materials. This development includes
changes in yttrium and aluminum content, as well as in
particle size and type, resulting in products with differ-
ent mechanical and optical properties [7,8]. Yttria-stabi-
lized tetragonal zirconia polycrystal (Y-TZP) represents
one of the most advanced and widely used forms of den-
tal zirconia in contemporary practice. This material is
distinguished by its superior mechanical properties and
enhanced resistance to factors present in the oral envi-
ronment, making it more durable compared with tradi-
tional ceramics [9]. In prosthetic treatment planning,
material selection is based on clinical and functional
factors. However, every restoration must fulfill mechan-
ical, biological, and aesthetic requirements to ensure an
optimal clinical outcome [10]. In addition to clinical and
functional considerations, CAD/CAM technology has
been widely integrated into dental practice, enabling
the design and fabrication of prosthetic restorations
from zirconia and lithium disilicate. This technology has
accelerated the workflow and reduced waiting times for
patients [11]. Conventional zirconia (3Y-TZP) is wide-
ly used in bilayered prosthetic restorations; however,
the porcelain veneering layer remains susceptible to
chipping and delamination under the influence of
occlusal forces [12]. Monolithic zirconia crowns are
fabricated using CAD/CAM technology and undergo
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sipas nevojés glazurimit pér té arritur rezultat estetik
natyral [13, 14]. Materialet monolitike geramike jané zhvil-
luar pér té reduktuar dobésité e restaurimeve konvenciona-
le. Né kombinim me teknologjiné CAD/CAM, ato ofrojné
géndrueshméri t€ larté dhe pérshtatshméri pér restaurimet
né regjionin posterior 15, 16]. Vetité mekanike té€ materi-
aleve gqeramike vlerésohen pérmes njé séré parametrash
specifiké, té cilét mundésojné analizimin e sjelljes sé tyre
nén kushte té ndryshme ngarkese. Ndér treguesit mé té
réndésishém pérfshihen fortésia Vickers, rezistenca ndaj
thyerjes (fracture toughness), moduli Weibull dhe forca
né pérkulje (flexural strength) [17]. Qéllimi i kétij studimi
ishte té pércaktojé dhe krahasojé parametrat e fortésisé té
zirkoniumit konvencional dhe monolitik pas sinterimit
me protokoll té€ zakonshém.

Né kété studim u pérfshiné 4 blloge zirkoniumi (98x18x14
mm), té pércaktuara né dy kategori: zirkonium konvencio-
nal (n=30) dhe monolitik (n=30). Dy blloget konvencio-
nale pérfshinin Sirona Cercon HT dhe Orodent Zirconia
Bleach, ndérsa dy blloget monolitike Sirona Cercon ML
dhe Orodent Zirconia Venus. Té gjitha blloget u identi-
fikuan sipas numrit rendor dhe simbolit pérkatés. Njé
model pune u pérgatit nga njé dhémb molar i dekortikuar
duke pérdorur material silikoni (Elite HD+, Zhermack,
Itali). Modeli u skanua me sistemin CAD/CAM (inEos X5,
Dentsply Sirona) dhe kurorat u dizajnuan né softuerin in-
Lab CAD (SW 22) me trashési minimale okluzale 1.5 mm.
Nga secili bllok u prodhuan (inLab CAM) 15 kurora me
frezim (inLab MC X5), duke rezultuar né gjithsej 60 kurora
(Figura 1). Kurorat u sinteruan né furré (Zirkonofen 600/V3
Zirkonzahn) né 1500°C pér 8 oré me protokoll t€ kontrolluar
ngrohjeje dhe ftohjeje. Kurorat konvencionale u veshén me
njé shtresé t€ hollé porcelani (GC Initial Enamel). Mostrat
u ndané né katér grupe (n=15): Sirona Konvencional - SK,
Sirona Monolitik - SM, Orodent Konvencional - OK dhe
Orodent Monoltik - OM. Fortésia u mat me testuesin Vickers
(HV-1000DT) duke aplikuar ngarkesé prej njé (1) kilogram
(kg) pér dhjeté (10) sekonda (s) (Figura 2). Dy diagonalet e
gjurmés u matén dhe u pérdorén pér llogaritjen e fortésisé
(HV) (Figura 3). Pér ¢cdo mostér u kryen matje t€ dyfishta
pér saktési. Pérpunimi statistikor i t€ dhénave u realizua
me paketén SPSS 22.0 (IBM Corp., Armonk, NY, USA).
Krahasimet ndérmjet grupeve té té dy prodhuesve u kryen
me t-test ose Mann-Whitney test, ndérsa ndérmjet katér
grupeve u kryen me One-way ANOVA ose testin Kruskal-
Wallis, né varési té shpérndarjes sé té€ dhénave. Dallimet u
konsideruan statistikisht té réndésishme pér vlera P<0.05.

sintering, polishing, and, when necessary, glazing to
achieve a natural aesthetic result [13, 14]. Monolithic
ceramic materials were developed to reduce the weak-
nesses associated with conventional restorations. In
combination with CAD/CAM technology, they offer
high durability and suitability for restorations in the
posterior region [15, 16]. The mechanical properties
of ceramic materials are evaluated through a range
of specific parameters, with the most important in-
dicators being Vickers hardness, fracture toughness,
Weibull modulus, and flexural strength [17]. The aim
of this study is to determine and compare the hard-
ness parameters of conventional and monolithic zir-
conia after sintering using a conventional protocol.

This study included four zirconia blocks (98 x 18 x 14 mm),
classified into two categories: conventional zirconia (n = 30)
and monolithiczirconia (n=30). The two conventional blocks
included Sirona Cercon HT and Orodent Zirconia Bleach,
while the two monolithic blocks included Sirona Cercon
ML and Orodent Zirconia Venus. All blocks were identified
according to ordinal numbers and corresponding symbol.
A working model was prepared from a decoronated molar
tooth using silicone material (Elite HD+, Zhermack, Italy).
The model was scanned using a CAD/CAM system (inEos
X5, Dentsply Sirona), and the crowns were designed in the
inLab CAD software (SW 22) with a minimum occlusal thick-
ness of 1.5 mm. From each block, 15 crowns were fabricated
(inLab CAM) by milling (inLab MC X5), resulting in a total of
60 crowns (Figure 1). The crowns were sintered in a furnace
(Zirkonofen 600/V3 Zirkonzahn) at 1500°C for 8 hours using
a controlled heating and cooling protocol. The conventional
crowns were veneered with a thin layer of porcelain (GC Ini-
tial Enamel). The specimens were divided into four groups
(n = 15): Sirona Conventional - SK, Sirona Monolithic - SM,
Orodent Conventional - OK, and Orodent Monolithic - OM.
Hardness was measured using a Vickers hardness tester (HV-
1000DT) by applying a load of one (1) kilogram (kg) for ten
(10) seconds (s) (Figure 2). The two diagonals of the indenta-
tion were measured and used for the calculation of hardness
(HV) (Figure 3). Duplicate measurements were performed
for each specimen to ensure accuracy. Statistical data analy-
sis was performed using SPSS 22.0 (IBM Corp., Armonk, NY,
USA). Comparisons between the groups of the two manufac-
turers were conducted using either the t-test or Mann-Whit-
ney test, while comparisons among the four groups were
performed using One-way ANOVA or the Kruskal-Wallis
test, depending on the data. Differences were considered
statistically significant at P < 0.05.
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Figura 1 Prodhimiikurorave nga maqina frezuese Sirona inLab
mcx5. Figure 1 Crown fabrication using the Sirona inLab mc x5
milling machine.

Figura 2 Aplikimiitestuesit Vickers mbi mostrén.
Figure 2 Application of the Vickers Hardness Tester on the Specimen.

Figura 3 Pamja mikroskopike e mostrés.
Figure 3 Microscopic view of the specimen.

Ky studim pérfshiu 60 mostra nga dy prodhues té ndry-
shém. Mostrat nga prodhuesi Sirona u ndané né grupet SK
dhe SM, ndérsa mostrat nga prodhuesi Orodent né grupet
OK dhe OM. Rezultatet treguan se vlerat mesatare té forté-
sisé VHN pér grupet SK dhe OKishin 1582.9+115.7HV pér-
katésisht 1513.2+129.3HV, ndérsa pér grupet SM dhe OM
ishin 1510.1£125.4HV pérkatésisht 1638.4+128.7HV, me
dallime statistikisht té réndésishme (Tabela 1). Pér kra-
hasimin e katér grupeve u aplikua testi One-way ANOVA.
Vlera (P<0.0001) tregon dallime té réndésishme statis-
tikore ndérmjet grupeve té té dy prodhuesve (Sirona dhe
Orodent). Rezultatet treguan se kishte dallime té réndé-
sishme statistikore ndérmjet grupeve SK dhe SM té prod-
huesit Sirona (P=0.017). Gjithashtu ndérmjet grupeve
OK dhe OM té prodhuesit Orodent u shfagén dallime té

The results showed that the mean Vickers hardness (VHN)
values for the SK and OK groups were 1582.9 + 115.7 HV and
1513.2 + 129.3 HV, respectively, whereas the corresponding
values for the SM and OM groups were 1510.1 + 125.4 HV
and 1638.4 + 128.7 HV, respectively, with statistically signifi-
cant differences observed among the groups (Table 1). Table
1. Hardness of Specimens in the Sirona Conventional (SK),
Sirona Monolithic (SM), Orodent Conventional (OK), and
Orodent Monolithic (OM) Groups For the comparison of
the four groups, the One-way ANOVA test was applied. The
P-value (P < 0.0001) indicated statistically significant differ-
ences among the groups of both manufacturers (Sirona and
Orodent). The results demonstrated statistically significant
differences between the SK and SM groups of the Sirona
manufacturer (P = 0.017). Likewise, statistically significant
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rendésishme statistikore, ku grupi OM kishte fortési mé té
larté krahasuar me grupin OK (P<0.0001). Nga rezultatet e
fituara, me Kruskal-Wallis test kemi fituar dallim me sin-
jifikancé té réndésishme statistikore (P<0.0001) ndérmjet
fortésisé sé mostrave té té gjitha grupeve sé bashku (SK,
SM, OK, OM) (Figura 4).

RSK

differences were observed between the OK and OM groups
of the Orodent manufacturer, with the OM group exhibiting
higher hardness values compared with the OK group (P <
0.0001). Based on the obtained results, the Kruskal-Wallis
test revealed a statistically significant difference (P < 0.0001)
in the hardness values among the specimens of all groups
combined (SK, SM, OK, and OM) (Figure 4).

»Tabela 1 Fortésia e mostrave té grupeve Sirona Konvencional (SK), Sirona Monolitik (SM), Orodent Konvencional (OK) dhe Orodent Monolitik (OM)
> Table 1 Hardness of specimens in the Sirona Conventional (SK), Sirona Monolithic (SM), Orodent Conventional (OK), and Orodent Monolithic (OM) Groups.

Sirona

Hardness Vickers (HV) EonvantionallisK)

N 15

Mean 1582,9
DS 115,7
Min 1347
Max 1792

KW test, P-value

2000

Sirona Orodent Orodent
Monolitik (SM) Conventional (OK) Monolithic (OM)
15 15 15
1510,1 1513,2 1638,4
125,4 129,3 128,7
1251 1250 1273
1753 1763 1819

KW 25,46 ; P<0,0001

1750

1500 A

1250 1

750 4

Fortésia HV {(Mean + SD)
=
o
=1
o
)

Grupi 5K

Grupi SM

Grupi OK Grupi OM

Figura 4 Krahasimi i fortésisé sé mostrave té grupeve SK, SM, OK
dhe OM. Figure 4 Comparison of the hardness of specimens in the

SK, SM, OK, and OM Groups.

Diskutimi

Né kété studim in-vitro u krahasuan parametrat e forté-
sisé sé zirkoniumit konvencional dhe monolitik pas
sinterimit né 1500°C. Rezultatet treguan se zirkoniumi
monolitik OM paragqiti fortésiné mé té larté, ndérsa gru-
pi SM vlerat mé té uléta té fortésisé. Materialet e zirko-
niumit zakonisht sinterohen né intervalin 1350-1600°C,
pasi temperaturat mé té larta mund té rrisin porozitetin,

Discussion

In this in vitro study, the hardness parameters of conven-
tional and monolithic zirconia after sintering at 1500°C
were compared. The results showed that the OM monolith-
ic zirconia exhibited the highest hardness, whereas the SM
group presented the lowest hardness values. Zirconia ma-
terials are generally sintered within the temperature range
of 1350-1600°C, since higher temperatures may increase
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ndérsa ato nén 1400°C mund té ndikojné negativisht né
vetité mekanike dhe optike té€ materialit [18-21]. Bazuar
né kéto té dhéna, né kété studim, sinterimi u realizua
né temperaturé 1500°C pér té arritur vetité optimale,
mekanike dhe strukturore té zirkoniumit. Paralelisht,
integrimi i teknologjisé CAD/CAM ka standardizuar
dhe automatizuar prodhimin e kurorave té zirkonium-
it, duke pérmirésuar saktésiné dhe cilésiné e punimeve
protetike [11, 22]. Né kété studim nuk jané aplikuar va-
riacione né temperaturén apo kohézgjatjen e sinterimit.
Megjithaté, gjetjet e raportuara nga Inokoshi me bp., té
cilét analizuan sinterimin e zirkoniumit né temperatura
1450°C, 1550°C dhe 1650°C, tregojné se vlerat optimale té
fortésisé Vickers arrihen né 1450°C me kohézgjatje prej
1 ore [23]. Rezultatet e tyre sugjerojné se fortésia rritet
deri né kété temperaturé, ndérsa né temperatura me té
larta vérehet njé rénie e saj. Bruhnke me bp., kané anal-
izuar tre materiale zirkoniumi monolitik shuméshtresor
(multilayer), duke vlerésuar dhe krahasuar vetité e tyre té
fortésisé [24]. Né studimin e Bruhnke me bp., mostrat iu
nénshtruan sinterimit konvencional dhe u evidentua se
ndryshimet mikrostrukturore ndikojné drejtpérdrejt né
vetité mekanike té materialit. Gjetje té ngjashme u iden-
tifikuan edhe né studimin toné, ku u regjistruan dallime
statistikisht té réndésishme né fortési ndérmjet llojeve té
ndryshme té zirkoniumit monolitik. Kéto rezultate nuk
pérputhen me ato té raportuara nga Candido me bp.
[14]. Né studimin e Candido me bp., nuk u evidentuan
dallime statistikisht té réndésishme né fortési ndérmjet
zirkoniumit konvencional dhe atij monolitik. Megjithaté,
vlerat e raportuara té fortésisé (1516 HV) ishin té aférta
me rezultatet tona prej 1510 HV dhe 1513 HV [14]. Kéto
rezultate sugjerojné se vetité mekanike mund té jené té
krahasueshme brenda kategorive té caktuara té zirkoni-
umit. Megjithaté, gjetjet tona dhe ato té Bruhnke me bp.
tregojné se ndryshimet né pérbérjen e materialit ndiko-
jné drejtpérdrejt né mikrostrukturé dhe rrjedhimisht né
vetité mekanike. Prandaj, pérzgjedhja e materialit duhet
té bazohet né kérkesat specifike klinike, pasi performan-
ca dhe géndrueshméria afatgjaté e restaurimeve me
zirkonium varen nga vlerésimi i kujdesshém i vetive té
tij mekanike dhe strukturore. Ky studim paraqget disa ku-
fizime, pérfshiré mungesén e analizés mikrostrukturore
me SEM, vlerésimin e kufizuar vetém né parametrin e
fortésisé dhe pérfshirjen e vetém dy prodhuesve té zirko-
niumit. Pér kété arsye, nevojiten studime té métejshme
pér validimin dhe pérgjithésimin e kétyre gjetjeve.

RSK

porosity, while temperatures below 1400°C may negatively
affect the mechanical and optical properties of the material
[18-21]. Based on these data, sintering in the present study
was performed at 1500°C to achieve the optimal mechanical
and structural properties of zirconia. At the same time, the
integration of CAD/CAM technology has standardized and
automated the production of zirconia crowns, improving
the accuracy and quality of prosthetic restorations [11, 22].
In the present study, no variations in sintering tem-
perature or duration were applied. However, the find-
ings reported by Inokoshi et al., who analyzed zirco-
nia sintering at temperatures of 1450°C, 1550°C, and
1650°C, demonstrated that optimal Vickers hardness
values are achieved at 1450°C with a sintering dura-
tion of 1 hour [23]. Their results suggest that hardness
increases up to this temperature, whereas a decrease
is observed at higher temperatures. Bruhnke et al., in
their analysis of three multilayer monolithic zirconia
materials, concluded that microstructural chang-
es directly influence the mechanical properties of
the material [24]. Similar findings were identified in
our study, where statistically significant differences
in hardness were recorded among different types of
monolithic zirconia. However, the results of our study
do not correspond with those reported by Candido
et al., who did not identify statistically significant
differences in hardness between conventional and
monolithic zirconia [14]. These findings suggest that
the mechanical properties may be comparable within
certain zirconia categories. Nevertheless, our findings
and those of Bruhnke et al. indicate that differences in
material composition directly affect the microstruc-
ture and, consequently, the mechanical properties
[24]. Therefore, material selection should be based
on specific clinical requirements, as the performance
and long-term durability of zirconia restorations de-
pend on a careful evaluation of their mechanical and
structural properties. This study presents several
limitations, including the absence of microstructural
analysis using SEM, the evaluation being limited only
to the hardness parameter, and the inclusion of only
two zirconia manufacturers. For this reason, further
studies are required to validate and generalize these
findings.
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Pérfundimi

Rezultatet e kétij studimi konfirmojné se si zirkoniumi kon-
vencional ashtu edhe ai monolitik jané té pérshtatshém pér
punimet protetike. Megjithaté, zirkoniumi monolitik i prod-
huesit Orodent shfaqi vlera mé té larta té fortésisé krahasuar
me materialet e tjera té analizuara. Avancimet né materialet
dentare kané pérmirésuar ndjeshém vetité mekanike dhe
estetike té zirkoniumit monolitik, duke e béré até njé alter-
nativé konkurruese. Megjithaté, pérdorimi i tij klinik mbetet
ende subjekt diskutimi, duke kérkuar vlerésim té meéte-
jshém té performancés afatgjaté. Nga aspekti klinik, kéto
gjetje sugjerojné se materialet me fortési mé té larté mund
té pérmirésojné rezistencén ndaj ngarkesés okluzale dhe
konsumimit mekanik, duke favorizuar stabilitetin dhe per-
formancén afatgjaté té punimeve protetike.
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