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Determining the Effect of
the Occlusal Rest Localization on

the Stress Distribution over Abutment
Teeth and Periodontal Tissues by

Finite Element Analysis

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  In re mo vab le par ti al prost he tics, dis tri bu ting mas ti ca tory lo ads evenly
along the abut ment te eth and sup por ti ve mu co sa is re la ted to the de sign of di rect re ta i ners. De-
sign of clasps as di rect re ta i ners, plays a ma jor ro le in the pre ser va ti on of the abut ment te eth. The
pur po se of this study is to eva lu a te the ef fect of occ lu sal rest lo ca li za ti on on the stress dis tri bu ti -
on over sup por ting tis su es by fi ni te ele ment analy sis. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  A bi la te ral dis tal ex-
ten si on re mo vab le par ti al den tu re sup por ted by cast akers and mo di fi ed back-ac ti on clasps on
man di bu lar first pre mo lars was mo del led. A 100-N lo ad si mu la ting the mas ti ca tory for ces was ap-
p li ed to the den tu re in the z axis di rec ti on. σγ stress dit ri bu ti ons over the sup por ting tis su es ge n-
e ra ted by dif fe rent lo ca li za ti on of occ lu sal rests along the x-x axis we re eva lu a ted. RRee  ssuullttss::  The
hig hest stress con cen tra ti ons we re lo ca ted on the al ve o ler bo ne and me tal fra me work of the den-
tu re. The rest of the stress we re con cen tra ted on the te eth and pe ri o don tal tis su es. In the me si ally
lo ca li sed occ lu sal rest mo del, mas ti ca tory for ces dis tri bu ted to the sup por ting tis su es we re lo wer.
On the ot her hand, on the dis tally lo ca li sed occ lu sal rest mo del, det ri men tal mas ti ca tory ten si le
for ces oc cur red over the sup por ting tis su es. CCoonncc  lluu  ssii  oonn::  In the dis tal ex ten si on re mo vab le par ti al
den tu res, me si ally lo ca li sed occ lu sal rests sho wed mo re fa vo rab le stress dis tri bu ti ons over the abut-
ment te eth.

KKeeyy  WWoorrddss::  Fi ni te ele ment analy sis; den tu re, par ti al, re mo vab le 

ÖÖZZEETT  AAmmaaçç::  Ha re ket li bö lüm lü pro tez ler de çiğ ne me yük le ri nin des tek diş ler ve des tek do ku lar
bo yun ca den ge li ola rak ile ti le bil me si di rekt tu tu cu la rın ta sa rı mı ile ya kın dan iliş ki li dir. Des tek
diş le rin ko run ma sın da, di rekt tu tu cu lar olan kro şe le rin ta sa rı mı önem li rol oy na mak ta dır. Ça lış -
ma nın ama cı, ok lu zal tır nak ko nu mu nun des tek do ku lar üze rin de ki kuv vet da ğı lı mı na olan et ki -
si ni son lu ele man lar ana li zi ile de ğer len dir mek tir. GGee  rreeçç  vvee  YYöönn  tteemmlleerr::  Man di bu lar bi rin ci
pre mo lar diş le re dö küm akers ve mo di fi ye ge ri et ki li ti pi kro şe ler le tu tu nan çift ta raf lı ser best son -
la nan bir ha re ket li bö lüm lü pro tez mo del len miş tir. Pro te ze z ek se ni doğ rul tu sun da çiğ ne me yük -
le ri ni tak lit ede cek şekil de 100 N’luk kuv vet uy gu lan mış tır. x-x ek se ni bo yun ca, fark lı ok lu zal
tır nak ko num la rı na bağ lı ola rak des tek do ku lar üze rin de olu şan σγ stres da ğı lım la rı de ğer len di ril -
miş tir. BBuull  gguu  llaarr::  Stres bi ri kim le ri da ha çok al ve o ler ke mik ve pro tez me tal ka i de sin de ger çek leş -
miş tir. Ge ri ye ka lan yük ler diş ler ve pe ri o don tal do ku lar üze rin de bi rik miş ler dir. Me zi ya le
ko num lan dı rıl mış ok lu zal tır nak mo de lin de des tek do ku la ra ile ti len çiğ ne me kuv vet le ri da ha dü -
şük bu lun muş tur. Di ğer yan dan, dis ta le ko num lan dı rıl mış ok lu zal tır nak lı mo del le me de, des tek
do ku lar üze rin de yı kı cı ge ril me kuv vet le ri oluş muş tur. SSoo  nnuuçç::  Ser best son la nan ha re ket li bö lüm -
lü pro tez ler de me zi ya le yer leş ti ril miş ok lu zal tır nak lar, des tek diş ler de da ha den ge li yük da ğı lım -
la rı gös ter miş tir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Son lu ele man lar ana li zi; ha re ket li bö lüm lü pro tez  

TTuurr  kkii  yyee  KKllii  nniikk  llee  rrii  JJ  DDeennttaall  SSccii  22001100;;1166((22))::112222--88

Mehmet SONUGELEN,a

Mehmet Ali GÜNGÖR,a

Erhan ÇÖMLEKOĞLU,a

Çiçek ÖZES KARAOĞLUb

aDepartment of Prosthodontics, 
Ege University Faculty of Dentistry, 
bDepartment of Mechanical Engineering, 
Dokuz Eylül University 
Faculty of Engineering, İzmir

Ge liş Ta ri hi/Re ce i ved: 13.04.2009 
Ka bul Ta ri hi/Ac cep ted: 29.06.2009

Ya zış ma Ad re si/Cor res pon den ce:
Erhan ÇÖMLEKOĞLU
Ege University Faculty of Dentistry, 
Department of Prosthodontics, İzmir, 
TÜRKİYE/TURKEY
erhancomlek@yahoo.com

Cop yright © 2010 by Tür ki ye Kli nik le ri

ORİJİNAL ARAŞTIRMA   



DETERMINING THE EFFECT OF THE OCCLUSAL REST LOCALIZATION ON THE STRESS DISTRIBUTION... Mehmet SONUGELEN et al

Turkiye Klinikleri J Dental Sci 2010;16(2) 123

e mo vab le par ti al den tu res are fab ri ca ted to
res to re the dec re a sed mas ti ca tory func ti on,
pho ne tics and est he tics. In re mo vab le par ti -

al den tu re app li ca ti ons, the re exists an in te rac ti on
among the te eth, pe ri o don tal tis su es and bo ne that
ef fects the sto ma tog na tic system. The re fo re, prot -
he tic res to ra ti ons sho uld be com pa tib le with the
sur ro un ding tis su es whi le res to ring func ti on and
est he tics.1 In re mo vab le par ti al prost he tics, dis tri -
bu ting mas ti ca tory lo ads evenly along the abut-
ment te eth and sup por ti ve mu co sa is re la ted to the
de sign of di rect re ta i ners.2 De sign of clasps as di-
rect re ta i ners, plays a ma jor ro le in the pre ser va ti -
on of the abut ment te eth. Re ten ti on and ten si on on
clasp arms are of big im por tan ce for the long term
use wit ho ut de for ma ti on or frac tu re of re mo vab le
par ti al den tu res.3 Ri gi dity of clasp arms and al so the
lo ca li sa ti on of abut ment te eth inf lu en ce the clasp
re ten ti on. Occ lu sal rest is one of the struc tu ral
com po nents of the clasp  lo ca ted on the occ lu sal
sur fa ce of the abut ment to oth. Most of the occ lu sal
lo ads are dis tri bu ted to the abut ment te eth vi a oc-
c lu sal rests. The re fo re, occ lu sal rest lo ca li za ti on on
the abut ment te eth is pro ven to be im por tant by
most of the re se arc hers.4,5

Bi o mec ha ni cal met hods can be used for the as-
sess ment of the lo ads sub jec ted to the abut ment te -
eth in re mo vab le par ti al den tu res.6 The se met hods
can be clas si fi ed as; fi ni te ele ment analy sis (FE A),
pho to e las tic analy sis, ge o met ri cal analy sis and
stress analy sis.7-10 In fi ni te ele ment analy sis, a mo -
del that si mu la tes the ori gi nal si tu a ti on can be pre-
pa red, pro per ti es of the ma te ri als can be chan ged
and al so de si red lo ad va lu es can be app li ed to the
mo del.11

The pur po se of this study was to analy se the
stress dis tri bu ti ons oc cu red on the abut ment te eth
of a bi la te ral dis tal ex ten si on re mo vab le par ti al
den tu re re ta i ned with akers and mo di fi ed back-ac -
ti on clasps by thre e-di men si o nal fi ni te ele ment
analy sis met hod. 

MA TE RI AL AND MET HODS
In the study, an im pres si on of a bi la te ral dis tal ex-
ten si on man dib le was ma de and a mo del was pre-
pa red. On the right first pre mo lar an akers clasp

with dis tally lo ca ted occ lu sal rest and on the left
first pre mo lar a mo di fi ed back-ac ti on clasp with
me si ally lo ca ted occ lu sal rest we re de sig ned and
a re mo vab le par ti al den tu re fra me work of Cr-Co-
Mo al loy (Bi o se al F, Kul zer, Ha na u, Ger many)
was cast ac cor dingly. The ro ots of the pre mo lars
we re mo del led with the ge o metry of the ana to -
mic to oth form des cri bed by Whe e ler.12 A 0.25
mm thick pe ri o don tal tis su e sur ro un ding the te -
eth was al so mo del led. Me a su re ment va lu es of
the mas ter mo del we re cal cu la ted by a di gi tal mi-
c ro me ter (Mi tu to yo Eu ro Apex 7106 CNC-Ger -
many) and mo del led with the use of So lid Works
soft wa re (Das sa ult Syste mes, Su res nes, Fran ce).
The thick ness of the mu co sa dif fers from si te to
si te and al so in di vi du ally, but was ac cep ted to be
2 mm on ave ra ge. Al ve o ler bo ne was mo del led
un der the mu co sa. The length, thick ness, width
and cur va tu re ra di us of the cast clasps we re me -
a su red. The sadd le com po nent of the den tu re fra -
me work was mo del led as a pla te in or der to
pro vi de an even stress dis tri bu ti on by who le sur-
fa ce con tact. In or der not to comp li ca te the de-
sig ned mo del and cal cu la ti ons, acr ylic parts of the
den tu re we re not ta ken in to ac co unt. To as sess
the ef fect of the occ lu sal rest lo ca li sa ti on on the
stress dis tri bu ti on mo re pre ci sely, no in di rect re-
ta i ners we re inc lu ded in the mo del. By en te ring
the me a su red va lu es to the com pu ter, a thre e-di -
men si o nal fi ni te ele ment mo del was de sig ned (Fi -
gu re 1). Any mo ve ment on the jo ints of the clasps
was pre ven ted.

FIGURE 1: Three dimensional finite element model (FEA).



Two im por tant mec ha ni cal pro per ti es of the ma-
te ri als; mo du lus of elas ti city and Po is son’s ra ti o de ter-
mi ned from the li te ra tu re are gi ven in Tab le 1.11,13-17 

In the study, all the analy sis was con duc ted
with ANSYS 7.0 (Swan son Analy sis System Co.,
Ho us ton, TX, USA) fi ni te ele ment analy sis soft wa -
re. The mo del was as su med to be isot ro pic, ho mo -
ge ne o us, elas tic and axisy mmet ric and con sists of
16307 so lid ele ments with 12000 no des and 3 deg -
re e of fre e dom. In the so lu ti on of the prob lem SO -
LID 45 type ele ment was used. 

A unit ver ti cal lo ad of 100 N for ce was app li -
ed uni la te rally.18 In the first con di ti on, the lo ad was
app li ed on the sadd le with a dis tan ce of 17 mm to
the akers clasp. In the se cond one, the lo ad was ap-
p li ed 17 mm far from the mo di fi ed back-ac ti on
clasp (Fi gu re 2). A sta tic lo ad was app li ed to the nu-
me ri cal mo del and the system ma de a ro ta ti o nal
mo ve ment. x-x and y-y axis on which ten si le and
com pres si ve stress oc cu red and stress dis tri bu ti ons
on the abut ment te eth and pe ri o don tal tis su es we -
re eva lu a ted. sy stress dis tri bu ti ons on x-x axis that
we re hig her in va lu e we re ta ken in to ac co unt.

RE SULTS
In both lo a ding con di ti ons, the hig hest ten si le and
com pres si ve stress con cen tra ti ons we re lo ca ted on
the al ve o ler bo ne and me tal fra me work of the den-
tu re. The rest of the stress we re con cen tra ted on
the te eth and pe ri o don tal tis su es (Tab le 2). 

In the first lo a ding con di ti on, com pres si ve
stress was con cen tra ted at the dis to-cer vi cal third
of the ro ot of right abut ment to oth whi le ten si le
stress was con cen tra ted at the api co-ves ti bu lar area
(Fi gu re 3a). In the se cond lo a ding con di ti on, com-
pres si ve stress was dis tri bu ted on a wi de are a at the

dis to-cer vi cal third of the ro ot of left abut ment to -
oth and ten si le stress was dis tri bu ted on the api cal
and ves ti bu lar si de (Fi gu re 3b).

The dis tri bu ti on of stres ses on the left abut-
ment re ve a led com pres si ve stress con cen tra ti on at
the me si al si de of the apex of the abut ment whi le
ten si le stress was con cen tra ted at the dis to-cer vi -
cal third of the ro ot in the first lo a ding con di ti on
(Fi gu re 4a). In the se cond lo a ding con di ti on, com-
pres si ve stress was dis tri bu ted on the occ lu sal rest
se at and ves ti bu lar si de of the apex of the right
abut ment to oth whi le ten si le stress was not in ten -
si ve and dis tri bu ted on the dis to-cer vi cal third of
the ro ot (Fi gu re 4b). 
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FIGURE 2: Application of masticatory force onto the model.

Material Modulus of Elasticity Poisson’s ratio

(N/mm2)

Enamel 41400 0.30

Dentin 18600 0.31

Periodontal tissues 68.9 0.45

Mucosa 2 0.40

Cortical bone 14700 0.26

Metal alloy (Cr-Co-Mo) 125000 0.30

TABLE 1: Physical properties of the materials.11,13-17

Compressive stress Tensile stress 

(N/mm2) (N/mm2)

F1-A1 -0.012 0.011

F2-A2 -0.010 0.017

F1-A2 -0.021 0.014

F2-A1 -0.012 0.020

F1-A3 -0.017 0.006

F2-A4 -0.022 0.004

F1-A4 -0.008 0.042

F2-A3 -0.011 0.041

TABLE 2: Stress distributions on the abutment tooth
and periodontal tissues. 

(F1:First lo a ding con di ti on, F2: Se cond lo a ding con di ti on, A1: First abut ment to oth, A2:
Se cond abut ment to oth A3: Pe ri o don tal tis su e of first abut ment to oth, A4: Pe ri o don tal tis-
su e of se cond abut ment to oth)
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Com pres si ve stress on the pe ri o don tal tis su e
was con cen tra ted at the dis to-cer vi cal third of the
ro ot of the right abut ment (Fi gu re 5a) in the first
lo a ding con di ti on whi le it was con cen tra ted on one
po int at the me si al cer vi cal third of the ro ot of the
left abut ment to oth (Fi gu re 5b) in the se cond lo a -
ding con di ti on. Ten si le stress on the pe ri o don tal
tis su e was con cen tra ted at the cer vi cal third and
api co-ves ti bu lar are a of the right abut ment (Fi gu -
re 5a) in the first lo a ding con di ti on whi le it was dis-
tri bu ted on the me si al and dis tal si des of the apex of
the left abut ment to oth (Fi gu re 5b) in the se cond
lo a ding con di ti on.

In the first lo a ding con di ti on, com pres si ve
stress on the pe ri o don tal tis su e was dis tri bu ted
along the cer vi co-api cal di rec ti on on the left
abut ment to oth (Fi gu re 6a) whi le com pres si ve
stress on the pe ri o don tal tis su e was dis tri bu ted on
the me si al si de of the right abut ment to oth (Fi g-
u re 6b) in the se cond lo a ding con di ti on. In the
first lo a ding con di ti on, ten si le stress on the pe ri -
o don tal tis su e was con cen tra ted at the dis to-cer -
vi cal third of the ro ot of the left abut ment to oth
(Fi gu re 6a). Ho we ver, ten si le stress was dis tri bu -
ted on the dis to-cer vi cal third of the ro ot of the
right abut ment to oth (Fi gu re 6b) in the se cond
lo a ding con di ti on.FIGURE 3: a: Stress distribution on the 1st abutment tooth in the 1. loading

condition, b: Stress distribution on the 2nd abutment tooth in the 2nd loading
condition.

FIGURE 4: a: Stress distribution on the 2nd abutment tooth in the 1st load-
ing condition, b: Stress distribution on the 1st abutment tooth in the 2nd load-
ing condition. 

FIGURE 5: a: Stress distribution on the periodontal tissue on the 1st abutment
tooth in the 1st loading condition, b: Stress distribution on the periodontal tis-
sue on the 2nd abutment tooth in the 2nd loading condition. 

FIGURE 6: a: Stress distribution on the periodontal tissue on the 2nd
abutment tooth in the st loading condition, b: Stress distribution on 
the periodontal tissue on the 1st abutment tooth in the 2nd loading con-
dition.

a b

a b

a b

a b
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DIS CUS SI ON 
For re mo vab le par ti al prost he tics, in ten sity of the
app li ed mas ti ca tory for ce and the mec ha ni cal pro -
per ti es of the ma te ri als be a ring this for ce sho uld be
known well. An un ders tan ding of bi o mec ha ni cal
prin cip les is al so of pri ma rily im por tan ce in the de-
sign of the den tu res. Ot her wi se, un con trol led for -
ces may com pro mi se the har mony bet we en the
den tu re and the sup por ti ve com po nents and thus a
long-term suc cess co uld not be re ac hed.

Va ri o us fra me work de signs are sug ges ted in
or der to dis tri bu te the mas ti ca tory for ces evenly
and pro tect the sup por ti ve tis su es. In the de sign,
lo ca li sa ti on of the rests plays a gre at ro le for the
suc cess of the re mo vab le par ti al den tu re.11,19-21

The ef fect of occ lu sal rest lo ca li sa ti on on the
for ces dis tri bu ted to the abut ment te eth is shown to
be im por tant by thre e di men si o nal fi ni te ele ment
analy sis of re mo vab le par ti al den tu res.3,6 Many au-
t hors sug gest that me si ally lo ca ted occ lu sal rest de-
c re a ses the stress con cen tra ti ons on the abut ment
te eth and is su i tab le for the dis tal ex ten si on re mo -
vab le par ti al den tu res.22-25 Mo re o ver, it was re por -
ted that using dif fe rent types of clasp de signs
bi la te rally in one dis tal ex ten si on prost he sis may
ca u se un ba lan ced for ce dis tri bu ti on over abut ment
te eth and sup por ting tis su es.23,24 In our study, hig -
her amo unts of the func ti o nal lo ad we re dis tri bu ted
over the sadd le, eden to lo us al ve o ler rid ge and mu-
co sa and; the rest is dis tri bu ted to the abut ment te -
eth and pe ri o don tal tis su es. 

In so me stu di es it is sug ges ted that by lo ca ting
occ lu sal rest on the me si al si de, first class le ver mo -
ve ment of the den tu re is chan ged to se cond class
le ver mo ve ment.23,25 In the se cond class le ver mo -
ve ment, occ lu sal for ces are dis tri bu ted along the
long axis of the abut ment te eth and det ri men tal
for ces are pre ven ted.5,24,25

Sa to et al sho wed that lo ca ting the rest on the
lin gu al occ lu sal sur fa ce dis tally ca u sed harm ful
stress con cen tra ti ons on the abut ment pre mo lar.6

Lo ca ting the rest on the buc cal occ lu sal sur fa ce me -
si ally is sug ges ted to ca u se even stress dis tri bu ti ons
on the abut ment to oth. In our study, me si ally lo ca -

ted occ lu sal rest for med lo wer ten si le and com pres-
si ve stress con cen tra ti ons on the abut ment te eth
and pe ri o don tal tis su es. When stress dis tri bu ti ons
are ta ken in to ac co unt, com pres si ve stres ses we re
in ten sely lo ca ted at the me si al cer vi cal third of the
ro ot. At the dis tal api cal third of the ro ot ten si le
stres ses we re ob ser ved. Dis tally lo ca ted occ lu sal
rest for med high com pres si ve and ten si le stress
con cen tra ti ons on the abut ment te eth and pe ri o -
don tal tis su es. The se stress dis tri bu ti ons we re in-
ten sely lo ca ted at the dis tal cer vi cal third and at the
me si al api cal third com pres si ve stres ses we re ob-
ser ved. Ac cor ding to our study and the re la ted li te -
ra tu re, pre mo lars had less ro ot sur fa ces than
mo lars, are pro ne to fa i lu re aga inst such kind of
stress dis tri bu ti ons.6 Dis tally lo ca ted occ lu sal rest
ca u ses hig her com pres si ve stres ses at the dis tal si -
de and ma kes to easy dis tal mo ve ment of the abut-
ment to oth had no dis tal con tant sup port.6 With
the dis tally lo ca ted occ lu sal rest, den tu re tends to
ro ta te on the hin ge axis. Du ring this mo ve ment, re-
tan ti ve arm that is po si ti o ned an te ri or to the occ -
lu sal rest might be det ri men tal to the abut ment
to oth by mo ving up wards in the op po si te di rec ti -
on.8 By lo ca ting the occ lu sal rest me si ally, com pres-
si ve stres ses oc cur at the me si al si de of the ro ot and
with the help of me si al to oth con tact sup port abut-
ment to oth is pro tec ted aga inst ho ri zon tal for ces.3,6

When occ lu sal rest is lo ca ted me si ally, mas ti ca tory
lo ads are di rec ted ver ti cally to the al ve o ler rid ge
and mu co sa un der the  sadd le and con tri bu te to the
in di rect re ten ti on. Mo re o ver, un der mas ti ca tory lo -
ads re ten ti ve clasp arm and pla te mo ve in the me -
si o-gin gi val di rec ti on so that abut ment te eth can
be pre ven ted from til ting ef fect.6 Lo ca ting the sup-
port mo re me si ally, ro ta ti on cur ve of the pla te flat-
tens on any po int and be co mes mo re per pen di cu lar
to the al ve o ler rid ge. As a re sult, a wi der al ve o ler
re gi on co uld sup port the den tu re aga inst occ lu sal
for ces and gin gi val tis su e com pres si ve stress at the
dis tal si de of the abut ment wo uld be dec re a -
sed.20,22,23 Re sults of our study sup port and con firm
the sug ges ti on that occ lu cal rest sho uld be lo ca ted
me si ally. 

When stress dis tri bu ti ons on the abut ment te -
eth and pe ri o don tal tis su es are eva lu a ted, in the
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first lo a ding con di ti on com pres si ve stress dis tri bu -
ti on we re se en at the me si al api cal third and ten-
si le stress dis tri bu ti on oc cu red at the dis tal cer vi cal
third of se cond abut ment to oth. In the se cond lo -
a ding con di ti on, com pres si ve stress con cen tra ti ons
we re lo ca ted at the ves ti bu ler api cal third and ten-
si le stress con cen tra ti ons at lo wer va lu es we re se -
en at the dis tal cer vi cal third of first abut ment
to oth. When the occ lu sal rest is lo ca ted dis tally,
both abut ment te eth are af fec ted si mi larly. The re -
fo re, it may be pro po sed that by lo ca ting the occ -
lu sal rest me si ally, det ri men tal mas ti ca tory for ces
app li ed on the abut ment te eth co uld be dec re a -
sed.23,24

Mec ha ni cal pro per ti es of the al loys used for
cas ting the fra me work of the re mo vab le par ti al
den tu res, acr ylic ma te ri als and den tu re te eth al so
af fect the stress dis tri bu ti on and con cen tra ti on.26,27

Non-pre ci o us al loys such as, Cr-Co-Mo, Cr-Ni and
pre ci o us al loys Au-Pt-Pd, and Ti can be used for
cas ting the den tu re fra me work.28 In our study re-
gar ding its mec ha ni cal pro per ti es, Cr-Co-Mo al loy,
which is wi dely used in our den tal cli nic was pre-
fer red. Not to comp li ca te the de sign and cal cu la ti -

ons, acr ylic parts of the den tu re and den tu re te eth
we re not inc lu ded.25 The re fo re, small chan ges in
the stress dis tri bu ti on va lu es might ha ve oc cur red.
It was as su med that the se small de vi a ti ons did not
inf lu en ce the re sults of our study. 

In or der to pro vi de the sta bi li zing func ti on of
the clasp re ta i ned re mo vab le par ti al den tu re, sha -
pe of the occ lu sal rest sho uld be con si de red. So me
fac tors sho uld be ta ken in to ac co unt to dis tri bu te
the for ces evenly and ap prop ri a tely to the soft and
hard sup por ti ve tis su es du ring func ti on.8,28 In ad di -
ti on, den tists sho uld ha ve know led ge abo ut the bi -
o mec ha ni cal prin cip les re gar ding re mo vab le par ti al
den tu res.

CONC LU SI ON
Wit hin the li mi ta ti ons of this study, lo ca ting the
occ lu sal rest me si ally is of pa ra mo unt im por tan ce
in dis tal ex ten si on re mo vab le par ti al prost he tics re-
gar ding bi o mec ha ni cal prin cip les. By this way, oc-
c lu sal lo ads can be ba lan ced and abut ment te eth
and sur ro un ding tis su es can be pro tec ted. This fe -
a tu re ma kes me si ally lo ca ted occ lu sal rest pri or to
its al ter na ti ves.
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