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ABSTRAKT

Kystudimshqgyrtonndikimineforcave parafunksionale
né jetégjatésiné e kurorave geramike, me theks té
vecanté né reagimin e materialeve té ndryshme
geramike ndaj llojeve dhe intensiteteve té ndryshme
té aktivitetit parafunksional. U krye njé rishikim
gjithépérfshirés dhe analizé kritike e hulumtimeve
vendase dhe ndérkombétare, duke krahasuar normat
e mbijetesés sé raportuara, rezistencén ndaj thyerjes
dhe performancén klinike té kurorave geramike né
kushte ngarkese parafunksionale. Duke sintetizuar té
dhénat e disponoheshe, ky studim synon té pércaktojé
nése disa materiale geramike demonstrojné
géndrueshméri superiore dhe né ¢faré mase zakonet
specifike parafunksionale rrisin rrezikun e déshtimit
té restaurimit.

Pér mé tepér, u krye njé analizé tre-dimensioneve e
elementeve té fundme pér té vlerésuar shpérndarjen e
stresit dhe modelet e deformimit né kurorat geramike
té nénshtruara ndaj ngarkesés statike dhe forcave té
kombinuara té ngarkesés. Kjo analizé identifikon
vendndodhjet e sakta té démtimeve té mundshme,
degradimin e sipérfages dhe déshtimin strukturor,
té plotésuara nga gjetjet statistikore nga studimet
pérkatése dhe gasjet metodologjike. [6]

Rezultatet tregojné se dizajni i kurorés, gjeometria
e brendshme dhe trashésia e materialit ndikojné
ndjeshém né performancén mekanike, ndérsa
zévendésimi i materialit (qeramik kundrejt zirkonit)
tregon pérmirésim té kufizuar nén ngarkesé statike.
Bazuar né provat e kombinuara nga literatura dhe
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THE INFLUENCE OF
PARAFUNCTIONAL FORCES ON THE
LONGEVITY OF CERAMIC CROWNS

G. ManeV', K. Zlatanovska', S. Jovanovski?

'Faculty of Medical Sciences, Goce Delcev University, Stip, North Macedonia
2Faculty of Dental Medicine, Ss. Cyril and Methodius University, Skopje,
North Macedonia

grigor.513s@student.ugd.edu.mk

ABSTRACT

This study examines the influence of parafunctional
forces on the longevity of ceramic crowns, with
particular emphasis on the response of different
ceramic materials to varying types and intensities
of parafunctional activity. A comprehensive review
and critical analysis of domestic and international
research were conducted, comparing reported
survival rates, fracture resistance, and clinical
performance of ceramic crowns under parafunctional
loading conditions. By synthesizing the available
data, this study aims to determine whether certain
ceramic materials demonstrate superior durability,
and to what extent specific parafunctional habits
increase the risk of restoration failure.

Additionally, a three-dimensional finite element
analysis was performed to evaluate stress distribution
and deformation patterns in ceramic crowns subjected
to static loading and combined loading forces.
This analysis identifies exact locations of possible
damages, surface degradation, and structural failure,
supplemented by statistical findings from relevant
studies and methodological approaches. [6]

Results indicate that crown design, internal
geometry, and material thickness significantly affect
mechanical performance, while material substitution
(ceramic vs. zirconia) shows limited improvement
under static loading.

Based on the combined evidence from the literature
and finite element simulations, the study proposes
key factors that influence the long-term prognosis

APOLONIA 60-61 - pg. 157-178 December 2025
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simulimet me elementé té fundme, studimi propozon
faktoré kyc qé ndikojné né prognozén afatgjaté
té kurorave geramike té ekspozuara ndaj forcave
parafunksionale. Diskutohen implikimet klinike dhe
rekomandimet pér optimizmin e dizajnit té kurorave
tek pacientét me zakone parafunksionale.

Fjalé kyce: forca parafunksionale; kurora geramike;
jetégjatési; lodhje e materialit; degradim i sipérfages;
adaptim margjinal; rezistenca ndaj thyerjes.

PARATHENIE

Parafunksioni i referohet aktiviteteve anormale
ose jofunksionale té kryera nga strukturat orale dhe
pértypése. Kéto sjellje (shtréngimi, kércitja, thithja e
gishtit té madh ose té gishtit, shtyrja e gjuhés, thithja
e objekteve dhe kafshimi i buzéve ose i thonjve) nuk
kontribuojné né funksionet thelbésore fiziologjike sic
jané pértypja ose té folurit. Pavarésisht natyrés sé tyre
jofunksionale, ato gjenerojné forca té tepérta dhe té
pakontrolluara gé¢ mund té ndikojné negativisht né
denticionin natyror, si dhe né restaurimet protetike
fikse dhe té lévizshme. Ndér kéto sjellje, bruksizmi
éshté vecanérisht i réndésishém dhe karakterizohet
nga kércitja ose shtréngimi i zakonshém i dhémbéve.
Etiologjia e tij éshté shuméfaktoriale, duke pérfshiré
predispozicionin gjenetik, mekanizmat gendroré dhe
patofiziologjiké, ndikimet psikosociale dhe faktorét
periferiké kontribuues.

Forcat parafunksionale mund té imponojné stres té
konsiderueshém mekanik né dhémbé, implante dhe
pérbérés protetiké, duke rezultuar né fund té fundit né
lodhjen e materialit, copétimin ose carjen e geramikés
sé rimesove, démtimin e abatmenteve ose vidave dhe,
né raste té rénda, déshtimin e ploté té restaurimit.
Megenése zakonet parafunksionale, vecanérisht
bruksizmi, hasen shpesh né praktikén klinike, ato
pérbéjné njé sfidé té madhe pér suksesin restaurues
afatgjaté. [18]

Kurorat geramike pérdoren gjerésisht pér restaurimin
e dhémbéve té démtuar nga ana strukturore pér shkak
té estetikés sé tyre té shkélgyer, biokompatibilitetit
dhe ngjashmérisé me smaltin natyror. Pérparimet né
materialet geramike gjaté disa dekadave té fundit,
duke pérfshiré zhvillimin e porcelanit, geramikés
me bazé alumine dhe zirkonit me rezistencé té

APOLONIA 60-61- fq. 157-178, Dhjetor 2025

-158-

G. ManeV', K. Zlatanovska', S. Jovanovski?
THE INFLUENCE OF PARAFUNCTIONAL FORCES ON THE LONGEVITY OF CERAMIC CROWNS

of ceramic crowns exposed to parafunctional
forces. Clinical implications and recommendations
for optimizing crown design in patients with
parafunctional habits are discussed.

Keywords: parafunctional forces; ceramic crowns;
longevity; material fatigue; surface degradation;
marginal adaptation; fracture resistance.

INTRODUCTION

Parafunction refers to abnormal or non-functional
activities performed of the oral and masticatory
structures. These behaviors (clenching, grinding,
thumb or finger sucking, tongue thrusting, object
sucking, and lips or nail biting) do not contribute to
essential physiological functions such as mastication
or speech. Despite their non-functional nature, they
generate excessive and uncontrolled forces that can
negatively affect natural dentition as well as fixed
and removable prosthetic restorations. Among these
behaviors, bruxism is particularly significant and is
characterized by habitual grinding or clenching of the
teeth. Its etiology is multifactorial, involving genetic
predisposition, central and pathophysiological
mechanisms, psychosocial influences, and peripheral
contributing factors.

Parafunctional forces can impose substantial
mechanical stress on teeth, implants, and prosthetic
components, ultimately resulting in material fatigue,
chipping or cracking of veneering ceramics, damage
to abutments or screws, and, in severe cases, complete
restoration failure. Because parafunctional habits,
especially bruxism, are frequently encountered in
clinical practice, they pose a major challenge to
long-term restorative success. [18]

Ceramic crowns are widely used for the restoration of
structurally compromised teeth due to their excellent
esthetics, biocompatibility, and resemblance to
natural enamel. Advances in ceramic materials over
the past several decades, including the development
of porcelain, alumina-based ceramics, and high-
strength zirconia, have significantly expanded
their clinical applicability. Modern fabrication
technologies, such as pressing, casting, and computer-
aided design/computer-aided manufacturing (CAD/
CAM) milling, have further improved the precision,
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larté, kané zgjeruar ndjeshém zbatueshmériné e tyre
klinike. Teknologjité moderne té fabrikimit, té tilla si
presimi, derdhja dhe frezimi i projektimit/prodhimit
té ndihmuar nga kompjuteri (CAD/CAM), kané
pérmirésuar mé tej saktésing, stabilitetin mekanik dhe
performancén e pérgjithshme té kurorave geramike
monolitike dhe metal-geramike.

Duke pasur parasysh brishtésiné e natyrshme té
geramikés dhe ndjeshmériné e saj ndaj thyerjes
nén ngarkesé té tepért té rastit, éshté thelbésore
té  kuptohet se si aktivitetet parafunksionale
bashkéveprojné me materialet geramike dhe ndikojné
né jetégjatésiné e restaurimit. Njé kuptim mé i thellé
i kétyre ndérveprimeve éshté kritik pér optimizmin e
strategjive restauruese, pérmirésimin e pérzgjedhjes
sé materialeve dhe sigurimin e rezultateve té
parashikueshme afatgjata pér pacientét qé shfagin
sjellje parafunksionale.

2. Rishikimi i Literaturés dhe Metodologjia

Sjelljet parafunksionale, vecanérisht bruksizmi,
hasen shpesh né praktikén e pérditshme dentare
dhe pérfagésojné njé sfidé té réndésishme klinike
pér praktikuesit. Hulumtime té gjera i jané
kushtuar kuptimit té pérkufizimit, epidemiologjisé,
patofiziologjisé dhe trajtimit té kétyre sjelljeve.
Kéto sjellje parafunksionale kané njé ndikim té
konsiderueshém negativ né dhémbé dhe proteza
dentare.

Ky rishikim pérgendrohet posacérisht né ndikimin
e sjelljeve parafunksionale né restaurimet dentare,
me theks né kurorat dhe urat geramike. Studimet e
méparshme qé vlerésojné efektet e bruksizmit dhe
sjelljeve té lidhura kané demonstruar shogérime me
konsumimin e smaltit, thyerjen e dhémbit, humbjen e
strukturés sé dhémbit dhe pérkeqésimin e pérshpejtuar
té materialeve protetike. Kéto sjellje mund té ndikojné
negativisht né performancén dhe jetégjatésiné si té
protezave fikse ashtu edhe té atyre té lévizshme, té
démtojné dhémbét e mbetur dhe té kontribuojné né
démtimin e indeve qé mbajné proteza. [13]

Zakonet parafunksionale shpesh burojné nga shkage
shuméfaktoriale, duke pérfshiré ankthin, stresin
psikologjik, depresionin, pirjen e duhanit, marrjen e
larté té kafeinés, ¢crregullimet e gjumit dhe ¢rregullimin
e rrugéve gendrore té neurotransmetuesve. Megjithése
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mechanical stability, and overall performance of
both monolithic and veneered ceramic crowns.

Given the inherent brittleness of ceramics and
their susceptibility to fracture under excessive
occlusal loading, it is essential to understand how
parafunctional activities interact with ceramic
materials and influence restoration longevity. A
deeper understanding of these interactions is critical
for optimizing restorative strategies, improving
material selection, and ensuring predictable long-
term outcomes for patients exhibiting parafunctional
behaviors.

2. Literature Review and Methodology

Parafunctional behaviors, particularly bruxism,
are frequently encountered in daily dental practice
and represent a significant clinical challenge for
practitioners. Extensive research has been devoted
to understanding the definition, epidemiology,
pathophysiology, and treatment of these behaviors.
These parafunctional behaviors have a considerable
negative impact on teeth and dental prosthesis.

This review focuses specifically on the impact of
parafunctional behaviors on dental restorations, with
an emphasis on ceramic crowns and bridges.

Previous studies evaluating the effects of
bruxism and related behaviors have demonstrated
associations with enamel wear, tooth fracture, loss
of tooth structure, and accelerated deterioration of
prosthetic materials. These behaviors can adversely
affect the performance and longevity of both fixed
and removable prostheses, compromise residual
dentition, and contribute to damage of denture-
bearing tissues. [13]

Parafunctional habits often originate from
multifactorial causes, including anxiety,
psychological stress, depression, smoking, high
caffeine intake, sleep disturbances, and dysregulation
of central neurotransmitter pathways. Although
more prevalent in children, these behaviors may
persist into adulthood, where they pose a greater
risk to dental and prosthetic integrity. The excessive
occlusal forces generated during bruxism and other
parafunctional activities accelerate material fatigue
and reduce the life expectancy of dental restorations.

APOLONIA 60-61 - pg. 157-178 December 2025



G. ManeV', K. Zlatanovska', S. Jovanovski?
NDIKIMI | FORCAVE PARAFUNKSIONALE NE JETEGJATESINE E KURORAVE QERAMIKE

mé té pérhapura tek fémijét, kéto sjellje mund té
vazhdojné né moshé madhore, ku ato paragesin njé
rrezik mé té madh pér integritetin dentar dhe protetik.
Forcat e tepérta okluzale té gjeneruara gjaté bruksizmit
dhe aktiviteteve té tjera parafunksionale pérshpejtojné
lodhjen e materialit dhe zvogélojné jetégjatésiné e
restaurimeve dentare.

Sé bashku, provat ekzistuese nénvizojné nevojén
gé mjekét té njohin sjelljet parafunksionale herét
dhe té marrin né konsideraté implikimet e tyre gjaté
planifikimit té trajtimit, pérzgjedhjes sé materialit dhe
projektimit té protezave, vecanérisht kur pérdoren
restaurime me bazé geramike. [1]

Midis zakoneve té ndryshme parafunksionale,
bruksizmi ka marré vémendjen mé té madhe né
kérkimin dentar gjaté disa dekadave té fundit pér
shkak té lidhjes sé tij té forté me démtimin strukturor
té dhémbéve dhe komponentéve mbéshtetés té
protezave. Bruksizmi karakterizohet nga kércitja ose
shtréngimi i pavullnetshém i dhémbéve dhe mund té
ndodhé gjaté gjumit ose zgjimit. Forcat e tepérta té
gjeneruara gjaté kétyre aktiviteteve mund té rezultojné
né konsumim, thyerje ose déshtim té konsiderueshém
té restaurimeve dentare. [15]

Njé tjetér kategori e zakonshme e sjelljes
parafunksionale éshté thithja jo-ushqyese, e cila
pérfshin thithjen e objekteve jo-ushgimore si gishtat
ose biberonat. Kjo sjellje vérehet mé shpesh tek fémijét
dhe zakonisht zvogélohet me moshén; megjithaté,
vazhdimésia né adoleshencé ose né moshé madhore
mund té ¢ojé né ndryshime té konsiderueshme né
strukturat pértypése dhe orofaciale. Klinikisht, thithja
jo-ushgyese mund té identifikohet nga modelet e
konsumimit té dhémbéve qgé lidhen me presionin dhe
mund té kontribuojé né keqokluzione té tilla si kafshimi
i hapur anterior ose kafshimi kryqézor posterior.
Pér kété arsye, ndérhyrja e hershme - idealisht rreth
moshés tre vjec¢ - rekomandohet pérgjithésisht pér té
ndihmuar né eliminimin e kétyre zakoneve.

Aktivitete té tjera parafunksionale pérfshijné
kafshimin e thonjve dhe kafshimin e zakonshém té
buzéve ose fageve. Kéto sjellje, megjithése ndonjéheré
té nénvlerésuara, mund té shkaktojné mikrotrauma
té pérséritura né indet e buta dhe denticionin, duke
kontribuar né konsumimin e smaltit, démtimin e
mukozés dhe stabilitetin e démtuar té protezés. [1]
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Collectively, existing evidence underscores the
need for clinicians to recognize parafunctional
behaviors early and consider their implications
during treatment planning, material selection, and
prosthesis design, especially when utilizing ceramic-
based restorations. [1]

Among the various parafunctional habits, bruxism has
received the greatest attention in dental research over
the past several decades due to its strong association
with structural damage to the teeth and supporting
prosthetic components. Bruxism is characterized
by involuntary grinding or clenching of the teeth
and can occur during sleep or wakefulness. The
excessive forces generated during these activities
can result in significant wear, fracture, or failure of
dental restorations. [15]

Another common category of parafunctional
behavior is non-nutritive sucking, which involves
sucking on non-food objects such as thumbs,
fingers, or pacifiers. This behavior is most frequently
observed in children and typically diminishes with
age; however, persistence into adolescence or
adulthood can lead to considerable alterations in the
masticatory and orofacial structures. Clinically, non-
nutritive sucking can be identified by pressure-related
wear patterns on the teeth and may contribute to
malocclusions such as anterior open bite or posterior
crossbite. For this reason, early intervention—ideally
by around age three—is generally recommended to
help eliminate these habits.

Additional parafunctional activities include nail
biting and habitual biting of the lips or cheeks. These
behaviors, though sometimes underestimated, can
impose repetitive microtrauma on the soft tissues
and dentition, contributing to enamel wear, mucosal
injury, and compromised prosthetic stability. [1]

Despite extensive investigation, the precise
pathophysiological mechanisms underlying
parafunctional behaviors remain incompletely

understood. Multiple theories have been proposed
to explain their development and persistence,
reflecting the complex interplay of psychological,
neurological, and genetic factors that contribute to
these behaviors.

One of the most widely recognized explanations
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Pavarésisht hetimeve té gjera, mekanizmat e sakté
patofiziologjiké qé géndrojné né themel té sjelljeve
parafunksionale mbeten té pagarta. Jané propozuar
teori té shumta pér té shpjeguar zhvillimin dhe
vazhdimésiné e tyre, duke reflektuar ndérveprimin
kompleks té faktoréve psikologjiké, neurologjiké dhe
gjenetiké gé kontribuojné né kéto sjellje.

Njé nga shpjegimet mé té njohura éshté teoria
psikologjike, e cila sugjeron qé aktivitetet
parafunksionale pérfagésojné njé regres ose
vazhdimési té njé faze té hershme orale té zhvillimit.
NEé kété piképamje, goja dhe muskulatura e shogéruar
shérbejné si dalje pér pérballimin e stresit, frustrimit,
ankthit ose tensionit emocional. Kjo pérputhet me
vézhgimet klinike gé lidhin sjelljet parafunksionale
me stresin e shtuar psikologjik dhe shqgetésimet
emocionale.

Hulumtimi neurofiziologjik ka implikuar disa
neurotransmetues gendroré - vecanérisht dopaminén,
serotoninén dhe noradrenalinén - né modulimin
e bruksizmit dhe sjelljeve té lidhura me té.
Crregullimi brenda kétyre shtigjeve mund té rrisé
aktivitetin e muskujve, té kontribuojé né lévizjet
anormale té nofullés dhe té ndikojé né fillimin e
episodeve parafunksionale. Eshté vérejtur gjithashtu
predispozicion gjenetik, me studime gé sugjerojné
modele trashégimore né ndjeshmériné ndaj
bruksizmit. [17]

Provat mé té fundit tregojné se mekanizmat e sistemit
nervor gendror luajné njé rol parésor né zhvillimin
e zakoneve parafunksionale, ndérsa faktorét
periferiké, si¢ jané ndérhyrjet okluzale, duket se
kontribuojné minimalisht ose aspak. Ky ndryshim
né té kuptuar nénvizon réndésiné e njohjes sé sjelljes
parafunksionale si njé gjendje shuméfaktoriale, e
ndérmjetésuar nga gendra, dhe jo si njé pérgjigje
thjesht mekanike ndaj stimujve dentaré ose okluzalé.
[11]

Sjelljet parafunksionale, vecanérisht bruksizmi, jané
shogéruar prej kohésh me efekte t¢ démshme né
strukturat dentare dhe restaurimet protetike. Kéto
aktivitete gjenerojné forca okluzale té tepérta dhe
jo-fiziologjike qé mund té cojné né konsumimin e
dhémbéve, erozionin e smaltit, ekspozimin e dentinés
dhe, né raste té rénda, thyerje ose humbje té dhémbit.
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is the psychological theory, which suggests that
parafunctional activities represent a regression to, or
persistence of, an early oral stage of development.
In this view, the mouth and associated musculature
serve as outlets for coping with stress, frustration,
anxiety, or emotional tension. This aligns with
clinical observations linking parafunctional
behaviors to heightened psychological stress and
emotional disturbances.

Neurophysiological research has implicated several
central neurotransmitters—particularly dopamine,
serotonin, and noradrenaline—in the modulation
of bruxism and related behaviors. Dysregulation
within these pathways may heighten muscle
activity, contribute to abnormal jaw movements, and
influence the initiation of parafunctional episodes.
Genetic predisposition has also been noted, with
studies suggesting heritable patterns in susceptibility
to bruxism. [17]

More recent evidence indicates that central
nervous system mechanisms play a primary role
in the development of parafunctional habits, while
peripheral factors such as occlusal interferences
appear to contribute minimally or not at all. This
shift in understanding underscores the importance
of recognizing parafunctional behavior as a
multifactorial, centrally mediated condition rather
than a purely mechanical response to dental or
occlusal stimuli. [11].

Parafunctional behaviors, particularly bruxism, have
long been associated with detrimental effects on
dental structures and prosthetic restorations. These
activities generate excessive and non-physiological
occlusal forces that can lead to tooth wear, enamel
erosion, dentin exposure, and, in severe cases, tooth
fracture or loss. Historically, bruxism was viewed as
a major etiological factor in the progression of tooth
wear and the deterioration of the stomatognathic
system.

However, recent research has highlighted
inconsistencies in the literature regarding the extent
to which bruxism contributes to structural dental
damage. These discrepancies are often attributable to
differing diagnostic criteria. Studies relying on self-
reported bruxism consistently identify significant
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Historikisht, bruksizmi éshté paré si njé faktor kryesor
etiologjik né pérparimin e konsumimit t& dhémbéve
dhe pérkegésimin e sistemit stomatognatik.

Megjithaté, hulumtimet e fundit kané nxjerré né pah
mospérputhjet né literaturé né lidhje me shkallén né
té cilén bruksizmi kontribuon né démtimin strukturor
té dhémbéve. Kéto mospérputhje shpesh i atribuohen
kritereve té ndryshme diagnostikuese. Studimet
gé mbéshteten né bruksizmin e veté-raportuar
identifikojné vazhdimisht lidhje té réndésishme midis
bruksizmit dhe konsumimit té dhémbéve, ndérsa
studimet gé pérdorin polisomnografiné (standardi i
arté pér diagnostikimin e bruksizmit té gjumit) tregojné
korrelacione mé té dobéta ose jo té réndésishme.

Pavarésisht kétyre sfidave diagnostikuese, sjelljet
parafunksionale mbeten klinikisht té réndésishme pér
shkak té potencialit té tyre pér té pérkegésuar gjendjet
ekzistuese dentare dhe pér té minuar rezultatet e
trajtimit restaurues. Ngarkesa e tepért parafunksionale
mund té ndikojé negativisht si né dhémbézimin
natyral ashtu edhe né pérbérésit protetiké, duke
kontribuar né lodhjen e materialit, mikrocarjen,
shképutjen e lidhjes dhe déshtimin e kurorave, urave,
implanteve dhe protezave té lévizshme. Né raste
té avancuara ose té patrajtuara, forcat e tepérta té
gjeneruara gjaté bruksizmit mund té ndikojné edhe
né nyjet temporomandibulare, duke cuar né dhimbje,
mosfunksionim ose ndryshime degjenerative. [12]

Né pérgjithési, ndérsa sjelljet parafunksionale mund
té mos jené faktori i vetém shkaktar né konsumimin
e dhémbéve ose crregullimet temporomandibulare,
ato padyshim luajné njé rol kontribues dhe duhet té
merren né konsideraté gjaté diagnozés, planifikimit
té trajtimit dhe mirémbajtjes afatgjaté té restaurimeve
dentare. [1]

Né shumicén e rasteve, bruksizmi mund té trajtohet né
ményré efektive pérmes njé kombinimi té lehtésimit
simptomatik, ndérhyrjeve té sjelljes dhe terapive
shtesé. Strategjité e trajtimit synojné té zvogélojné
hiperaktivitetin e muskujve, té lehtésojné shqetésimin
dhe té minimizojné rrezikun e démtimit té dhémbéve
dhe strukturave mbéshtetése.

Masat konservative shpesh rekomandohen si
qasje té linjés sé paré pér té lehtésuar shgetésimin
e lidhur me bruksizmin dhe tendosjen e nyjes
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associations between bruxism and tooth wear,
whereas studies that use polysomnography (the gold
standard for diagnosing sleep bruxism) show weaker
or nonsignificant correlations.

Despite these diagnostic challenges, parafunctional
behaviors remain clinically relevant due to their
potential to exacerbate existing dental conditions
and undermine restorative treatment outcomes.
Excessive parafunctional loading can negatively
impact both natural dentition and prosthetic
components, contributing to material fatigue,
microcracking, debonding, and failure of crowns,
bridges, implants, and removable prostheses.

In advanced or unmanaged cases, the excessive
forces generated during bruxism may also affect
the temporomandibular joints, leading to pain,
dysfunction, or degenerative changes. [12]

Overall, while parafunctional behaviors may
not be the sole causative factor in dental wear or
temporomandibular disorders, they clearly play a
contributory role and must be considered during
diagnosis, treatment planning, and long-term
maintenance of dental restorations. [1]

In most cases, bruxism can be effectively treated
through a combination of symptomatic relief,
behavioral interventions, and adjunctive therapies.
Treatment strategies aim to reduce muscle
hyperactivity, alleviate discomfort, and minimize the
risk of damage to the teeth and supporting structures.

Conservative measures are often recommended as
first-line approaches to ease discomfort associated
with bruxism and temporomandibular joint (TMJ)
strain. The application of warm compresses or heat
packs to the jaw muscles can promote relaxation,
increase local blood flow, and reduce muscular
tension.

Patients are advised to limit wide mouth opening,
avoid excessive gum chewing, and refrain from
activities that overstrain the jaw. A soft diet may also
be beneficial during periods of acute discomfort,
as it reduces the functional load on the masticatory
system.

Physical therapy can be an effective adjunctive
treatment for individuals experiencing muscle pain
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temporomandibulare (TMJ). Aplikimi i kompresave
té ngrohta ose pakove té nxehtésisé né muskujt e
nofullés mund té nxisé relaksimin, té rrisé rrjedhén
lokale té gjakut dhe té zvogélojé tensionin muskulor.
Pacientéve u késhillohet té kufizojné hapjen e gjeré
té gojés, té shmangin pértypjen e tepért té mishrave
té dhémbéve dhe té pérmbahen nga aktivitetet qé
e teprojné nofullén. Njé dieté e buté mund té jeté
gjithashtu e dobishme gjaté periudhave té shqetésimit
akut, pasi zvogélon ngarkesén funksionale né sistemin
mastikues.

Fizioterapia mund té jeté njé trajtim efektiv shtesé
pér individét qé pérjetojné dhimbje muskulore
ose lévizshmeéri té kufizuar té nofullés. Ndérhyrjet
terapeutike mund té pérfshijné ushtrime shtrirjeje,
terapi  manuale, ultratinguyj dhe riedukim
neuromuskular pér té pérmirésuar funksionin e
kyceve, pér té zvogéluar ngushtésiné e muskujve dhe
pér té rritur koordinimin e muskujve pértypés. [11]
Megenése faktorét psikologjiké si stresi dhe ankthi
jané té lidhur fort me bruksizmin, psikoterapia -
vecanérisht terapia njohése e sjelljes (CBT) - mund té
luajénjérol jetésor né uljen e frekuencés dhe ashpérsisé
sé aktivitetit parafunksional. Teknikat e relaksimit,
trajnimi i vetédijes dhe strategjité e reduktimit té
stresit i ndihmojné pacientét té zhvillojné mekanizma
mé té shéndetshém pérballimi, duke zvogéluar késhtu
shtréngimin ose férkimin e pavullnetshém.

Njé gasje multimodale gé trajton si komponentét
fiziké ashtu edhe ata psikologjiké éshté zakonisht mé
efektive pér menaxhimin e bruksizmit. Bashképunimi
midis profesionistéve té dhémbéve, fizioterapistéve
dhe ofruesve té shéndetit mendor mund té jeté i
dobishém né raste mé komplekse ose té vazhdueshme.
[2, 10, 16]

Njé kérkim né literaturé u krye duke pérdorur
PubMed, Scopus dhe Google Scholar. Fjalét
kyce pérfshinin: "forca parafunksionale"”, "kurora
geramike", "bruksizém", "rezistencé ndaj thyerjes"
dhe "jetégjatési". Kriteret e pérfshirjes ishin:
o Studime qé analizojné efektin e forcave
parafunksionale né kurorat geramike.
« Studime klinike ose laboratorike jané botuar né
15 vitet e fundit.
 Studime qé ofrojné té dhéna mbi rezistencén ndaj
thyerjes, shkallét e mbijetesés ose rekomandimet
pér trashésiné e kurorés.
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or limited jaw mobility. Therapeutic interventions
may include stretching exercises, manual therapy,
ultrasound, and neuromuscular re-education to
improve joint function, reduce muscle tightness, and
enhance coordination of the masticatory muscles.
[11]

Because psychological factors such as stress
and anxiety are strongly linked to bruxism,
psychotherapy—particularly cognitive behavioral
therapy (CBT)—can play a vital role in reducing the
frequency and severity of parafunctional activity.

Relaxation techniques, mindfulness training, and
stress-reduction strategies help patients develop
healthier coping mechanisms, thereby reducing
involuntary clenching or grinding.

A multimodal approach that addresses both physical
and psychological components is typically the most
effective for managing bruxism. Collaboration
between dental professionals, physical therapists,
and mental health providers may be beneficial in
more complex or persistent cases. [2, 10, 16]

A literature search was conducted using PubMed,
Scopus, and Google Scholar. Keywords included:
“parafunctional  forces,”  “ceramic  crowns,”
“bruxism,” “fracture resistance,” and “longevity.”
Inclusion criteria were:

+ Studies analyzing the effect of parafunctional
forces on ceramic crowns.

e Clinical or laboratory studies have been
published in the last 15 years.
e Studies providing data on  fracture

resistance, survival rates, or crown thickness
recommendations.

* Exclusion criteria included studies on non-
ceramic restorations or unrelated prostheses. A
total of 20 studies were reviewed.

MATERIALS AND METHODS

This study integrates findings from previously
published research with original static and dynamic
analyses performed using the finite element method
(FEM).

Comparative data from previously published FEM
studies and clinical research were also incorporated

APOLONIA 60-61 - pg. 157-178 December 2025



G. ManeV', K. Zlatanovska', S. Jovanovski?
NDIKIMI | FORCAVE PARAFUNKSIONALE NE JETEGJATESINE E KURORAVE QERAMIKE

 Kiriteret e pérjashtimit pérfshinin studime mbi
restaurimet jo-geramike ose protezat e palidhura.
U shqgyrtuan gjithsej 20 studime.

MATERIALET DHE METODAT

Ky studim integron gjetjet nga hulumtimet e
publikuara mé paré me analiza origjinale statike dhe
dinamike té kryera duke pérdorur metodén e elementit
té fundme (FEM). Té dhénat krahasuese nga studimet
e FEM té publikuara mé paré dhe hulumtimet klinike u
pérfshiné gjithashtu pér té kontekstualizuar rezultatet
e simulimit dhe pér té vértetuar trendet e vézhguara.
Analizat synonin té identifikonin se cilat dizajne
kurorash, zgjedhje materialesh dhe modifikime
strukturore rrisin mé efektivisht stabilitetin mekanik
dhe performancén afatgjaté. [14]

Shumé autoré kané kontribuar ndjeshém né kété fushé
né kuptimin e materialeve optimale dhe dizajneve
gjeometrike pér restaurimin e kurorave dhe dhémbéve
geramiké. Puna e tyre formon themelin pér kété hetim.
Publikimet pérkatése u rishikuan né ményré kritike
dhe rezultatet e tyre u sintetizuan pér té mbéshtetur
zhvillimin e pérfundimeve té bazuara né prova né
lidhje me performancén e kurorave geramike né
kushte ngarkese parafunksionale.

Bazuar né komponentin kryesor metodologjik
té kétij studimi, disa nga publikimet u rishikuan
dhe u pérdorén si referencé pér analizén toné dhe
pérfshijné analizé statike tre-dimensionale té kryer
duke pérdorur softuerin SolidWorks CAD. Njé seri
simulimesh me elementé té fundme u krye pér té
vlerésuar sjelljen biomekanike té kurorave geramike
té prodhuara nga materiale té ndryshme dhe me
gjeometri té ndryshme té brendshme. Kéto simulime
u hartuan pér té analizuar shpérndarjen e stresit dhe
deformimin né skenaré té shuméfishté ngarkimi, duke
pérfshiré forcat vertikale qé pérfagésojné pértypjen
normale dhe forcat e kombinuara vertikale-laterale
gé pérfagésojné aktivitete parafunksionale si¢ éshté
bruksizmi.

Materialet dentare

Materialet geramike dentare qé pérdoren zakonisht
pér kurora pérfshijné geramikén me bazé zirkoné
dhe geramikén disilikat litiumi. Zirkonia (Y-TZP)
éshté njé geramiké me rezistencé té larté e njohur
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to contextualize the simulation outcomes and
validate observed trends. The analyses aimed to
identify which crown designs, material choices, and
structural modifications most effectively enhance
mechanical stability and long-term performance.
[14]

Numerous authors have contributed significantly on
this field to the understanding of optimal materials
and geometric designs for ceramic crowns and teeth
restoration. Their work forms the foundation for this
investigation.

Relevant publications were critically reviewed,
and their results were synthesized to support
the development of evidence-based conclusions
regarding ceramic crown performance under
parafunctional loading conditions.

Based to the core methodological component of
this study several of the publications were reviewed
and used as reference for our analysis and involves
three-dimensional static analysis conducted using
SolidWorks CAD software.

A series of finite element simulations was carried
out to evaluate the biomechanical behavior of
ceramic crowns fabricated from different materials
and featuring various internal geometries. These
simulations were designed to analyze stress
distribution and deformation under multiple loading
scenarios, including vertical forces representing
normal mastication and combined vertical-lateral
forces representing parafunctional activities such as
bruxism.

Dental materials

Dental ceramic materials commonly used for
crowns include zirconia-based ceramics and lithium
disilicate ceramics. Zirconia (Y-TZP) is a high-
strength ceramic known for its excellent fracture
toughness, biocompatibility, and favorable optical
properties. At room temperature, zirconia exists
primarily in a metastable tetragonal phase, which
can transform into the monoclinic phase under
mechanical stress, a process accompanied by a 4%
volume expansion that impedes crack propagation
and enhances fracture resistance.
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pér rezistencén e saj té shkélgyer ndaj thyerjes,
biokompatibilitetin dhe vetité optike té favorshme.
Né temperaturén e dhomés, zirkonia ekziston
kryesisht né njé fazé tetragonale metastabile, e cila
mund té transformohet né fazén monoklinike nén
stres mekanik, njé proces i shogéruar nga njé zgjerim
véllimor prej 4% qé pengon pérhapjen e carjeve
dhe rrit rezistencén ndaj thyerjes. Faza tetragonale
gjithashtu mund té transformohet né monoklinike né
kushte lagéshtie pa stres mekanik, njé proces i njohur
si degradim né temperaturé té ulét (LTD) ose plakje,
i cili mund té ¢ojé né mikrogarje dhe ulje graduale
té forcés. Zirkonia gjithashtu shfaq stabilitet afatgjaté
dhe rezistencé ndaj konsumimit, duke e béré até té
pérshtatshme pér zona me ngarkesé té larté si¢ jané
dhémbét e pasmé. Qeramika disilikat litiumi, nga ana
tjetér, éshté geramiké gelgi me transparencé té larté
dhe karakteristika estetike té favorshme. Ato ofrojné
rezistencé té mjaftueshme pér kurora té vetme si né
rajonet anteriore ashtu edhe né ato té pasme, por né
pérgjithési kané rezistencé mé té ulét ndaj thyerjes sesa
zirkonia. Té dy materialet jané té brishta dhe té i prirur
ndaj stresit né térheqje; megjithaté, performanca e tyre
nén forcat normale pértypése éshté e mjaftueshme,
ndérsa forcat e tepérta, té tilla si ato gé ndodhin né
bruksizém, mund té rrisin rrezikun e thyerjes.

Kurorat monolitike geramike, té prodhuara térésisht
nga njé lloj i vetém geramike, shmangin ndérlikimet
gé lidhen me restaurimet e rimesouara, si¢ éshté carja
e shtresés sé rimesoimit, dhe mund té frezohen duke
pérdorur teknologjiné CAD/CAM pér té pércaktojné
konturet anatomike té sakta. Vetité e tyre mekanike,
duke pérfshiré forcén pérkulése, rezistencén ndaj
thyerjes dhe rezistencén ndaj konsumimit, jané faktoré
vendimtaré né pércaktimin e jetégjatésisé sé tyre
klinike dhe pérshtatshmérisé pér kushte té ndryshme té
ngarkesés okluzale. [3] Prodhimi i kurorave zakonisht
pérfshin pérdorimin e teknologjisé CAD/CAM, e cila
lejon projektimin dhe prodhimin dixhital té sakté té
kurorave dentare. Kjo metodé siguron saktési té larté
né krijimin e kurorave monolitike dhe té rimesouara,
duke ofruar pérshtatje mé té miré dhe duke minimizuar
gabimin njerézor krahasuar me teknikat tradicionale.
Kurorat me bazé zirkonia, té prodhuara duke pérdorur
CAD/CAM, jané vecanérisht té dobishme pér shkak
té forcés sé tyre té larté, rezistencés ndaj thyerjes
dhe géndrueshmérisé nén streset funksionale, té
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The tetragonal phase may also transform to
monoclinic in humid conditions without mechanical
stress, a process known as low-temperature
degradation (LTD) or aging, which can lead to
microcracking and gradual reduction in strength.
Zirconia also exhibits long-term stability and wear
resistance, making it suitable for high-load areas
such as posterior teeth. Lithium disilicate ceramics,
on the other hand, are glass-ceramics with high
translucency and favorable esthetic characteristics.
They provide adequate strength for single crowns
in both anterior and posterior regions but generally
have lower fracture toughness than zirconia.

Both materials are brittle and prone to tensile
stress; however, their performance under normal
masticatory forces is sufficient, whereas excessive
forces, such as those occurring in bruxism, may
increase the risk of fracture.

Monolithic ceramic crowns, fabricated entirely from
a single type of ceramic, avoid the complications
associated with veneered restorations, such as
chipping of the veneering layer, and can be milled
using CAD/CAM technology to precise anatomic
contours.

Their mechanical properties, including flexural
strength, fracture toughness, and resistance to wear,
are crucial factors in determining their clinical
longevity and suitability for different occlusal load
conditions. [3]

Crown fabrication typically involves the use of
CAD/CAM technology, which allows for precise
digital design and manufacturing of dental crowns.
This method ensures high accuracy in creating both
monolithic and veneered crowns, offering better fit
and minimizing human error compared to traditional
techniques.

Zirconia-based crowns, fabricated using CAD/
CAM, are particularly beneficial due to their high
strength, fracture toughness, and durability under
functional stresses, such as those from bruxism.

This digital fabrication process not only enhances
the accuracy and longevity of the crowns but also
reduces production time and costs, making it a
preferred choice in modern restorative dentistry. [4]
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tilla si ato nga bruksizmi. Ky proces prodhimi
dixhital jo vetém qé rrit saktésiné dhe jetégjatésiné e
kurorave, por gjithashtu zvogélon kohén dhe kostot e
prodhimit, duke e béré até njé zgjedhje té preferuar né
stomatologjiné moderne restauruese. [4]

REZULTATET DHE DISKUTIMI

Objektivi  kryesor né kuptimin e forcave
parafunksionale dhe sjelljes sé kurorave geramike
éshté shfrytézimi i késaj njohurie pér té optimizuar
dizajnin e kurorave pér jetégjatési dhe géndrueshméri
té shtuar. Duke integruar té dhénat ekzistuese
kérkimore dhe klinike, teknologjia CAD/CAM mund
té shfrytézohet pér té krijuar dizajné ideale té kurorave
dhe pér té kryer testime virtuale para aplikimit klinik.

Déshtimet né restaurimet térésisht geramike shpesh
i atribuohen faktoréve biomekaniké, duke pérfshiré
ngarkesén e tepért okluzale dhe reduktimin e
pamjaftueshém té dhémbéve, té cilat mund té ¢ojné
né carje ose thyerje. Integriteti margjinal dhe cilésia
e c¢imentimit gjithashtu ndikojné ndjeshém né
performanca afatgjaté. Cimentimi ngjités, vecanérisht
me cimento me bazé rréshire, pérmiréson mbajtjen
dhe zvogélon mikrorrjedhjen, duke kontribuar né
rezultate mé té mira klinike. Pavarésisht pérparimeve
né materialet geramike, si¢ éshté transparenca e
pérmirésuar e zirkonit, mbeten sfida, duke pérfshiré
konsumimin e dhémbéve té kundért dhe ndjeshmériné
ndaj degradimit né temperatura té uléta. Inovacioni i
vazhdueshém né formulimet geramike dhe sistemet
e lidhjes éshté thelbésor pér pérmirésimin e suksesit
klinik té restaurimeve térésisht geramike né aplikime
té ndryshme. [5] Suksesi klinik i restaurimeve
térésisht geramike varet nga faktoré té shumté,
duke pérfshiré pérzgjedhjen e materialit, pérgatitjen
e dhémbéve, teknikat e lidhjes dhe konsideratat
specifike té pacientit. Cdo faktor bashkévepron pér
té ndikuar né performancén afatgjaté té restaurimeve
dhe aftésiné e tyre pér té pérmbushur kérkesat
si funksionale ashtu edhe estetike. Pérzgjedhja e
materialit éshté vecanérisht kritike, pasi geramika
ndryshon né vetité fizike dhe optike. Qeramika me
bazé zirkonia preferohet pér zonat me stres té larté
pér shkak té rezistencés sé tyre superiore ndaj thyerjes
dhe konsumimit, ndérsa disilikati i litiumit éshté mé
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RESULTS AND DISCUSSION

The primary objective in  understanding
parafunctional forces and ceramic crown behavior
is to utilize this knowledge to optimize crown
design for enhanced longevity and durability. By
integrating existing research and clinical data, CAD/
CAM technology can be leveraged to create ideal
crown designs and to conduct virtual testing prior to
clinical application.

Failures in all-ceramic restorations are frequently
attributed to biomechanical factors, including
excessive occlusal loading and insufficient tooth
reduction, which can lead to chipping or fracture.
Marginal integrity and the quality of cementation
also significantly influence long-term performance.
Adhesive cementation, particularly with resin-
based cements, improves retention and reduces
microleakage, contributing to better clinical
outcomes.

Despite advances in ceramic materials, such
as enhanced zirconia translucency, challenges
remain, including wear of opposing dentition and
susceptibility to low-temperature degradation.
Continued innovation in ceramic formulations and
bonding systems is essential for improving the
clinical success of all-ceramic restorations across
diverse applications. [5]

The clinical success of all-ceramic restorations
depends on multiple factors, including material
selection, tooth preparation, bonding techniques, and
patient-specific considerations. Each factor interacts
to affect the long-term performance of restorations
and their ability to meet both functional and esthetic
demands.

Material selection is particularly critical, as ceramics
differ in physical and optical properties. Zirconia-
based ceramics are preferred for high-stress areas
due to their superior fracture toughness and wear
resistance, whereas lithium disilicate is better suited
for anterior restorations requiring translucency and
lifelike esthetics.

However, the relatively opaque nature of zirconia
can limit its use in highly esthetic zones unless
veneered with a translucent ceramic.
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i pérshtatshém pér restaurimet anteriore qé kérkojné
transparencé dhe estetiké té gjallé. Megjithatg,
natyra relativisht e errét e zirkonisé mund té kufizojé
pérdorimin e saj né zona me estetiké té larté, pérveg
nése mbulohet me njé geramiké té tejdukshme.

Stomatologjia dixhitale mbéshtetet né tre komponenté
themeloré: marrja e imazhit, aplikimi i softuerit dhe
prodhimi. Pérparimet né teknologjité e prodhimit,
materialet restauruese dhe teknikat klinike kané
zgjeruar opsionet e trajtimit dhe kané pérmirésuar
efikasitetin né té gjitha degét e stomatologjisé.
Teknologjité e printimit CAD/CAM dhe tre-
dimensionale (3D) jané béré gjithnjé e mé popullore,
vecanérisht né protetiké, dhe miratimi i tyre éshté
rritur sé bashku me zhvillimin e materialeve té reja
restauruese.

Né kété studim, u kryen dymbédhjeté simulime
té Analizés sé Elementeve té Fundme (FEA) pér
té vlerésuar ndryshimet né dizajnin e kurorés,
pérzgjedhjen e materialit dhe aplikimin e forcés.
Simulimet matén pérgjigjet e stresit von Mises dhe
deformimit té njé dizajni té vetém kurore, duke
lejuar vlerésimin e performancés strukturore né
kushte té ndryshme. Kéto analiza u kryen duke
pérdorur softuerin SolidWorks, me pérmirésime dhe
optimizime té métejshme té aplikuara né dizajnin e
kurorés bazuar né rezultate.
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Digital dentistry relies on three fundamental
components: image acquisition, software application,
and manufacturing. Advances in production
technologies, restorative materials, and clinical
techniques have expanded treatment options and
improved efficiency across all branches of dentistry.

CAD/CAM and three-dimensional (3D) printing
technologies have become increasingly popular,
particularly in prosthodontics, and their adoption
has grown alongside the development of novel
restorative materials.

In this study, twelve Finite Element Analysis (FEA)
simulations were conducted to evaluate differences
in crown design, material selection, and force
application.

The simulations measured von Mises stress and
displacement responses of a single crown design,
allowing assessment of structural performance under
varying conditions. These analyses were performed
using SolidWorks software, with further refinements
and optimizations applied to the crown design based
on the results.

Figura 1. Pamje e kurorés (majtas), rrjeté e kurorés (djathtas)
Figure 1. Render of the crown (left), mesh of the crown (right)

Pér té béré analizén duhet té zgjedhim vendet fikse té
kurorés, té cilat do té jené brazda e brendshme e cila
éshté e cimentuar né dhémbin bazé, dhe té zgjedhim
sipérfaget mbi té cilat aplikohet forca.
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In order to make the analysis we must choose the
fixed locations of the crown which will be the
internal groove which is cemented on the base tooth
and select the surfaces on which the force is applied.
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Figura 2. Pikat e fiksuara né kuroré (majtas), forca e aplikuar poshté (né mes) dhe forca e aplikuar poshté né anén porzitive (djathtas)

Figure 2. Fixed spots on the crown (left), applied force down (middle) and applied force down plus side (right)

Forca aplikohet poshté me intensitet 800N, dhe u
bé njé lloj tjetér simulimi ku forca aplikohet poshté
dhe 400N né ané, gjé qé pérfagéson shtréngimin dhe
bruksizmin.

Simulimi numér 1 dhe simulimi numér 2 u béné né
té njéjtin dizajn té kurorés me material geramike dhe
forcat e aplikuara si¢ u tha mé sipér. Si¢ mund té
shohim rezultatet, vendndodhja e ndryshme e forcés
ndryshon stresin dhe deformimin maksimale té
von Misses. Stresi maksimal do té jeté né pjesén e
brendshme té kurorés ku ka njé lidhje me rrezen, e
cila éshté vendi me stresin mé té madh té brendshém.
Deformim ndodh né pjesén e sipérme té dukshme té
kurorés.

The force is applied downward with 800N intensity,
and another type of simulation was made where the
force is applied downward and 400N on the side,
which represents clenching and bruxism.

Simulation number 1 and simulation number 2 were
made on the same design of the crown with ceramic
material and the forces applied as stated above. As
we can se the results, the different location of the
force is changing the maximum von Misses stress
and displacement. The maximum stress will be
on the internal part of the crown where there is a
connection with radius, which is the spot with most
internal stress. The displacement is happening on the
top visible part of the crown.

Figura 3. Rezultatet e Simulimit 1 dhe Simulimit 2 — Stresi dhe deformim
Figure 3. Results of Simulation 1 and Simulation 2 — Stress and displacement
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Optimizmi i paré qé duhej béré ishte rritja e rrezes
pér té ulur stresin e brendshém, dizajni bazé u bé me
rreze 0.5 mm, dhe dizajni i ri u bé me rreze 1 mm.
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First optimization to be done, was to increase the
radius for lowering the internal stress, the base
design was made with 0.5mm radius, and the new
design is made with 1mm radius.

Figura 4. Rrezja e projektimit bazé (majtas), rrezja e projektimit té ri (djathtas)
Figure 4. Base design radius (left), new design radius (right)
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Figura 5. Rezultatet e Simulimit 3 dhe Simulimit 4 — Stresi dhe deformim
Figure 5. Results of Simulation 3 and Simulation 4 — Stress and displacement

Rezultatet na tregojné se pérmirésimi i pritur i rrezes
nuk ishte aq efektiv dhe nuk arriti shumé pérmirésim
né drejtim té reduktimit té stresit dhe deformimit.
Pér mé tepér, u bé njé ndryshim tjetér né dizajn,
pérgjithésisht né zgavrén e brendshme, i treguar né
Figurén 6.
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The results show us that the radius expected
improvement was not such effective and did not
achieve a lot of improvement in terms of reducing
stress and displacement. Furthermore, another
change in the design was made, generally on the
internal cavity, shown in Figure 6.
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Base Design

Figura 6. Optimizmi i projektimit té zgavrés sé brendshme
Figure 6. Design optimization of the internal cavity

Pas optimizmit té dizajnit, u ekzekutua simulimi i ri ~ After design optimization, new simulation was run,
dhe rezultatet jané paraqgitur né Figurén 7. and the results are shown on Figure 7.
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Figura 7. Rezultatet e Simulimit 5 dhe Simulimit 6 — Stresi dhe deformim
Figure 7. Results of Simulation 5 and Simulation 6 — Stress and displacement
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Pas kétyre rezultateve mund té shohim njé
pérmirésim nga 12% né 30% né stres dhe deformimit,
ku rezultati mé i miré éshté né simulimin numér 6 ku
forca aplikohet poshté plus anash, gjé qé shpjegon se
sipérfagja mé e madhe e kontaktit midis dhémbit dhe
kurorés jep rezultate mé té mira né forcat anésore.

Dy simulimet e tjera jané béré me ndryshim té
materialit, né vend té geramikés, pérdoret zirkoni.
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After these results we can see an improvement from
12% to 30% on stress and displacement, where the
best result is on the simulation number 6 where
the force is applied downward plus on side, which
explains that bigger contact surface between the
tooth and the crown is giving better results on lateral
forces.

Next two simulations are made with change of
material, instead of ceramic, zirconia is used.

Simulation 7
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Figura 8. Rezultatet e Simulimit 7 dhe Simulimit 8 — Stresi dhe deformim
Figure 8. Results of Simulation 7 and Simulation 8 — Stress and displacement

Pérdorimi i zirkonit ka dhéné né simulim se nuk kemi
ndonjé pérmirésim bazuar né rezultatet e stresit, por
pérmirésim prej 33% né rezultatet e deformimit, qé
éshté efekti i géndrueshmérisé sé zirkonit.

Efekti i materialit nuk mund té pércaktohet vetém
me njé simulim, késhtu qé 4 simulimet e ardhshme
mund té na japin pamjen e sakté té ndryshimit midis
geramikés dhe zirkonit.
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The use of zirconia has given in the simulation that
we don’t have any improvement based on the stress
results, but 33% improvement on the displacement
results, which is the effect of the sturdiness of the
zirconia.

The effect of material cannot be determined with
one simulation only, so the next 4 simulations can
give us the right picture of the difference between
ceramics and zirconia.
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Figura 9. Rezultatet e Simulimit 9, 10, 11 dhe 12 — Stresi dhe deformim
Figure 9. Results of Simulation 9,10,11 and 12 — Stress and displacement

Ngarezultati i fundit mund té shohim qarté se ekziston
vetém njé ndryshim minimal midis geramikés dhe
zirkonisé né aspektin e géndrueshmérisé statike dhe
pérballimit té stresit dhe deformimit.

Né simulimet e Ting-Hsun Lan, Chin-Yun Pan,
Pao-Hsin Liu dhe Mitch M. C. Chou thuhet se
rezultatet mé té mira jané me ndryshimin e trashésisé
sé materialit nga 0.4 mm né 1 mm. Analiza e
elementeve té fundme tregoi se mostrat me trashési
1.0 mm kishin kulmin mé té ulét EQV me drejtime
té ndryshme ngarkimi. [7]

Rezistenca ndaj thyerjes sé trashésive té ndryshme
té zirkonisé me ané té sinterimit né temperaturé té
ulét pér pérdorim dentar u studiua duke pérdorur njé
makiné testimi servo hidraulike.

Rezistenca ndaj thyerjes zbuloi nése mostra ishte
thyerapo jo (0.4—0.8 mm: té gjithamostrat ishin thyer;
0.9 mm: dy nga shtaté mostrat ishin té paprekura; 1.0
mm: té gjitha mostrat ishin té paprekura). [7]
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From the last result we can clearly see that there
is only minimal difference between ceramics and
zirconia in terms of static durability and handling
stress and displacement.

In the simulations of Ting-Hsun Lan, Chin-Yun
Pan, Pao-Hsin Liu and Mitch M. C. Chou is stated
the best results are with changing the thickness of
material from 0.4mm to 1mm. The finite element
analysis showed the 1.0-mm thickness specimens
had the lowest peak EQV with different loading
directions. [7]

The fracture resistance of different thickness of
zirconia by low-temperature sintering for dental use
were studied using a servo hydraulic testing machine.

The fracture resistance revealed whether the
specimen had broken or not (0.4-0.8 mm: all
specimens had broken; 0.9 mm: two out of seven
specimens were intact; 1.0 mm: all specimens were
intact). [7]
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Table 1: Sum of results of conducted analysis/ Tabela 1: Shuma e rezultateve té analizés sé kryer
Sim No | Material/ | Design/ Dizajn | Applied force | Direction of force/ Maximum Maximum
Materiali (N)/ Forca e Drejtimi i forcés stress (N/ deformation
aplikuar (N) mm?)/ Stresi (microns)/
maksimal Deformimi
(N/mm?) maksimal (microns)
Sim1 | Ceramic/ | Basic/Bazé 800 Down/ Poshté 33.4 0.447
Qeramike
Sim 2 | Ceramic/ | Basic/Bazé 400 + 400 Down + Side/ 52 0.615
Qeramiké Poshté + Né ané
Sim 3 | Ceramic/ | Bigger radius/ 800 Down/ Poshté 31.2 0.449
Qeramiké Rreze mé e
madhe
Sim 4 | Ceramic/ | Bigger radius/| 400 + 400 Down + Side/ 52.8 0.625
Qeramiké Rreze mé e Poshté + Né ané
madhe
Sim5 | Ceramic/ 800 Down/ Poshté 29.7 0.328
Qeramiké
Sim 6 | Ceramic/ 400 + 400 Down + Side/ 36.3 0.41
Qeramiké Poshte + Né ane
Sim 7 Zirconia 800 Down/ Poshté 29.6 0.218
Sim 8 Zirconia 400 + 400 Down + Side/ 36.4 0.272
Zgavér e Poshté + Né ané
Sim9 | Zirconia brendshme 400 + 400 Side + Side/ Né 57.7 0.323
mé e madhe ané + Né ané
Sim 10 | Ceramic/ 400 + 400 Side + Side/ Né 58.2 0.486
Qeramiké ané + Né ané
Sim N Zirconia 400 + 400 Left + Right/ 89.3 0.504
Majtas + Djathtas
Sim 12 | Ceramic/ 400 + 400 Left + Right/ 90.4 0.755
Qeramiké Majtas + Djathtas

Bazuar né analizén qé bémé, mund ta vlerésojmé
situatén duke pérdorur studime referuese té cilat
pohojné se kurorat e zirkonit tregojné performanca
té shkélgyer pas 12 muajsh dhe jané klinikisht té
pranueshme, pa marrédhénie té réndésishme midis
variablave. Pér parametrin e adaptimit margjinal,
rastet e pértypjes sé khat, té cilat u zgjodhén
posacérisht, u vlerésuan si té shkélgyera dhe
klinikisht té pranueshme, ndérsa numri i rasteve
té pranueshme nuk u rrit pas 12 muajsh ndjekjeje.
Pértypja e khat tregoi njé ndryshim té réndésishém
né vlerésimin bazé, ndoshta pér shkak té numrit té
vlerésuar té restaurimeve tek ata qé pértypnin dhe
ata qé nuk pértypnin khat. Nga restaurimet, 100%
e rasteve pa pérdorim duhani pa tym u vlerésuan
si té shkélgyera né muajin e 12-té té ndjekjes pér
adaptimin margjinal. [8]
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Based on the analysis we made we can assess the
situation with using reference studies which state that
zirconia crowns show excellent performance after
12 months, and they are clinically acceptable, with
no significant relationships among variables. For the
marginal adaptation parameter, khat chewing cases
which were especially chosen, were rated as excellent
and clinically acceptable, whereas the number of
acceptable cases did not increase after 12 months
of follow-up. Khat chewing showed a significant
difference at the baseline assessment possibly
because of the assessed number of restorations in
khat chewers and nonchewers. Of the restorations,
100% of cases without smokeless tobacco use were
rated as excellent at the 12th month of follow-up for
marginal adaptation. [8]
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Disastudime kané vlerésuar ndikimin e SB né shkallét
e ndérlikimeve né restaurimet geramike, por cilésia
e pérgjithshme e provave té kétyre studimeve ishte
shumeé e ulét sipas kritereve GRADE. Arsyet pér kété
cilési té ulét pérfshinin kritere té pavlefshme pér té
identifikuar brukserét, madhési té vogla té mostrave
dhe dizajn té dobét té studimit (studime retrospektive
dhe/ose jo té rastésishme). Polisomnografia éshté
standardi i arté pér diagnostikimin e bruksizmit né
gjumé (SB), por éshté e shtrenjté, ka kapacitet té
kufizuar dhe shgetéson gjumin tek pjesémarrésit,
duke e béré até njé tekniké problematike pér studimet
klinike. [9]

Sipas hipotezave té méposhtme zero: shkallét e
ndérlikimeve teknike tek pacientét me SC LiDi me
dhe pa bruksizém né gjumé jané té barabarta, dhe
shkallét e ndérlikimeve teknike tek pacientét me SC Z
me dhe pa SB jané té barabarta, gjithsej 379 pacienté
u shqyrtuan pér pérshtatshméri. U vlerésuan vetém
kurorat e rimesouara dhe kétu, shkallét e mbijetesés
sé 1657 restaurimeve varronin nga 91% né 100% pér
periudha mesatare ndjekjeje prej 0.3 deri né 2.1 vjet.
Né njé studim meé té fundit, njé shkallé mbijetese prej
93.1% pér 86 SC monolitike Z (96.5% e té cilave
ishin posteriore) u vu re pas njé periudhe mesatare
vézhgimi prej 6.3 vjetésh. [9]

Tani, duke u kthyer te simulimet tona, mund té
pérmbledhim té gjitha rezultatet pér té paré se cili
éshté ndryshimi i vérteté gé bén ndryshime né
jetégjatésiné e kurorave dhe té konkludojmé se kéto
simulime mund té na ndihmojné vértet té pércaktojmé
se ku ta gjejmé shkakun rrénjésor qé mé voné
mund té zgjidhet dhe t'i béjmé kurorat mé efikase
né pérdorim afatgjaté, madje edhe tek pacientét me
crregullime si bruksizmi dhe shtréngimi i dhémbéve.
Sic mund té shihet qarté, efekti né ndryshimin e
materialit nuk po bén shumé pérparim dhe nuk na jep
rezultate mé té mira. Pérkundrazi, ndryshimi i dyté
i dizajnit, kur zgavra e brendshme u bé mé e madhe,
gé do té thoté se trashésia e kurorés ishte mé e vogeél,
na kishte dhéné shumé pérparim né minimizimin e
stresit dhe deformimit. Si rezultat, mund té thuhet
se nése sipérfagja e kontaktit midis dhémbit dhe
kurorés éshté mé e madhe dhe trashésia éshté e
duhur, arrihet dizajni mé i miré pér géndrueshméri
dhe jetégjatési, normalisht kudo qé ky opsion éshté
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Several studies have assessed the impact of SB on
complication rates in ceramic restorations, but the
overall quality of evidence of these studies was
very low according to GRADE criteria. Reasons for
this low quality included invalid criteria to identify
bruxers, small sample sizes, and poor study design
(retrospective and/or non-randomized studies).
Polysomnography is the gold standard for sleep
bruxism (SB) diagnostics, but is expensive, has
limited capacity, and disturbs sleep in participants,
making it a problematic technique for clinical
studies. [9]

Under the following null hypotheses: the technical
complication rates in patients with LiDi SCs
with and without sleep bruxism are equal, and the
technical complication rates in patients with Z
SCs with and without SB are equal a total of 379
patients were screened for eligibility. Only veneered
crowns were evaluated and here, the survival rates
of the 1657 restorations ranged from 91% to 100%
for mean follow-up periods of 0.3 to 2.1 years. In a
more recent study, a survival rate of 93.1% for 86
monolithic Z SCs (96.5% of which were posterior)
was observed after a mean observation period of 6.3
years. [9]

Now, back to our simulations we can sum up all
the results in order to see what is the real difference
that makes changes to longevity of the crowns, and
to conclude that this simulations can really help us
determine where to find the root cause that later can be
solved and to make the crowns more efficient in long
term use, even on patients with disorders as bruxism
and clenching. As can be clearly seen the effect
on material change is not making a lot of progress
and does not give us better results. On the contrary,
the second design change, when the internal cavity
was made bigger, meaning that the thickness of the
crown was smaller, had given us a lot of progress
in minimizing stress and displacement. As a result,
can be said that if the contact surface between the
tooth and the crown is bigger, and the thickness is
proper the best design is achieved for durability and
longevity, normally wherever that option is possible
to be implemented.

The design changes are affecting directly the loaded
spots of internal stress and are preventing local cracks
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i mundur té zbatohet. Ndryshimet né dizajn po
ndikojné drejtpérdrejt né pikat e ngarkuara té stresit
té brendshém dhe po parandalojné carjet lokale té
cilat mé voné mund té gjenerojné carje mé té médha
dhe déshtim té kurorés, késhtu qé nése dizajni
primar éshté vendosur sakté, jetégjatésia e kurorave
pérmirésohet né njé shkallé mé té madhe, né aspektin
e investimit né materiale té reja té shtrenjta.

5. Pérfundime

Dymbédhjeté simulime me elementé té fundme
vlerésuan shpérndarjen e stresit dhe deformimit
nén gjeometri, materiale dhe kushte té ndryshme
ngarkimi té kurorave.

Rritja e madhésisé sé zgavrés sé brendshme
pérmirésoi shpérndarjen e stresit me 12-30%.

Zévendésimi i qeramikés me zirkon dha ulje
minimale té stresit, por ulin deformimin me aférsisht
33%.

Optimizmi i projektimit tregoi ndikim mé té madh
né performancén e kurorés sesa zévendésimi i vetém
i materialit.

Gjetjet tregojné se forcat parafunksionale rrisin
ndjeshém pérgendrimet e stresit brenda kurorave
geramike, vecanérisht né kéndet e vijave té
brendshme dhe kuspét funksionale. Materialet mé
té trasha dhe gjeometria e brendshme e optimizuar
ulén nivelet e stresit, duke pérmirésuar stabilitetin
mekanik.

Zirkonia shfaqi ngurtési superiore, duke ulur
deformimin, por nuk uli ndjeshém streset e
brendshme né ngarkesén statike. Studimet klinike
mbéshtesin gé kurorat e zirkonisé ruajné shkallé té
pranueshme mbijetese edhe né mesin e pacientéve
me zakone parafunksionale; megjithaté, optimizmi i
projektimit mbetet thelbésor.

Ngarkimi parafunksional ndikon ndjeshém né
jetégjatésiné e kurorave geramike. Zévendésimi i
materialit vetém nuk e pérmiréson mjaftueshém
performancén; né vend té késaj, projektimi i kurorés
- vecanérisht gjeometria dhe trashésia e brendshme
- luan njé rol kritik.

Simulimet e elementéve té fundme mbéshtesin
nevojén pér projektim té optimizuar té kurorés
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which can later generate bigger cracks and failure
of the crown, so if the primary design is correctly
set up the longevity of the crowns is improved on
bigger scale, in terms of investing in expensive new
materials.

5. Conclusions

Twelve finite element simulations evaluated stress
distribution and displacement under different crown
geometries, materials, and loading conditions.

Increasing the internal cavity size improved stress
distribution by 12-30%.

Substituting ceramic with zirconia yielded minimal
stress reduction but reduced displacement by
approximately 33%.

Design optimization demonstrated greater impact on
crown performance than material substitution alone.

The findings indicate that parafunctional forces
significantly increase stress concentrations within
ceramic crowns, particularly at internal line
angles and functional cusps. Thicker materials and
optimized internal geometry reduced stress levels,
improving mechanical stability.

Zirconia exhibited superior stiffness, decreasing
displacement, but did not significantly reduce internal
stresses in static loading. Clinical studies support that
zirconia crowns maintain acceptable survival rates
even among patients with parafunctional habits;
however, design optimization remains crucial.

Parafunctional loading significantly affects the
longevity of ceramic crowns. Material substitution
alone does not sufficiently improve performance;
instead, crown design—particularly internal
geometry and thickness—plays a critical role.

Finite element simulations support the need
for optimized crown design to reduce stress
concentrations and prevent crack initiation.

Clinicians should consider parafunctional habits
during treatment planning and employ protective
measures such as occlusal guards when appropriate.

6. Limitations

The conclusions are based on a literature review, and
3D software simulations, not on original experimental
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pér té zvogéluar pérgendrimet e stresit dhe pér té
parandaluar fillimin e carjeve.

Klinicistét duhet té marrin né konsideraté zakonet
parafunksionale gjaté planifikimit té trajtimit dhe
té pérdorin masa mbrojtése, té tilla si mbrojtéset
okluzale, kur éshté e pérshtatshme.

6. Kufizime

Pérfundimet bazohen né njé rishikim té literaturés
dhe simulime softuerésh 3D, jo né kérkime
origjinale eksperimentale. Dallimet né kushtet
dhe metodologjité e studimit mund té ndikojné
né krahasueshméri. Té dhénat e kufizuara klinike
afatgjata mbi pacientét me zakone té ndryshme
parafunksionale mund té zvogélojné saktésiné e
parashikimit né lidhje me jetégjatésiné e kurorés.

7. Drejtimet e sé Ardhmes

 Studime klinike afatgjata jané té nevojshme pér
té vlerésuar performancén e kurorés geramike
nén forcat parafunksionale.

¢ Hulumtime mbi qeramikén e re me rezistencé té
larté dhe teknikat e fabrikimit CAD/CAM pér té
zvogéluar rrezikun e thyerjes.

* Zhvillimi i masave mbrojtése té personalizuara,
té tilla si mbrojtése okluzale té personalizuara
pér pacientét me zakone parafunksionale.

e Hetimi i marrédhénies midis materialit té
kurorés, trashésisé dhe stabilitetit biomekanik
né rajone té ndryshme dentare.
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research. Differences in study conditions and
methodologies may affect comparability. Limited
long-term clinical data on patients with various
parafunctional habits may reduce prediction
accuracy regarding crown longevity.

7. Future Directions

* Long-term clinical studies are needed to
evaluate ceramic crown performance under
parafunctional forces.

* Research on new high-strength ceramics and
CAD/CAM fabrication techniques to reduce
fracture risk.

* Development of personalized protective
measures, such as custom occlusal guards for
patients with parafunctional habits.

 Investigation of the relationship between crown
material, thickness, and biomechanical stability
in different dental regions.
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