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Abstract

Introduction: The study's purpose was to compare the maxillary All-on-four, All-on-five, and All-
on-six designs in terms of stress distribution in the bone and various components of
the prosthesis design.

Materials This finite element analysis study was carried out descriptively in 2024 at the Faculty

& Methods: of Dentistry in Isfah.an. An edeptulous maxillary model anq three in)ple}nt—based .fixed

* prostheses were designed. Design 1 (All on four): two vertical anterior implants in the

position of the lateral teeth and two posterior implants with an angle of 30 degrees in

the position of the second premolars. Design 2(All on five): one vertical implant in the

position of the central tooth, two vertical implants in the position of the lateral teeth,

and two posterior implants with an angle of 30 degrees in the position of the second

premolars. Design 3 (All on six): two vertical implants in the position of the central

teeth, two vertical implants in the position of the canine teeth, and two short vertical

implants in the position of the first molars. A force of 1200 Newtons was applied to the

left end of the superstructure, and then the maximum stress in the bone and
corresponding prosthetic structures were compared.

Results: The All-on-Six design caused the least stress in the bone and prosthetic structures, and
the All-on-Four design caused the most stress.

Conclusion: Among the designs evaluated, the All-on-six demonstrated the most favorable
biomechanical performance. The All-on-four design exhibited the highest stress levels
within bone and prosthetic components. While the All-on-five design presented
intermediate stress levels compared to the other two models.
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Equivalent Stress 3
Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 s
5/23/2024 8:57 AM

4.1686e7 Max
1.2955e7
4.0261e6
1.2512e6
3.8885e5
1.2085e5

37556

11671

3627.2

1127.3 Min
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Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 s

5/30/2024 6:00 AM
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1.7401e6
6.1701e5
2.1878e5

77573

27505

9752.7

3458.1 Min

Equivalent Stress 3
Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 s
5/30/2024 7:53 AM

3.1679e7 Max
1.0398e7
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1.1203e6
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Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 5
5/23/2024 10:26 AM

8.7911e6 Max
3.5575¢6
1.4396e6
5.8258e5
2.3575e5
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Equivalent Stress 5
Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 s
5/23/2024 9:20 AM
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1.4719e7
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635.07 Min

Equivalent Stress 5
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Time: 03 s
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1.508e8 Max
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Equivalent Stress 6

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 03 5

6/28/2024 2:59 PM

8.0087e7 Max
3.0481e7
1.1601e7
44154¢6
1.6805¢6
6.3961e5

o 243445

o 92653

35264

13422 Min

Equivalent Stress 6

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 035

5/30/2024 7:46 AM

7.7453¢ 7 Max
B 174687

4 3.9395¢6
8.8543¢5
2.0098¢5
45191

10192

d 2206
51839
116.91 Min

Equivalent Stress 6

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 5

5/30/2024 8:05 AM

6.8011e7 Max
2.0691e7
6.295¢6
1.9152¢6
5.8266e5
1.7726e5
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16407 ’
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1518.6 Min
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Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 5 . '
5/23/2024 10:25 AM
) 1.3327e8 Max

516647

2.002%7

7.7645¢6

3.0101e6

1.1669e6

452385
1.75375
67908

26357 Min

Equrvalent Stress 8
Type: Equivalent (von-Mises) Stress
Unit: Pa )
Time: 035 :
5/30/2024 7:51 AM

1.0615¢8 Max
. 300137
= 150077
5.6423¢6
212146

7.9762¢5

2.999%5 ‘ Q
1.1276e5

42395

15940 Min
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Time: 03 s
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9.9115¢6
461626
2.149%6
1.0013¢6
4.6635¢5
2.172¢5 o G
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Equivalent Stress 7

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 0.3 3

6/28/2024 3:08 PM

219457 Max
11617
61426
3.24%8:6
1.715:6

9.09455
N 481145 ’
254545

1.3466e5
71242 Min

Equivalent Stress 7
Type: Equivalent (von-Mises) Stress

Unit: Pa ’
Time: 03¢
5/30/2024 612 AM

1.7361e7 Max
N 9.1904¢6

4 4.8651¢6
257546
1.3633e6
7.21695

— 3.8203e5

e 2.0223e5
1.0706e5
56671 Min

Equivalent Stress 7
Type: Equivalent (von-Mises) Stress

Unit: Pa
Time: 035
5/30/2024 8:09 AM

1.35e7 Max
2.2285¢6
3.67%5
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10026
1655.1
273.23
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7.4463 . -
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