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Abstract. Results of stress-strain states study in prosthetics of different types of atrophy of edentulous mandible.
Fastovets O.0., Sapalov S.0., Shtepa V.O. Complete dentures remain still popular due to the economic component of
such prosthetic treatment. However, additional fixation on intraosseous implants provides a greater clinical and
functional effectiveness and a greater level of satisfaction with the results of prosthetics in edentulous patients. At the
moment, the biomechanical aspects of prosthetics of edentulous jaws with complete dentures and prosthetics with
fixation on implants, taking into account the degree of atrophy of the edentulous jaws, are not completely understood.
Such studies make it possible to develop recommendations on the choice of prosthetic tactics for edentulous patients.
The aim of the research was to study the distribution of stress-strain states in prosthetics of the edentulous mandible
with complete dentures and with designs supported on intraosseous implants, taking into account the type of atrophy. It
was carried out computer simulation of 8 virtual finite element models of mandible with different types of atrophy
according to Keller: 4 models - with the system of biomechanical simulation "complete denture — mandible" and 4 ones
— "denture — intraosseous implants — mandible". In each of the models, a chewing load of 100 N was simulated
(symmetrically and asymmetrically). The ANSIS 12.1 finite element analysis was used to calculate the stress-strain
states in the described calculation systems. Distribution of Mises-equivalent stresses in cortical bone and displacements
of the prosthetics construction was estimated. In prosthetics with complete dentures, the maximum stresses in the bone
tissue of the prosthetic bed were observed in the third type of mandible atrophy with all types of power load, the
minimal ones — in the fourth type. Additional fixation of removable dentures in simulation models of biomechanical
systems “denture — intraosseous implants — mandible” leads to a significant increase in stresses in the alveolar bone.
The maximum stresses were observed in the area of the marginal bone, while their greatest values were in the well-
expressed alveolar part of the mandible in the first and third types according to Keller. The displacements of bases of
complete dentures were insignificant and fluctuated within hundredths of a millimeter in all types of atrophy. The use of
intraosseous implants for fixation of dentures caused increase in movements by several times. Besides, displacement
fields were characteristic: they were uniform in complete dentures but in the use of implants — not. The expressed
alveolar process in the first and third types of atrophy of the edentulous mandible caused an increase in the
displacements of the distal sections of the dentures on both sides with a symmetric force load and on one side — with an
asymmetric one. It can be assumed that such a distribution of stress-strain states accelerates atrophy of prosthetic bed
tissues. As a result of prosthetics of edentulous mandible, both with traditional complete dentures and with additional
support on implants, different distribution of stress-strain states occurs in different phases of the chewing act in the
bone of the prosthetic bed, the character of which is determined by the shape of the alveolar part described by Keller's
classification. The results allow us to develop an algorithm for determining the type of prosthetics for edentulous
patients, depending on the type of mandible atrophy.

Pe3rome. Pe3yabTaThl HcCIeJOBAaHMSI HANPSKEHHO-1e()OPMUPOBAHHBIX COCTOSIHMI IIPM TNPOTe3UPOBAHMH
pPa3sHBIX THUNOB aTpodum HU:KHeill 0Oe33yboii 4vemoctu. Pacrosen E.A., Cananés C.A., llltena B.A. Ilonnbie
CbeMHble NPOme3bl OCIMAIOMC NO-NPENCHEMY B0CHPEOOBAHNHbIMU 611a200aps IKOHOMUHECKOU COCMABNAIOWell MaKo2o
aevenus. OOHAKO OONOAHUMENbHAS PuKcayus Ha 6HYMPUKOCMHbIE UMNIAHMAmMbL obecneyusaem OONbUYIO0 KIUHUKO-
@yukyuonanvuylo dpexmusnocms u O0MLWUL YPOBEHL YOOBNEMEOPEHHOCU DPE3YIbIMAMAMU NPOME3UPOBAHU Y
nayuenmos ¢ NoaHsIM omcymcmeuem 3y606. Ha oanuulii Momenm He 00 KOHYA U3YUeHbl OUOMeXaHUYecKue acneKmol
3Y6H020 npome3uposanus 0e33y0bix uyeniocmel NOTHLIMU CLEMHBIMU KOHCMPYKYUAMU U HPOMe3amMu ¢ ONOpoU Ha
UMNAAHMAMAX, ¢ Y4emom CcmeneHu ampo@uu anbeeoapHbiX ompocmkos. I10000Hbie ucciedosanus no360aam
cocmagums pekoMeHoayuu no 6b100py MAKMUKY OPMONeOUtecko2o NeyeHus: OONbHLIX ¢ NOTHLIM OMCYMCmeuem 3y0os.
Lenv uccnedosanus — usyuumev pacnpedenenue HanpsaxceHHo-Oe@opmuposannvix  cocmoanui  (HAC) npu
npome3suposanuu 6e33y00i HUMCHell YeIOCMU NOTHLIMU CHEMHBIMU NPOME3AMU, d MAKIce KOHCMPYKYUAMU ¢ ONOPOIl
Ha GHYMPUKOCHHbIE UMNIAHMAMbL, ¢ yuemom muna eé ampoguu. IIpoeedeno komnviomepHoe mooenuposanue 8
SUPMYATILHBIX KOHEUHO-IIeMEHMHbIX MOOeNiell HUMCHUX deniocmell ¢ pasHelMu munamu ampoguu no Keanepy: 4 — c
umumayuei 6UOMexaHuyeckou CUCeMbl «NOJHbIUL CHEMHbIU NPOMEe3 — HUIICHAA YeTOCmbY U 4 — «CbeMHblLil npomes —
BHYMPUKOCMHbIE UMNIAHIMAMbL — HUIICHAA YeNloCmby. B Kasicooll uz mooenet uMumuposany JHceeamenbHyio Hazpy3Ky
cunou 100 H (cummempuuno u acummempuuno). [na onpeoderenus HIC 6 Onucanuvlx pacuemHuvix cucmemax
UCNnonb308anu  KOHeuyHo-dnemenmuwili ananus ANSIS 12.1. H3yyanu pacnpedenenue sxeuganenmuwvix no Muszecy
HAanpsAdiceHull 8 KOPMUKANbHOU KOCMU NPOME3H020 10Jcd, A MaKdice nepemewjenus KoHcmpykyuu npomesa. llpu
NPOMe3UPOGAHUY NOJHLIMU CLEMHBIMU HPOME3AMU MAKCUMANbHbIE GEIUYUHbL HANPAICEHUL 6 KOCMHOU MKAHU
NPOme3Ho20 N0HcA HAONIOOANUC, NPU mpemvem mune ampo@uu HUMNCHel Yemocmu npu 8cex 6apuanmax Cuiogoll
Haepy3Ku, HauMeHbuwie — NpU 4emeepmoM. [JonorHuUmenvHas @QUKCayus CbeMHbIX NpOMe308 8 UMUMAYUOHHBIX
MoOenax OUOMeXaHueckKux CUCem «CbeMHblll npome3 — 6HYMPUKOCTHbIL UMNIAHIMAM — HUNCHAS Y4eNI0OCMbY Npusend
K CYWeCmBEeHHOMY POCIY HANPAJNCEHUI 8 Alb8eoapHol Kocmu. Maxcumanvhvle HanpadxiceHus Haba00anucy 6 obaracmu
Map2UHATIbHBIX YYACMKOS, NPU SMOM HAUOOIbIMUE SHAYEHUS ObLIU NOTYYeHbl 014 XOPOULO BbIPAXCEHHOU ANbEEOIAPHOU
yacmu HudicHell yemocmu (nepeblii u mpemuti munsl no Kennepy). Ycemanosnenvi nesnauumenvHvie nepemeujenus
0a3UCco8 NONHBIX CLEMHLIX NPOMEe308, KOeOmowuecs 6 npeoeiax Comvix O00Jell MULIUMempa npu 6cex Mmunax
ampouu. Ilpumenenue SHYMPUKOCMHBIX UMNAAHMAMOS 0N (uKcayuu npome308 NPuoOUm K MHOZOKPAMHOMY
yeenuuenuio nepemeujeruli. Ilpu smom xapaxmepHol RO nepemewjeHuti: npu NOJHOM CbeMHOM NPOME3UPOBAHUY OHU

20/ Vol XXV/ 4 147



CLINICAL MEDICINE

PasHoMepHbvle, A NpU HPUMEHEHUU UMWIAHMAMOS — Hem. Bulpadicennbvlil anb6eosipHblll OMPOCMOK Npu Nepeom u
mpemveM munax ampo@uu HudicHel 0e33y00i uemocmu SIGUNCS NPUYUHOU YEeIUudeHUs. NepemMeueHuti OUCMaibHblX
VUACMKO8 NOKPOBHBIX NPOME308 € 06eux CMOPOH NPU CUMMEMPUYHOU CUTOBOU HAZPY3KE U C OOHOU CMOPOHbL — NpU
acummempuunou. Mooicno npednonoscums, ymo maxoe pacnpedeienue HJC cnocobcmeyem yckopenuio ampoguu
mKaneti npomesznoz2o nodica. Ilpu npomesuposanuu noanvix Oepexmos 3YOH020 psAdad HUdCHEl 4Yenocmu, Kax
MPAOUYUOHHBIMU KOHCMPYKYUSAMU, MAK U € OONOJHUMENbHOU ONOPOU HA UMNJIAHMAMbI, 6 paznvle (asvl dHceed-
MeNbHO20 AKMA 6 KOCMHOU OCHOGe NPOME3H020 10dcd npoucxooum pasiuunoe pacnpedenenue HIC, xapaxmep
KOmMopoeo onpeoensiemcs (Qopmol albeeoNsapHol yacmu, onucvieaemou knaccugurayuen Kennepa. I[lonyuenuvie
pe3yibmamsl NO3ONAM pA3pabomams aieopumm 6bloopa 6uda NPOMe3uposanusi OOIbHLIX ¢ NOJTHBIM OMCYMCMBUEM
3Y006 HA HUJICHETl YeTIOCHU 8 3AGUCUMOCIU OM MUNA ee ampopuu.

In the orthopedic treatment of patients with
complete absence of teeth, the functional efficiency
(fixation, stabilization and balance) of removable
structures is largely related to the anatomical and
topographic features of the prosthetic bed. The
nature of atrophy of edentulous jaws is taken into
account when choosing the patient's prosthetics, in
particular when determining the method of fixing a
removable denture — by functional suction in
"classic" designs of complete dentures or by addi-
tional mechanical fixation on implants [4, 9]. In this
case, the right decision causes a long-term favorable
outcome of prosthetics, while otherwise the
undesirable uneven distribution of masticatory
pressure in the tissues of the prosthetic bed can lead
to progression of atrophy processes and impaired
fixation of the structure, as well as significantly
complicate the conditions of re-prosthetics [17].

It should be noted that traditional complete
dentures remain very common due to the economic
component of such treatment [20]. At the same time,
additional fixation on intraosseous implants provides
greater clinical and functional efficiency and a
greater level of satisfaction with the results of pro-
sthetics in patients with complete absence of teeth
[1, 14]. It should also be taken into account that the
result of edentulous jaw prosthetics is influenced by
the number of implants, their diameter, as well as the
type of fixation and design of the superstructure [2,
8, 13, 19]. On the other hand, the use of implants
does not prevent the progression of atrophy of the
tissues of the prosthetic bed, even, on the contrary,
leads to its progression in the distal parts of the
mandible [6].

At the same time, according to computed tomo-
graphy and occlusiography (T-Scan), it was found
that the rate of resorption of alveolar bone is lower
in implants use than in complete dentures, but its
nature is different in different parts of the alveolar
process and depends on the individual distribution of
occlusion loading [7].

In turn, to search for the most effective ways to
restore the functionality of the dental apparatus, in
particular in the complete absence of teeth, simu-
lation modeling of stress-strain states (SSS) in the
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tissues of the prosthetic bed is used. This method
allows determining the nature of the distribution of
SSS in biomechanical systems (BMS) "prosthesis —
prosthetic bed" in their interaction due to functional
(chewing) load [5].

Given that biomechanical factors associated with
occlusion loading, the use of finite element method
which takes into account the distribution of mas-
ticatory forces, interdental ratios and the nature of
adhesion of bases to the prosthetic bed impact the
success of prosthetics using complete dentures,
makes it possible to improve the design features of
complete dentures [20].

It should be noted that in the complete absence of
teeth, simulation using the finite element method
enables to determine the effectiveness of different
prosthetic options based on implants [10]; describe
the distribution of masticatory load under the base of
the prosthesis, which causes pain in patients [21]; to
substantiate the expediency of using soft liners in
two-layer bases of complete dentures [18].

At the same time, despite the research conducted
in this direction, the issues of SSS distribution
arising during prosthetics with complete dentures
and prostheses with fixation on implants, taking into
account the degree of atrophy of alveolar processes,
remain unexplored. In our opinion, such studies will
have a practical solution in making recommenda-
tions on the choice of prosthetics for patients with
complete absence of teeth.

In this regard, the purpose of the present work
is to study the distribution of SSS in prosthetic of
edentulous mandible with removable dentures, as
well as constructions based on implants, taking
into account the type of atrophy of its
alveolar part.

MATERIALS AND METHODS OF RESEARCH

To create computer models of the mandible with
different types of atrophy, the averaged data of
digital scanning of diagnostic models and computed
tomography were used (Fig. 1). As the main tool for
studying the biomechanics of the BMS "prosthesis —
mandible", virtual finite element models were used,
on which the conditions of connection of the jaw

Licensed under CC BY 4.0
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with the prosthesis were studied. Thus, four models  created, which corresponded to four types of atrophy
of BMS "complete denture — mandible" (CD) were of edentulous jaws according to Keller.

Type of
edentulous
mandible
according
to Keller

Side view Anterior view

11

1

v

Fig. 1. Graphic representation of 3D models of edentulous mandible in the environment
of the geometric modeling system Autodesk Inventor 11.0

By analogy, simulation computer modeling of four nium screw cylindrical implants with a diameter of
more BMS models "removable denture — intraosseous  3.75 mm and a length of 11.5mm, fixed in the
implants — mandible" (RDI) was performed. The projection of the canines.
calculation was performed for two intraosseous tita-
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In each of the eight models, the BMS simulated a
masticatory load of 100 N according to the three
variants shown in Figure 2 (symmetric in the area of
molars and premolars on both sides and two

B: Copy of D1_1
Static Structural
Time: 1, 3

. Fixed Support
B 4100, M
B 5100 M
B 6 100N
B 700N
&) 12: 100,
[ 15: 100, M
[ 16100,
B 700N

B: 01_1_OneS5ide
Static Structural
Time: 1, s

. Fized Support
[ 4 100, M
B r5: 100, M
B re: 100, M
B 7100, M

C: 01_Molar_lklo
Static Structural
Tirne: 1, s

. Fixed Support
B r&: 100, M
B r7: 100, M
[ 13100, M

B

asymmetric in the area of molars and canines on
different sides and in the area of molars and premolars
on the one side). Thus, SSS was calculated for 24
developed BMS models (12 CD and 12 RDI).

Fig. 2. Power load in BMS simulation models:
symmetric in the molars and premolars area (a),
asymmetric in the molars and premolars area (b),
asymmetric in the molars and canines area (c)
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The ANSIS 12.1 finite element analysis system
was used to calculate SSS in simulation models. The
distribution of Mises-equivalent stresses in the
cortical bone of the prosthetic bed was evaluated.
The displacement of the prosthesis design was also
determined for all developed BMS models.

In the calculations it was assumed that the bone
tissue of the mandible is continuous, homogeneous,
so the physical and mechanical properties were
given in the form of an isotropic material with
elastic averaged characteristics. For the mandible, a
Young's module of 0.1x105 MPa, Poisson’s ratio of
0.25, and an allowable stress for particles of its
material of 100,0 MPa were used, which corres-

ponds to experimental data of values for the elastic
limit of the cortical bone [3].

RESULTS AND DISCUSSION

As a result of the calculations, shown in Table 1
it was found that the maximum values of Mises-
equivalent stresses in the bone tissue of the
prosthetic bed are observed in the third type of
mandibular atrophy at all types of loadings. The
largest values for this model are calculated for
asymmetric loading in the area of molars and
canines; they were 9.2 MPa. The maximum stresses
are set in the area of the preserved alveolar part in
the anterior area (Fig. 3).

Table 1
Maximum values of voltages of Mises equivalent in the bone tissue
of the prosthetic bed (MPa)
Type of atrophy of edentulous mandible according to Keller
Type of load I T v
CD RDI CD RDI CD RDI CD RDI
Symmetric 7.6 93.0 7.0 53.0 9.0 68.5 7.1 31.4
Asymmetric 7.3 76.9 5.6 56.8 9.0 68.3 7.1 30.3
(molars and premolars) 8.0 47.1 5.1 56.8 9.2 60.1 7.0 18.7

Notes. CD — BMS model "complete denture - mandible"; RDI — BMS model "removable denture - intraosseous implants mandible".

The lowest stresses were on models that
simulated the second type of edentulows jaw accor-
ding to Keller. Accordingly, the lowest result of Mises-
equivalent stresses in the bone tissue of the prosthetic
bed is calculated for the same asymmetric load in the
area of molars and canines; it was 5.1 MPa.

Most favorable for prosthetics, the first type of
edentulous mandible was characterized by signi-
ficant differences in the distribution of maximum
values of Mises-equivalent stresses in the cortical
bone of the prosthetic bed. Thus, in symmetric load
this indicator was equal to 7.6 MPa, for asymmetric
(molars and premolars) — 7.3 MPa, for asymmetric
(molars and canines) — 8.0 MPa. Whereas in the

20/ Vol. XXV/ 4

model of the fourth type of atrophy, the results were
equivalent for all variants of load, being equal to
7.0-7.1 MPa.

Additional fixation of removable dentures in
simulation models of BMS "removable denture —
intraosseous implants — mandible" led to a signi-
ficant increase in stress in the alveolar bone (Table
1). The obtained data completely coincide with the
results of the work which indicates a significant
exaggeration of stresses and strains in the simulation
model of the mandible in the manufacture of over-
dentures based on implants, which, according to the
authors, leads to accelerated bone resorption [16].
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Fig. 3. Stress distribution in the simulation model of BMS "complete denture — mandible type 111"
in symmetric force load of molars and premolars (a),
in asymmetric — in the area of molars and premolars (b),
in asymmetric — in the area of molars and canines (c)
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As shown in Figure 4a, the maximal values of
Mises-equivalent stresses in the bone tissue of the
prosthetic bed were observed in a well-defined
alveolar part in edentulous mandible type I and
symmetric loading (93.0 MPa). In general, higher
stresses were registered in expressed alveolar pro-
cess (types I and IIl of edentulous mandibles),
while in significant atrophy (types II and IV) the
minimal stress states were registered.

The distribution of stresses was also influenced
by the nature of the force load: the smallest values
were calculated for the asymmetric load in the area
of the canines and molars, the largest — for sym-
metric loading.

A: Copy of 01_1

stress_cort

Type: Equivalent (won-Mises) Stress
Unit: bAPa

Tirme: 1

92,945 Max
30,79

26,541

23,003

19,244

15,3%

11,548

7,6003

3,8309
0,002528 Min

L: 04_1_Molar_lklo
stress_cort

Type: Equivalent fvon-hises) Stress
Unit: MPa
Titre: 1

18,663 Max
26318

75529

64739

5,3049

4,3159

3,237

2,158

1,079
3,9617e-5 Min

Thus, the minimal values of Mises-equivalent
stresses (18.7 MPa) were established for type IV
atrophy of the mandible under asymmetric load in
the area of artificial canines and molars on different
sides (Fig. 4 b).

At the same time, according to all simulation
models of BMS "removable denture — intraosseous
implants — mandible", the maximal stresses are
observed in the area of the marginal bone, which
coincides with the results of previous studies [11].
According to [15], the maximal stresses occur
around one implant, regardless of the type of bone
tissue according to Mish, but decrease in increasing
number of implants to two.

Fig. 4. Stress distribution in the simulation model of BMS "removable
denture - intraosseous implants - mandible":
a - the maximal values in symmetric force load of molars
and premolars in type I atrophy of the edentulous mandible,
b - the minimal values in asymmetric one in the area of molars
and canines on different sides in type IV atrophy
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The maximum displacements of structures under
different types of load for BMS "complete denture -
mandible" are given in Table 2. As can be seen, the
displacements of the bases of complete dentures are
insignificant and fluctuate within hundredths part of

a millimeter for all types of atrophy. The smallest
displacements were registered at a considerable and
uniform atrophy of the alveolar process (type Il of
edentulous mandible according to Keller).

Table 2
Maximum displacements of structures in different types of load (mm)
Type of atrophy of the lower edentulous jaw according to Keller
Type of load I I I v

CD RDI CD RDI CD RDI CD RDI
Symmetric

0,07 34 0,02 2,0 0,05 4,9 0,07 2,0
Asymmetric

0,07 3,2 0,01 2,0 0,05 4,9 0,07 1,7
(molars and premolars)

0,08 2,5 0,01 1,5 0,03 3,9 0,06 1,2

Notes. CD — BMS model "complete denture — mandible”; RDI — BMS model "removable denture - intraosseous implants - lower jaw".

At the same time, the use of intraosseous im-
plants for dentures fixation led to a significant
increase in displacement (Table 2). At the same

A: Copy of 011
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1

3,3653 Max
20014
26174
2,435
1,8696
1,4057
1,218
074784
037302
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Type: Total Deformation
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23078

3 7868
3.2459
27040
21630
1.6229

1,062
0,54008

0 Min

B

time, the fields of displacement are characteristic: in
complete denture they are uniform, while in the use
of implants they are not (Fig. 5-7).

D:02_1

Total Deformation
Type: Total Deformation
Unit: mim
Time: 1

1,9552 Max
1,738

1,5207
1,3085
1,0862
0,06098
065172
043440
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Unit: mm
Time: 1

1,9691 Max
1,750
15316
13128
1,004
087517
065638
043759
021979

0 Min

r

Fig. S. Fields of denture displacement in the simulation model of BMS "removable denture - intraosseous
implants - mandible" with symmetric force load in the area of molars and premolars with different types
of atrophy of the mandible: a-I; b-1I; c-III; d - IV
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In symmetric load in BMS "removable prosthesis
— intraosseous implants — mandible" there is a
considerable mobility of a denture only in distal
areas on both sides (Fig. 5), whereas in asymmetric
— in distal area only on the side of load (Fig. 6-7).
The most mobile was the denture base in type I of

B: 01_1_0OneSide

Total Deformation
Type: Total Deformation
Unit: rmm

Time: 1

3.2131 Max
28561

1,071
071402
0,35701
0 Min

H: 03_1_OneSide

Total Deformation
Type: Total Deformation
Unit: mim

Time: 1

4,8666 Max
43258
3,7851
3,2444
23,7037
2,16829
1,6222
1,0815
0,54073

0 Min

B

mandibular atrophy: displacements were observed
throughout both distal areas. Whereas in other types
of atrophy of the mandible, displacements were
localized mainly in the most distal areas of the base
(Fig. 5-7).

E: 02_1_OneSide

Total Deforrmation
Type: Total Defarmation
Unit: mm

Tirne: 1

19523 Max
1,7354
1,518
1,3015
1,0846
0,86769
0,65077
043389
0,21692

0 Min

K: 04_1_OneSide
Total Deformation
Type: Total Deformation
Unit: mm
Tirme: 1

1,728 Max
1,536
1,344

1,152
0,96002
0,76601
0,57601
0,38401
0192

0 Min

r

Fig. 6. Fields of denture displacement in the simulation model of BMS "removable denture — intraosseous
implants — mandible" with asymmetric force load in the area of the molars and premolars in different types
of atrophy of the edentulous mandible: a-I; b-1I; c-III; d - IV

Summing up, it is advisable to agree that the
increase in stresses and strains with the use of
support implants causes greater masticatory efficien-
cy, and thus leads to an increase in the masticatory
load on the edentulous alveolar process [12]. In our
opinion, in this situation we can assume the effect of
plastic bases of removable prosthesis on the distal
parts of the mandible by the principle of the console.
Thus, the hydrostatic pressure in the mucous mem-
brane exceeds the critical values that causes the
development of bone atrophy.

Our new data on the peculiarities of the distri-
bution of SSS depending on the type of atrophy of
the mandible allow us to differentiate the tactics of
prosthetics. Thus, according to the calculations, the

20/ Vol. XXV/ 4

use of complete dentures without additional support
on implants is most indicated in type I of edentulous
mandible. This type of prosthodontic treatment will
allow to avoid transient atrophy of the distal areas of
the alveolar part of the mandible. In type Il a sig-
nificant uniform atrophy of the alveolar part of the
mandible is an indication for dental implantation.
From the standpoint of biomechanics in III and IV
types of mandibular atrophy, it is better to place
implants in areas of low or absent alveolar process.
In general, in order to prevent atrophy of the distal
parts of the alveolar bone in all types of edentulous
jaws, it is advisable to consider the possibility of
increasing the number of support implants.
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C: 01_1_Molar_lklo
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1
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Total Deformation
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Total Deformation
Type: Total Deformation
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Total Deformation
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Fig. 7. Fields of displacement of denture in the simulation model of BMS "removable denture — intraosseous
implants — mandible” with asymmetric force load in the molar and canine area in different types
of atrophy of the edentulous mandible a-I; b -1I; ¢ -1II; d - IV

CONCLUSIONS

1. In prosthetics of edentulous mandible both
with "classic" removable constructions and with
additional support on implants, in different phases of
the masticatory act in the osseous base of the
prosthetic bed different distribution of SSS occurs,
this is determined by the shape of the alveolar part
described by Keller classification.

2. The worst fixation of a complete denture on
the mandible in type Il is characterized by the lowest
stresses in the tissues of the prosthetic bed. On the
contrary, the best conditions for denture fixation are
in type I of edentulous mandible, which provide the
highest functional efficiency, lead to an increase in
masticatory pressure on the bone tissue under the
base of the denture and increase in SSS.

3. Fixation of a removable denture on the man-
dible on intraosseous implants which increases the
functional efficiency at the same time leads to an
increase in the masticatory load on the alveolar part,
thus causing a significant increase in SSS.
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4. The maximum stresses during dental implan-
tation are local in nature and are observed in the
areas of the marginal bone where the implants are
fixed. The pronounced alveolar process in types |
and III of the edentulous mandible causes an
increase in displacements of the distal parts of the
over-dentures on both sides in symmetric force load
and on the one side — in asymmetric. It is expected
that such a distribution of SSS in fixing dentures on
implants will accelerate the atrophy of the tissues of
the prosthetic bed.

5. The obtained results allow us to develop an
algorithm for determining the indications for dif-
ferent types of prosthetics of edentulous mandible
depending on the type of atrophy.
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