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[Abstract |

standard model teeth, the three-dimensional finite element models of first molar teeth were established , and the vertical , horizontal and

Objective: To improve that traditional implants could hardly replace those nature-form teeth. Methods: By scanning

oblique three-dimensional instantaneous loads were applied to the model to obtain stress distribution and maximum stress of the tooth
mucosa, cortical bone and cancellous bone. Results: There is no significant difference of maximal stress between the first maxillary
molar and first mandibular molar, but it is quite different from traditional cylindrical threaded implants. Conclusion: This result
suggests that the implant with single form is difficult to meet the functional needs of different teeth , especially molar teeth, and future
implant morphology can be expected similar to the natural tooth shape.
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Table 1 Elastic modulus and Poisson ratio, by material

type
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Figure 1 Development of a three - dimensional finite ele-

ment model
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Table 2 Maximum stress when first molar teeth and cylindrical threaded implants are subjected to 100 N loading force in

different directions (MPa)

251 J71h) CHIERTS B LN BT
AR ME 5.498 3 0.001 9 2.092 1 4.294 0
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AR MqE 6.1727 0.002 2 1.600 9 49725
K- 27.863 0 0.009 2 2.646 4 22.908 0

R 22.347 0 0.007 8 2.8923 19.666 0
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Figure 2 Stress distribution in the first maxillary molar under 100 N loading force in vertical, horizontal, and oblique di-

rections
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Figure 3 Stress distribution in the first mandibular molar under 100 N loading force in vertical , horizontal,, and oblique di-

rections
J& =M RS A 0 N K7 [l BB RN ), 4
P o) 3 HAEAS AR AR T A B 8 T
VPO NG &2 U ¢S E2207 VT Rl

BUAE R A AP ol e 22 1) S AT TR BRSO R A
PR A SR SOR R PR B A R B 40 300 A A
(VARSI N iz s N GON R RN D S o P e e )
WERPAEARIRECAEL IR AR EERIRIAE AR LA SRR BT
MR E T = A BROC T, AR T 3 R RiE A
TEAANTT 10148 B BRIy BB o3 Ai o2 o R 1
JanT LA B, ANTE WA R AR , BT 32 10 1 7645 A5
] bR RO T RARE, Ui AL AR SCR B A T 1
TEBARAF M.

e AT UL A R el AR E D) R 58 0
SRR E IR AR Y oA, 7R 100 N A2 B 2K
SPVEHTT AT IR M AR AR B 52 B i B R g A
BEIF 1045 . UEWITE AR Z [RTRE R/ ING F7 i, HEAR IR
JREMAEL PR B 0. 0 AR vh e — s R LN T
Jil R AL L 3 [ g A b AEL R A B IR 1Y
JRUBS: 22 T AR I RE A 3d i A B (i R AR 25 3
U s I3 B YRR SR AR B 52 3 4 R 7 /)
TR MR AP AR, U0 1 7 4R o e 45 58 A
W o [, 7R BT T A AR R X A
S B R R T RIEE A, BWHZ AT E
HRAZ AT T4 0 SN 5y 3 AR B IR, 515
e A& L 22 , SR R RS E

IRV F A AU 18 2 2 R el A 7 ML 2o
HO £ A T AT S I 7 A 4 30 2 e ) OB 1) £
IE o3 A = A2 B FBER /NI K- J5 1) )i
IR BER R 8L 7 B R R S rh A (7
AL AR B8 7 52 2B/ T A I R PH SR Y
AR o RPN, AL BRECF AR 1A A B 5
Jil Rl L R g RN 7 2 R IR 25 A B A ) 228K
A% AT BRSO AR A S 1 02— I 2 /Y
A, He 8 B2 T A R T g R R AR A B
BRCOR > i Jo] R 4 L R IR N, Fe 28 S BRI
JrORMG, M SR 2 RAIE A, T Lhd i AR 7K
P07 18] B BT U1 7 3 R R LA AR X R LA
AR5 0] A AR S AT A B0 o B 28 147 T 25
L5 HAT A A T RE LS A LR 32 1Y ) 84 4 AN F]
GRISRZR T H A RAS B K Je R SR A 4 i %
JL 3o B A B

TEAR N2, b S0 2 Kb A A fie K
FIAERE KRB T3 BN aRKP i 2z [a], b
LR NEEE ML IR bR o SN L FT NS RPN Y17
B AF T FAEIAIERE 51/

2 BATIR , IH TR R AR T 1A AL
IR CRR R EG R L OO N[V VPR E L L
B HIRIE, 5 MR R % o iAo, B
W FEARTOES RS TR,

BEAb , i T AR 2E S AN ) B L LRE S 7R A2 1Y



F39EH T H
20194F7 H

BMoOHL K

FE AT, S BRI AR ORI T 1 = 4l BRIT AT .
B ERR AR (H AR BRERR) ,2019,39(07) : 1057-1061

+1061 -

WELIES 3 e A ], (EL AT A AL (A KA 0 ARAT B [7)
FESE N T AR A AU o ALK, AP AP A b A
RAFIE N E R

(&% 30k ]

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

Schour I. The development of the human dentition [J1.]
Am Dent Assoc,1941,28:1153

Dan J. Development of the human dentition [J]. Cranio,
2017,35(1) :64-64

Wang HY. Measurement and statistic of human tooth in
ChinalJ]. Chin J Stomatol,1959,7(3) :149-155
Weinstein AM, Klawitter JJ, Anand SC, et al. Stress analy-
sis of porous rooted dental implants[J]. J Dent Res, 1977,
1(2):104

Zhang H, Cui JW, Lu XL, et al. Finite element analysis on
tooth and periodontal stress under simulated occlusal
loads[ J]. J Oral Rehabil ,2017,44(7) :526-536

Dejak B, Mlotkowski A. Three-dimensional finite element
analysis of strength and adhesion of composite resin ver-
sus ceramic inlays in molars(J . ] Prosthet Dent,2008,99
(2):131

Hasan I, Heinemann F, Aitlahrach M, et al. Biomechani-
cal finite element analysis of small diameter and short
dental implant[]]. Biomed Tech(Berl),2010,55(6) :341
Eraslan O, Inan O. The effect of thread design on stress
distribution in a solid screw implant: a 3D finite element
analysis[]]. Clin Oral Investig,2010,14(4) :411-416
Yamanishi Y, Yamaguchi S, Imazato S, et al. Effects of
the implant design on peri-implant bone stress and abut-
ment micromovement: three - dimensional finite element
analysis of original computer-aided design models[J]. J
Periodontol ,2014,85(9) :333-338

Chen G, Fan W, Mishra S, et al. Tooth fracture risk analy-
sis based on a new finite element dental structure models
using micro - CT data [J]. Comput Biol Med, 2012, 42
(10):957-963

Kao HC, Gung YW, Chung TF, et al. The influence of
abutment angulation on micromotion level for immediate-
ly loaded dental implants: a 3-D finite element analysis
[J]. Int J Oral Maxillofac Implants, 2008, 23(4):623
Tepper G, Haas R, Zechner W, et al. Three-dimensional
finite element analysis of implant stability in the atrophic
posterior maxilla [J]. Clin Oral Implants Res, 2010, 13
(6):657-665

D’ Souza KM, Aras MA. Three-dimensional finite element
analysis of the stress distribution pattern in a mandibular
first molar tooth restored with five different restorative ma-
terials[J |. J Indian Prosthodont Soc,2017,17(1):53
Daubert DM, Weinstein BF, Bordin S, et al. Prevalence

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

and predictive factors for peri-implant disease and im-
plant failure: a cross-sectional analysis [J]. J Periodontol ,
2015,86(3):337-347

Zhang G, Yuan H, Chen X, et al. A three-dimensional fi-
nite element study on the biomechanical simulation of var-
ious structured dental implants and their surrounding
bone tissues| ] ]. Int J Dent,2016,2016(4) : 4867402
Kong L., Hu K, Li D, et al. Evaluation of the cylinder im-
plant thread height and width: a 3-dimensional finite ele-
ment analysis[ J . Int J Oral Maxillofac Implants , 2008 ,23
(1):65

De SE, Jaecques SV, Jansen JJ, et al. Effect of constant
strain rate , composed of varying amplitude and frequency,
of early loading on peri-implant bone (re) modelling[ J]. J
Clin Periodontol ,2007,34(7):618

De Smet E, Jaeccques SVN, Jansen JJ, et al. Effect of strain
at low-frequency loading on peri-implant bone (re ) model-
ling: a guinea-pig experimental study [J]. Clin Oral Im-
plants Res,2010,19(8):733-739

B W R AR T =R AR AOE S X S 1)
Smi[D]. SR, 2013

Watanabe F, Hata Y, Komatsu S, et al. Finite element
analysis of the influence of implant inclination, loading
position, and load direction on stress distribution [Jl.
Odontology ,2003,91(1):31-36

B wi, AR R . R SRR A BROT R
WERWTFEL) ). F Rt BERF R 4 (FARBRRD , 2008,
28(11):1441-1444

Olmedo-Gaya MV, Manzano-Moreno FJ, Cafiaveral -Cave-
ro E, et al. Risk factors associated with early implant fail-
ure: A 5-year retrospective clinical study [J]. J Prosthet
Dent,2016,115(2):150

Po JM, Kieser JA, Gallo LM, et al. Time-frequency analy-
sis of chewing activity in the natural environment [J1.J
Dent Res,2011,90(10) : 1206-1210

Zelic K, Vukicevic A, Jovicic G, et al. Mechanical weak-
ening of devitalized teeth: three - dimensional finite ele-
ment analysis and prediction of tooth fracture [J]. Int En-
dod J,2015,48(9) : 850-863

Santos A, Tanaka CR, Esposito C, et al. Vertical root frac-
ture in upper premolars with endodontic posts: finite ele-
ment analysis[]]. J Endod,2009,35(1):117-120

Laura P. SCI-FI dentistry : Are bionic teeth the future?[J].
Br Dent J,2014,217(9) : 488-489

Huang HL, Hsu JT, Fuh L], et al. Biomechanical simula-
tion of various surface roughnesses and geometric designs
on an immediately loaded dental implant[J]. Comput Biol
Med,2010,40(5) :525-532

[WfmEHEI] 2018-11-08



