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ABSTRAKT

Qéllimi: Q&llimi i punimit éshté té analizoj shp&rndarjen
e forcave vertikale okluzale né dhémbét mbéshtetés né
konstruksionet e ur€s dentare t€ njéanshme, né harqet
dhémbore té shkurtuara me njé element zavendésues
té vazhdueshém, varésisht numrit té njésive okluzale.

Materiali dhe metoda: N¢ pes€ modele matematikore
né€ nj€ hark dentar t& shkurtuar n€ nofullén e poshtme,
u ndértua njé€ uré dentare e njéanshme me 5 dhémbé
mbéshtetés dhe njé element distal. Eshté aplikuar njé
metod€ e elementeve pérfundimtare(FEM). Ngarkimi
okluzal &shté béré me forca vertikale okluzale té
simuluara prej 0.5-512N. Forcat u aplikuan né
sipérfaqet okluzale t& dhémbéve. Ngarkimi &sht€ béré
si n€ vijim: né modelin 1 — n€ elementin zavendésues
té vazhdueshém, né modelin 2 — né elementin
zavednésues t&€ vazhdueshém dhe dhémbin shtyllé
distal, né modelin 3 — né elementin zavendésues
té¢ vazhdueshém dhe dy dhémbét shtyll€ distal, né
modelin 4 - né€ elementin zavendésues t€ vazhdueshém
dhe tre dhémbét shtyllé distal, n€¢ Modelin 5 - né
elementin zavendésues t€ vazhdueshém dhe t€ gjithé
dhémbét shtyllé. Forcat e shpérndara maten né nivelin
e ligamentit periodontal (PDL).

Rezultatet: Krahasimi né pérqindje i1 forcave té&
shpérndara né dhémbét mbéshtetés né modelet e
gjurmuara 1, 2, 3, 4 dhe 5 tregon njé shpérndarje té
ndryshme t€ forcave vertikale okluzale ndérmjet
modeleve. Shpérndarje mé té barabarté né pérqindje t&
forcave vertikale okluzale €shté vérejtur né modelin 5, i
ndjekur nga modeli 4 dhe modeli 3, ndérsa shpérndarje
mé pak e favorshme éshté vérejtur né modelin 1 dhe
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ABSTRAKT

Aim: The paper aims to analyze the distribution of
occlusal vertical forces on the abutment teeth in single-
sided dental bridge constructions, in slightly shortened
dental arches with one distal extension/cantilever,
depending on the number of occlusal units.

Material and method: In five mathematical models
with a slightly shortened dental arch in the lower jaw,
a single-sided dental bridge was constructed with
5 abutment teeth and one distal cantilever. A finite
element method (FEM) was applied. Occlusal loading
was done with simulated occlusal vertical forces of 0.5-
512N. Forces were applied on the occlusal surfaces of
the teeth. The loading was done as follows: in Model
1 — on the distal cantilever, in Model 2 - on the distal
cantilever and the distal abutment tooth, in Model 3
- on the distal cantilever and the two distal abutment
teeth, in Model 4 - on the distal cantilever and the
three distal abutment teeth, in Model 5 - on the distal
cantilever and all abutment teeth. Distributed forces
are measured at the level of the periodontal ligament
(PDL).

Results: The percentage comparison of distributed
forces on the abutment teeth in the examined models
1, 2, 3, 4 and 5 indicates a different distribution of
occlusal vertical forces between the models. The most
even distribution of the percentage of occlusal vertical
forces was observed in model 5, followed by Model 4
and Model 3, while the most unfavorable distribution
was noted in model 1 and model 2. In all 5 models, the
highest percentage of force is distributed on the distal
abutment tooth, with the highest percentage noted in
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modelin 2. N¢ té gjitha 5 modelet, pérqindja mé e larté
e forcés éshté shpérndajtur né€ dhémbin shtyllé distal
me pérqgindjen mé té larté t&€ shénuar né modelin 1. Me
rritjen e numrit t€ dhémbéve t&€ ngarkuar né modelet 2,
3,4 dhe 5, pérqindja e forcés sé shpérndaré zvogélohet
me pérqindjen mé té ulét té forcave té shpérndara té
gjetura né modelin 5. Ka njé ndryshim domethénés né
vlerat e pérqindjes s€ forcave t€ shpérndara né dhémbin
shtyllé distal né modelin 1 dhe modelin 5. Né modelin
1 varion nga 92.39% né 148.45%, dhe pér modelin 5
nga 38.09% né 48.02%. N&é modelin 5 dhe modelin 4,
drejtimi 1 forc€s s€ shpérndaré né t€ gjithé dhémbét
pérputhet me drejtimin e forcés s€ aplikuar, qé do té
thot€ se konstruksioni fiks né€ modelet 4 dhe 5 éshté mé
1 géndrueshém.

Pérfundim: Pérqindja e forcave t&€ shpérndara né
dhémbét shtyllé €shté né korrelacion me numrin e
dhémbéve t€ ngarkuar. Pér t€ arritur njé konstruksionté
urés dentare miré€ t€ ekuilibruar, né harqet dhémbore té
njéanshme t€ shkurtuara me njé element zavendésues
té vazhduar , ngarkesa okluzale duhet t€ aplikohet né t&
paktén tre dhémbé shtyllé distal.

Fjalé kyce: Forcat vertikale okluzale, ura dentare,
harge dhémbore té shkurtuara, metoda e elementeve
peérfundimtare (FEM), ligament periodontal (PDL),
element zavendésues distal, dhémbé shtyllé.

HYRJE

Transmetimi i duhur i1 forcave okluzale pérmes
strukturave t€ urés né dhémbét shtyllé éshté thelbésor
pér suksesin e terapisé dhe shéndetin oral.
Shpérndarja e forcave okluzale né strukturat e
urés me elemente zavendésuese t€ vazhduar &shté
specifike, sepse elementi zavendésues I vazhduar sillet
mekanikisht si lozi njékrah&sh né raport me pjesén
tjetér té konstruksionit t€ urés.

Forcat okluzale qé veprojné né strukturat e vazhduara
t€ ur€s mund t& shkaktojné: I€kundje, inklinim,
shtrembérim ose deformim. Nga larté pérmendur,
planifikimi dhe pérpunimi i konstruksioneve té urave
té€ vazhduara kérkon mé shumé vémendje né krahasim
me ato klasike. Urat dentare me elemente zavendésuese
té vazhduara duhet té jené t€ balancuara statikisht dhe
biodinamikisht.

Véshtirésia né harmonizimin e aspekteve biologjike
dhe mekanike i bén ndértimet e urave me elemente
zavendésuese té vazhduara njé temé té shpeshté né
literaturén profesionale. Dizajni i struktur€s t€ urés
&sht€ shumé i réndésishém pér shpérndarjen e forcave
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model 1. As the number of loaded teeth increases in
models 2, 3, 4 and 5, the percentage of distributed force
decreases with the lowest percentage of distributed
forces found in model 5. There is a significant difference
in the distributed forces percentage values on the distal
abutment tooth in model 1 and model 5. In Model 1
it ranges from 92.39% to 148.45%, and for Model 5
from 38.09% to 48.02%. In Model 5 and model 4, the
direction of the distributed force in all teeth aligns with
the direction of the applied force, which means that the
fixed construction in models 4 and 5 is the most stable.

Conclusion: The percentage of distributed forces on
the abutment teeth is in correlation with the number
of teeth loaded. In order to achieve a well-balanced,
single-sided dental bridge construction in slightly
shortened dental arches with one distal cantilever, the
occlusal load must be applied on at least three distal
abutment teeth.

Key words: Occlusal vertical forces, dental bridges,
shortened dental arches, finite element method
(FEM), periodontal ligament (PDL), distal cantilever,
abutment teeth.

INTRODUCTION

An adequate transmission of occlusal forces through
bridge structures onto abutment teeth is essential to the
success of therapy and oral health.

Distribution of occlusal forces in distally extended
bridge structures is specific, because from a mechanical
viewpoint, the distal cantilever behaves like a single-
armed lever in relation to the rest of the construction.
Occlusal forces acting on extended bridge structures can
lead to: loose teeth, tilting, twisting, or crooked teeth.
As a result, the planning and manufacture of distally
extended bridge constructions require more attention
compared to the traditional ones. Distally extended
dental bridges must be statically and biodynamically
balanced.

The difficulty of reconciling the biological and
mechanical aspects makes distally extended bridge
constructions a frequent topic in the professional
literature. The design of a distally extended bridge
structure is very important for the distribution of
masticatory forces on the supporting tissues.
According to Fueki et al., an extended bridge
construction can be successful if the biological and
mechanical elements are balanced.[1]

Edward lists the three most important factors when
planning distally extended bridge structures: the
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pértypése né indet mbéshtetése.

Sipas Fueki dhe bashk&autorét ndértimi i urés sé
vazhduar mund té jeté i suksesshém nése elementet
biologjike dhe mekanike jané t€ balancuara.[1]
Edward numéron tre faktorét mé t€ réndésishém kur
planifikohen strukturat e urés s¢ vazhduar: dhémbét
shtyllé, forca funksionale e pértypjes dhe lidhja e
elementit t€ vazhduar. Dhémbét shtyllé duhet té
ken&: 1) njé sipérfage periodontale mé t€ madhe se
dhémbi gqé zévendésohet; 2) raporti i pjesés koronale
dhe radikulare t¢ dhémbit shtyll€ éshté 2:3; 3) té keté
lévizshméri té€ ulét, té jeté vital dhe me njé periodont té
shéndetshém. Kontaktet okluzale duhet t& reduktohen
dhe elementi I i vazhduar nuk duhet té jeté né kontakt
me antagonistét.[2]

Pér t& ruajtur integritetin e indeve mbéshtetése,
Sharma dhe bashké&autorét konsiderojn se planifikimi
i ndértimit t€ urés duhet té sigurojé géndrueshméri
optimale t€ sigurt nén veprimin e forcave pértypése[3].
Nése nuk arrihet njé ekuilibér i pérshtatshém dinamik,
do té ket njé rritje t€ ndjeshme t€ stresit n€ strukturat
mbajtése t&€ dhémbéve dhe elementét strukturore, duke
pérfunduar né€ trajtim té déshtuar.

Fratila dhe bashkéautorét nga ana tjetér, thoné se njé
ndértim ure me elemente zavendésuese t€ vazduara
nuk posedon njé ekuilibér dinamik dhe sugjerojné qé
¢do ndértim 1 tillé duhet t€ keté té paktén dy dhémbé
shtyllé [4].

Li Mei-hua dhe bashkéautorét analizuan shpérndarjen
e forcave né njé uré dentare me elemente zavendésuese
té vazhduara mvarésisht numrit t€ dhémbéve shtyllé.
Forcat mé t&€ médha u shpérndané né shtyllén distale,
té cilit iu shtua elementi i vazhduar. Duke pérfshiré
mé shumé dhémbé shtyllé né konstruksion, forca e
shpérndaré né shtyllén distale zvogélohet. Reduktimi
nuk ishte proporcional me rritjen e numrit t€ dhémbéve
shtyllé [5]. Edhe né hulumtimin e Hong-So dhe
bashké&autorét rritja e numrit t& dhémbéve mbéshtetés
nuk tregoi njé reduktim proporcional t€ stresit
periodontal[6].

Sipas Laurell, né njé konstruksion té urés me elemente
té vazhduara, forca mé t€ médha shpérndahen né
dh&mbin shtyllé , tek i cili €shté bashkangjitur elementi
zavendésues 1 vazhduar, dhe forcat mé té vogla
shpérndahen né dhémbin shtyllé mezial[7].

Né hulumtimin e shpérndarjes sé€ forcave vertikale
okluzale né strukturat e urés distalisht té vazduar me tre
njési okluzale, Awadalla dhe bashk&autorét vértetuan
se njé forcé mé€ e madhe shpérndahet né shtyllén
distale, dhe né shtyllén meziale forca ésht€ mé e
ulét. Né shtyllén distale forca ndikon né intrusion t&
dhé&mbit, kurse né shtyllén meziale veprojné né drejtim
t€ kundért[8].
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abutment teeth, the functional force of mastication, and
the junction of the connection with the extension unit.
Abutment teeth should have: 1) a periodontal surface
larger than the tooth being replaced; 2) the ratio of the
coronal and radicular part of the abutment tooth is 2:3;
3) to have low mobility, to be vital and with a healthy
periodontium. Occlusal contacts should be reduced,
and the extended unit should not be in contact with the
antagonists.[2]

To preserve the integrity of the supporting tissues,
Sharma et al. consider that the planning of the
bridge construction must provide optimal reliable
stability under the action of masticatory forces.[3] If
a satisfactory dynamic balance is not achieved, there
will be a significant increase in stress on tooth bearing
structures and structural elements, leading to treatment
failure.

Fratila et al. on the other hand, argue that a distally
extended bridge construction cannot be in dynamic
balance and suggest that every such construction
should have at least two abutments [4].

Li Mei-hua et al. examined the distribution of forces in
a dental bridge with a distally extended unit depending
on the number of abutment teeth. The greatest forces
were distributed on the distal abutment tooth, to which
the cantilever is added. By including more abutment
teeth in the construction, the distributed force on the
distal abutment tooth is reduced. The reduction was not
proportional to the increase in the number of abutment
teeth.[S] The research of Hong-So et al. likewise found
that increasing the number of abutment teeth did not
show a proportional reduction in periodontal stress.[6]
According to Laurell, in a distal cantilever construction,
larger forces are distributed on the distal abutment tooth
to which the distally extended unit is attached, and
smaller forces are distributed on the mesial abutment
tooth.[7]

In examining the distribution of occlusal vertical
forces in distal cantilever bridge structures with three
occlusal units, Awadalla et al. proved that a greater
force is distributed on the distal abutment tooth, while
the force is lower on the mesial abutment tooth. On
the distal abutment, the force intrudes the tooth, while
on the mesial it extracts the tooth, that is, they act in
different directions.[§]

Guo, Tang, and Pan performed an occlusal force
distribution analysis of a distally extended bridge
structure with three occlusal units 45, 46 and a distally
extended unit 47, with a loading force of 250N. When
the distally extended unit was not loaded, the greatest
force was distributed on the distal abutment which was
in the same direction as the direction of action of the
applied force.[9]
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Guo, Tang dhe Pan kryen njé analizé t€ shpérndarjes sé
forcés okluzale té njé strukture t€ urés té vazhduar me
tre njési okluzale 45, 46 dhe nj€ element zavend€sues
t&€ vazhduar 47, me njé forcé ngarkimi prej 250 N. Kur
elementi i shtrir€ distalisht nuk ishte i ngarkuar, forca
mé e madhe shpérndahej né shtyllén distale e cila ishte
né t€ njéjtin drejtim me drejtimin e veprimit té forcés
sé aplikuar[9].

Valeria dhe bashkéautorét gjaté analiz€s sé€ shpérndarjes
sé forcave okluzale né njé konstruksion ure me dy
dhémbé shtyllé 34, 35 dhe njé element zavend€sues
té vazhduar 36, ajo vérejti se stresi ishte mé i madh
né shtyllén meziale 34, dhe beson se éshté rezultat i
efektit t€ lozit njékrah&sh né elementin e vazhduar[10].
E gjithé kjo referon faktin se duhet t& kryhen kérkime
mbi shpérndarjen e forcave okluzale te urat me
elemente zavendésuese té vazhduara , té cilat do té
ofrojné informacione aplikative t€ dobishme pér
planifikimin e strukturave t& urave t€ vazhduara.

QELLIMI

Qéllimi i kétij punimi éshté analiza e shp&rndarjes
sé forcave vertikale okluzale n€ dhémbét shtyll€ né
konstruksionet e uré€s njéanéshe, né harget dhémbore
té shkurtuara me njé element zavendésues té vazhduar,
mvarésish numrit t€ njésive okluzale.

MATERIALI DHE METODA

Ekzaminimi éshté béré n¢ pesé modele matematikore
me dhémbé t& shkurtuar né€ nofullén e poshtme, né té
cilat jané modeluar strukturat e njé ure t€ njéanshme
me 5 dhémbé shtyllé dhe njé element zavendésues té
vazhduar.

Eshté aplikuar njé metodé e elementeve pérfundimtare
(FEM). Analiza numerike dhe rrjeti i elementeve t&€
fundit éshté béré me softuerin kompjuterik SOFISTIK
té prodhuar né Nuremberg, Gjermani.

Pér modelimin e dhémbéve, ligamentit periodontal,
materialeve ndértimore pér konstruksion protetikor
dhe intensitetit té€ forcave jané pérdorur t¢ dhéna té
marra nga literatura.
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Valeria et al. during the analysis of the distribution
of occlusal forces in a bridge construction with two
abutment teeth 34, 35 and a distal cantilever 36, noted
the greatest stress on 34, which was believes to be the
result of the lever effect of the distally extended unit.
[10]

The above finding point to the fact that research should
be done on the distribution of occlusal forces in distally
extended dental bridges, which will provide useful
application information for the planning of distally
extended bridge constructions.

OBJECTIVE

The aim of the research is to analyze the distribution
of occlusal vertical forces on the supporting teeth in
one-sided bridge constructions, in slightly shortened
dental rows with one distal cantilever, depending on
the number of occlusal units.

MATERIAL AND METHOD

The examination was done on five mathematical models
with a slightly shortened dentition in the lower jaw,
wherein one-sided bridge structures with 5 abutment
teeth and one distally extended unit were modeled.

A finite element method (FEM) was applied.
Numerical analysis and finite element mesh was done
with SOFISTIK computer software manufactured in
Nuremberg, Germany.

Data taken from the relevant literature were used for
the modeling of the teeth, the periodontal ligament, the
building materials for prosthetic construction and the
intensity of the forces.
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Tabela 1. Karakteristikat fizike té indeve biologjike dhe materialet té
pérdorura gjaté analizés sé elementeve pérfundimtare
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Table 1. Physical characteristics of biological tissues and materials
used in the analysis with finite elements.

Vlerat pér modelim | Moduli i elasticitetit té¢ | Koeficienti Modelling values Young’s modulus of | Poisson’s
Young-ut E (MPa) Poisson v elasticity E (MPa) ratio v

Dhémbi'! 10 000 0,3 Tooth" 10 000 0,3
Ligamenti 100 0,45 Periodontal ligament!! 100 0,45
periodontal'! Co-Cr alloy 200 000 0,3
Co-Cr legura 200 000 0,3 (Remanium 2000+)'
(Remanium 2000+)" Crown ceramics® 96 000 0,29
Qeramika né kuroré? 96 000 0,29

- Zn polycarboxylate 5110 0,35
Zn-cementi 5110 0,35 3

. . cement

polikarboksilaté*

Dhémbét, sé bashku me punimin protetikor fiks, jané
anizotropiké, pérkatésisht pérbérésit e tyre kan€ modul
t¢ ndryshém té elasticitetit, veganérisht elementi
periodontal,[14,15,16] Prandaj né€ hulumtim &shté
aplikuar analiza jolineare.

Indi kockor modelohet si i ngurt€, pasi monitorohen
vetém forcat e shpérndara né ligamentin periodontal.
Forcat vertikale okluzale nga 0.5 né 512N jané
simuluar.

Ngarkimi okluzal €shté béré me forca vertikale okluzale
té simuluara nga 0.5 né 512N. Vendi i veprimit jané
sipérfaqet okluzale té€ dhémbéve. Ngarkimi béhet:
n€ modelin 1 — né elementin e vazhduar distalisht
(fig. 1.a); né modelin 2 — né elementin e vazhduar
distalisht dhe né dhémbin shtyllé (fig.1.b), n€ modelin
3 — né elementin e vazhduar distalisht dhe dy dhémbét
shtyllé distal(fig.1.c), n€ modelin 4 — n€ njé element
té vazhduar distalisht dhe tre dhémbét shtyllé distal
(fig.1.d), Né modelin 5 - elementi I vazhduar distalisht
dhe t€ gjith¢ dhémbét shtyllé (fig.1.e).

Forcat e shpérndara maten né nivelin e ligamentit
periodontal (PDL).

The teeth, together with the fixed prosthetics, are
anisotropic, that is, their components have different
modulus of elasticity, especially the periodontal
element. [14,15,16] Therefore, nonlinear analysis was
applied in the research.

The bone tissue is modeled as rigid, since only the
forces distributed in the periodontal ligament are
monitored.

Occlusal vertical forces from 0.5 to 512N are simulated.
Occlusal loading is done with simulated occlusal
vertical forces from 0.5 to 512N. The site of action
is the occlusal surfaces of the teeth. The loading is
done: With model 1 — on the distally extended unit
(fig. 1.a); In model 2 — on the distally extended unit
and the distal abutment tooth (fig.1.b), In model 3 — on
the distally extended unit and the two distal abutment
teeth (fig.1.c), In model 4 — on the distally extended
unit and the three distal abutment teeth (fig.1.d), In
model 5 - the distally extended unit and all abutment
teeth (fig.1.e).

Distributed forces are measured at the level of the
periodontal ligament (PDL).

&
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Fotografi nr.1. Plani i ngarkesés né modele:
a) modeli 1, b) modeli 2, c) modeli 3, d) modeli 4, e) modeli 5

REZULTATET

Tabela 2. Shpérndarja e forcave okluzale vertikale né dhémbét shtyllé
né modelin 1 gjaté ngarkesés té elementit té vazdhuar e shprehur né
pérqindje

Fig. 1. Load plan for models:
a) for model 1, b) for model 2, c) for model 3, d.) for model 4,
e) for model 5

RESULTS

Table 2. Percentage distribution of occlusal vertical forces on the
supporting teeth in model 1 under load the distally extended unit

FF 105N |1IN 2N 4N 8N 16N |32N |64N 128N |256 N | 512N
tecth
31 -20,34 | -19,15 | -18,28 | -18,76 | -17,01 | -14,50 | -14,09 | -14,95 | -14,67 | -10,41 | -8,49
32 -5,67 | -5,01 | -5,13 | -7,15 | 9,79 | -10,05 | -10,88 | -11,42 | -13,63 | -13,67 | -15,86
33 31,84 | 31,77 | 29,93 | 23,53 9,80 1,73 -6,17 | -6,80 | -9,92 | -13,92 | -24,12
34 94,17 | 92,39 | 93,48 | 102,38 | 117,00 | 122,82 | 131,13 | 133,17 | 138,21 | 138,00 | 148,46
35
gKyliIHO/ 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
ota

Pérqgindja e forc€s s€ shpérndaré né dhémbét shtyllé
n€ modelin 1 gjat€ ngarkimit t& pjes€s s€ vazhduar
distalisht ésht€ mé e lart€ n€ dhémbin shtyllé distal,
e cila rritet me rritjen e forcés s€ aplikuar. Pérqindja e
forcave té shpérndara ka njé shpérndarje péraférsisht t&
barabarté me forcat mé t€ vogla té aplikuara deri né 4N,
dhe mé pas ndryshon pérqindja e forcave té shpérndara.
Pérqindja rritet dukshém né shtyllén distale , dhe mé
pak né incizivin lateral, ndérsa zvogélohet né incizivin
gendror.

Forcat e shpérndara né shtyllén distale kané t€ njéjtin
drejtim veprimi si forca e aplikuar. N& incizivét
gendroré forca e shpérndaré ka drejtim té kundért té
veprimit nga forca e aplikuar, kurse né incizivét lateral
dhe kaninét pér forcat mé t€ vogla forcat e shpérndara
kané t€ njé€jtin drejtim veprimi, derisa pér forcat mé té
médha ato kané té€ kundértin drejtim t€ veprimit.
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The percentage of the distributed force on the
abutment teeth in model 1 when loading the distally
extended unit is the highest on the distal abutment,
which increases with the increase in the strength of the
applied force. The percentage of distributed forces has
an approximately even distribution for smaller applied
forces up to 4N, and then the percentage of distributed
forces changes. The percentage visibly increases on
the distal abutment, and somewhat less on the second
incisor, while it decreases on the central incisor.

The distributed forces on the distal abutment the same
direction of action as the applied force. On the central
incisors, the distributed force has the opposite direction
of action from the applied force, and on the lateral
incisors and canines, for smaller forces, the distributed
forces have the same direction of action, and for larger
forces, they have the opposite direction of action.
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Tabela 3. Shpérndarja e forcave okluzale vertikale né dhémbét shtyllé
né modelin 2 gjaté ngarkesés té elementit té vazhduar dhe dhémbit
shtyllé distal e shprehur né pérgindje
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Table 3. Percentage of distribution of occlusal vertical forces on
abutment teeth in Model 2 under load the distal cantilever and distal
abutment tooth

FF 105N |[1IN 2N 4N 8N 16 N 32N 64 N 128 N |256 N |512N
tecth
41 -11,49 | -11,32 | -7,71 -9.95 | -8,11 -5,65 | -5,32 | -485 | -5,74 | -3,95 | -3,70
42 1,17 1,06 2,96 0,60 -0,79 | -1,50 | -2,77 | -3,03 | -3,08 | -2,58 | -3,73
43 30,89 | 30,56 | 29,86 | 25,81 | 17,95 | 10,29 3,61 0,80 -0,55 | -0,48 | -3,56
44 79,43 | 79,70 | 74,89 | 83,54 | 90,95 | 96,85 | 104,49 | 107,08 | 109,37 | 107,01 | 110,98
45
gkyrlmo/ 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
ota

Pér té gjitha forcat e aplikuara, pérqindja e forcés
s€ shpérndaré éshté mé e larté né shtyllén distale té
dhémbit. Me rritjen e forc€s s€ aplikuar, pérqindja e
forcés sé shpérndaré rritet né shtyllén distale dhe né
incizivin lateral dhe zvogélohet n€ inciziv gendror
dhe kaninin. Pérqindja e forc€s s€ shpérndaré éshté
péraférsisht e barabarté pér forcat e aplikuara deri né
2N, por mé pas diferencat rriten

Tabela 4. Shpérndarja e forcave okluzale vertikale né dhémbét shtyllé
né modelin 3 gjaté ngarkesés té elementit té vazdhuar dhe dy dhémbé
shtyllé distal e shprehur né pérgindje

For all applied forces, the percentage of distributed
force is highest on the distal abutment tooth. With the
increase of the applied force, the percentage of the
distributed force increases on the distal abutment and
on the lateral incisor, and decreases on the canine and
central incisor. The percentage of distributed force is
approximately equal for applied forces up to 2N, but
then the differences increase.

Table 4. Percentage of distribution of occlusal vertical forces on
abutment teeth in Model 3 under load the distal cantilever and the two
distal abutment teeth

FF 105N |1IN 2N 4N 8N 16 N 32N 64 N 128 N |256 N |512N
teeth
31 -3,65 | -3,39 | -3,33 | -2,94 | -0,51 0,67 1,47 2,07 1,34 0,80 0,27
32 8,64 8,70 8,73 8,61 7,77 6,15 4,34 3,48 2,44 1,74 1,37
33 37,10 | 36,93 | 36,93 | 35,33 | 29,69 | 23,00 | 16,59 | 14,08 | 13,80 | 14,13 | 14,12
34 5791 | 57,76 | 57,67 | 59,00 | 63,06 | 70,18 | 77,59 | 80,37 | 82,42 | 83,33 | 84,25
35
?Kyrlmol 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
ota

Pérqgindja e forcés s€ shpérndaré éshté mé e lart€ né
shtyllén distale, e cila rritet me rritjen e forcés sé
aplikuar dhe né pjesén tjetér t& dhémbéve zvogélohet
né drejtimin distal. Pér forcat e aplikuara deri né 16N,
diferencat jané minimale, dhe pér forcat mé t€ médha,
ndryshimi né pérqgindjen e forcave té shpérndara rritet
né¢ drejtimin distal. Pérqindja mé e vogél e forcés
shpémdahet né incizivin gendror.

APOLONIA 54-55 - fq. 52-63, Maj 2024

-58-

The percentage of the distributed force is the highest on
the distal abutment, which increases with the increase
of the applied force, while on the rest of the teeth it
decreases in the distal direction. For applied forces
up to 16N, the differences are minimal, and for larger
forces, the difference in the percentage of distributed
forces increases in the distal direction. The smallest
percentage of force is distributed on the central incisor.
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Tabela 5. Shpérndarja e forcave okluzale vertikale né dhémbét shtyllé
né modelin 4 gjaté ngarkesés té elementit té vazdhuar dhe tre dhémbét
shtyllé distal e shprehur né pérgindje
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Table 5. Percentage of distribution of occlusal vertical forces on
abutment teeth in Model 4 under load the distal cantilever load and
the three distal abutment teeth load

FF 105N |1IN 2N 4N 8N 16 N 32N 64 N 128 N |256 N | 512N
teeth
41 6,12 6,16 6,20 6,19 7,25 7,50 7,50 6,66 6,53 6,47 5,77
42 12,93 | 12,94 | 12,93 | 12,90 | 11,94 | 10,48 9,81 8,47 9,51 9,10 | 10,00
43 31,72 | 31,70 | 31,67 | 31,51 | 27,54 | 24,77 | 19,97 | 22,45 | 20,75 | 21,57 | 20,72
44 49,23 | 49,20 | 49,19 | 49,40 | 53,26 | 57,25 | 62,72 | 62,42 | 63,21 | 62,86 | 63,51
45
?lcyrlmo/ 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
ota

Pérqgindja e forcés sé shpérndaré €shté mé e larté né
shtyllén distale 44 e cila rritet me rritjen e forcés sé
aplikuar. Pérqindja e forcés sé aplikuar zvogélohet né
ményré mediale. Né té gjithé dhémbét tjeré shtyllé,
pérqindja e forcés sé aplikuar zvogélohet me rritjen e
forcés sé€ aplikuar.

Pérqindja e forcés sé aplikuar €shté uniforme pér forcat
e vogla t€ ngarkesés deri né 8N, dhe mé pas diferencat
rriten.

Tabela 6. Shpérndarja e forcave okluzale vertikale né dhémbét shtyllé
né modelin 5 gjaté ngarkesés té elementit té vazdhuar dhe té gjithé
dhémbéve shtyllé té konstruksionit e shprehur né pérqindje

The percentage of the distributed force is the highest
on the distal abutment 44 which increases with the
increase of the applied force. The percentage of applied
force decreases medially. On all other abutment teeth,
the percentage of the applied force decreases with the
increase of the applied force.

The percentage of applied force is uniform for small
load forces up to 8N, and then the differences increase.

Table 5. Percentage of distribution of occlusal vertical forces on
abutment teeth in Model 5 under load of all construction units

FF 105N |1IN 2N 4N 8N 16 N 32N 64 N 128 N |256 N | 512N
tecth
41 15,73 | 15,72 | 15,77 | 15,76 | 15,95 | 15,88 | 16,35 | 17,23 | 17,61 | 18,44 | 18,74
42 17,15 | 17,14 | 17,14 | 17,16 | 16,62 | 16,13 | 14,73 | 14,59 | 14,79 | 14,23 | 14,69
43 29,02 | 29,01 | 28,97 | 29,00 | 27,09 | 26,58 | 23,03 | 22,80 | 20,62 | 19,87 | 18,55
44 38,10 | 38,13 | 38,12 | 38,09 | 40,33 | 41,41 | 45,88 | 45,38 | 46,97 | 47,46 | 48,02
45
gkyrlmo/ 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
ota

Pérqindja e forcés sé shpérndaré né dhémbét shtyllé
né modelin 5 gjaté€ ngarkimit t€ gjithé elementeve té
strukturés €sht€ mé e lart€é né€ shtyllén distale 44, i
cili rritet me rritjen e forcés sé aplikuar. Né té gjithé
dhémbét tjeré shtyllé t€ konstruksionit, pérqindja e
forcés sé shpérndaré zvogélohet me rritjen e forcés sé
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The percentage of the distributed force on the
abutment teeth in model 5 during loading of all units
of the construction is the highest on the distal abutment
44, which grows with the increase in the strength of
the applied force. On the rest of the teeth supporting
the structure, the percentage of the distributed force
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aplikuar, me pérjashtim té incizivit qendror, ku rritet
minimalisht rreth 3%. Pérqindja e forcés sé shpérndaré
pér té gjitha forcat e aplikuara ka njé shpérndarje
aférsisht uniforme né té gjithé dhémbét shtyllé me
diferencé deri n€é 10% mes dhémbéve agonist. Né
té gjithé pjesét e konstruksionit, forcat e shpérndara
kang t&€ njéjtin drejtim veprimi me drejtimin e forcés
sé aplikuar, pér két€ arsye konstruksioni &shté i
géndrueshém.

DISKUTIMI

Krahasimi i vlerave t€ pérqindjes s€ forcave té
shpérndara né dhémbét shtyllé né modelet e analizuara
1, 2, 3, 4 dhe 5 tregon njé shpérndarje t€ ndryshme té
forcave vertikale okluzale midis modeleve.
Shpérndarja mé e barabarté e pérqindjes s€ forcave
vertikale okluzale gjendet né modelin 5, i ndjekur
nga modeli 4 dhe modeli 3, dhe shpérndarja mé pak e
favorshme gjendet n€ modelin 1 dhe modelin 2.

Né t€ 3 modelet, pérqindja mé e lart€ e forces €shté
shpérnda né shtyllén distale, q€ €shté¢ mé e larté né
modelin 1. Me rritjen e numrit t€ bartésve t& dhémbéve
té ngarkuar n€ modelet 2, 3, 4 dhe 5, vlera e pérqindjes
sé forces zvogg€lohet dhe pérqindja mé e ulét e ka
njé forcé té shpérndaré né¢ modelin 5. Ndryshimi né
vlerén e pérqindjes s€ forcés s€ shpérndaré né dhémbin
shtyllé né€ modelin 1 dhe né€ modelin 5 &shté i madh.
Né modelin 1 varion nga 92,39% né 148,45%, dhe né
modelin 5 nga 38,09% né 48,02%.

Né modelin 5 dhe modelin 4, drejtimi i veprimit t&
forcés sé& shpérndaré né€ t€ gjithé dhémbét &shté i
barabarté me drejtimin e veprimit té forcés sé€ aplikuar,
qé do té thoté se konstruksioni fiks né€ modelet 4 dhe 5
&sht€ mé i géndrueshém. Konstruksioni fiks éshté mé
pak i géndrueshém né modelin 1 dhe modelin 2, sepse
ka njé veprim té ndryshém t€ forcave t&€ shpérndara. N&
dhémbét shtyllé distal drejtimi i veprimit t& forcave té
shpérmdara ka té njéjtin drejtim me forcén e aplikuar,
kurse né dhémbét shtyllé mezial ka drejtimin e kundért
té forcés s€ aplikuar.

Rezultatet e marranga hulumtimi ishpérndarjes sé forcave
vertikale okluzale t€ dhémbéve shtyllé né strukturat e
njéanshme t€ urés, n€ harqet dhémbore t& shkurtuara me
njé element zavend€sues t€ vazhduar ;,mvar€sisht numrit
t& dhémbéve té ngarkuar, jané t€ péraférta me rezultatet
¢ publikuara nga Li. Mei-hua dhe bashk&autorét [5],
Hong-So dhe bashkéautorét[6] , Laurell[ 7] , Awadalla dhe
bashké&autorét [5], Guo, Tang dhe Pan [5] dhe Valeria dhe
bashk&autorét [5], Sterzenbach dhe bashk&autorét [17]
dhe Prasad Aravind [18].

Sipas Singh, dizajni i okluzionit né konstruksionet
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decreases with the increase in the strength of the
applied force, except for the central incisor, where it
increases minimally by about 3%. The percentage
of distributed force for all applied forces has an
approximately uniform distribution on all abutment
teeth with differences of up to 10% between adjacent
teeth. In all units of the construction, the distributed
forces have the same direction of action as the direction
of the applied force, which is why the construction is
stable.

DISCUSSION

Comparing the values of the percentage of the
distributed forces on the abutment teeth in the examined
models 1, 2, 3, 4 and 5 shows a different distribution of
the occlusal vertical forces between the models.

The most even distribution of the percentage of occlusal
vertical forces is found in model 5, followed by model
4 and model 3, and the most unfavorable distribution is
found in model 1 and model 2.

In all 3 models, the highest percentage of force was
distributed on the distal abutment, which is the highest
in model 1. As the number of loaded abutment teeth
increases in models 2, 3, 4 and 5, the value of the
percentage of distributed force decreases and the
lowest percentage of the distributed force is noted in
model 5. The difference in the value of the percentage
of the distributed force on the distal abutment tooth in
model 1 and in model 5 is large. In model 1 it ranges
from 92.39% to 148.45%, and in model 5 from 38.09%
to 48.02%.

In model 5 and model 4, the direction of action of the
distributed force in all teeth is equal to the direction
of action of the applied force, which means that the
fixed construction in models 4 and 5 is the most stable.
The fixed construction is the least stable in model 1
and model 2, because there is a different action of the
distributed forces. On the distal abutments, the direction
of action of the distributed forces has the same direction
as the applied force, and on the mesial abutments has
the opposite direction of the applied force.

The obtained results of the investigation of the
distribution of the occlusal vertical forces of the
supporting teeth in unilateral bridge structures, in
slightly shortened dental rows with one distally
extended unit, depending on the number of loaded
teeth, are close to the results published by Li Mei-hua
et al. [S], Hong-So et al. [6], Laurell [7], Awadalla et
al. [5], Guo, Tang and Pan [5] and Valeria et all.[5],
Sterzenbach et al.[17] and Prasad Aravind. [18]
According to Singh, occlusion design in fixed
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fikse me njé element zavendésues té vazhdur luan njé
rol ky¢ né suksesin e terapis.[19]

Rezultatet  tregojné se gjaté dizajnimit t&
konstruksioneve t€ urés sé njéanshme, né harqet
dhémbore té shkurtuara me njé elemet distal, éshté e
nevojshme t€ aplikohet ngarkesa okluzale né t€ paktén
tre dhémbé shtyllé distal, gjé q€ do té rezultojé né njé
ndértim t€ géndrueshém té urés, dhe vlera e pérqindjes
sé forcés sé shpérndaré né dhémbét shtyllé do t&€
ulet prej 10% deri né 20% né krahasim me modelin
3, kur ngarkohen vetém dy dhémbé shtyllé distalé
dhe elementi zavendésues I vazhduar . Gjithashtu,
pérqindja e forcés sé shpérndaré né dhémbét shtyllé do
té shpérndahet né ményré té barabarté.

PERFUNDIMI

Bazuar né rezultatet e fituara, mund t€ konkludojmé se
pérqindja e forcave té shpérndara né¢ dhémbét shtyllé
&shté né korrelacion me numrin e dhémbéve shtyllé
té ngarkuar. Konstruksionet e urave té€ njéanshme té
balancuara mir€, né harqe dhémbore té shkurtuar me
njé€ element zavendésues t& vazhduar, mund té b&éhen
vetém nése ngarkesa okluzale &shté t&€ paktén né tre
dhémbé shtyll¢ distal.
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constructs with a distally extended unit has a critical
role in the success of therapy. [19]

The results indicate that when designing one-sided
bridge constructions, in slightly shortened dental rows
with one distal extension, it is necessary to apply the
occlusal load to at least three distal abutment teeth,
which will result in a stable bridge construction, and the
value of the percentage of distributed force of the distal
abutment will decrease by about 10% to 20% relative
to model 3, when only the two distal abutments and the
distal cantilever are loaded. In addition, the percentage
of distributed force on the abutment teeth will be more
evenly distributed.

CONCLUSION

Based on the obtained results, we can conclude that the
percentage of distributed forces on the abutment teeth
is correlated with the number of abutments loaded.
Well-balanced single-sided bridge constructions, in
slightly shortened dental rows (arches) with one distal
cantilever, can be made only if the occlusal load is at
least on three distal abutment teeth.
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