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Table 1. Type of models

23& AANAT 4379 YEWNE= Branemark
system®(Nobel Biocare, Gothenberg, Sweden)
9] UCLA X134} Endopore system®(Innova,
Toronto, Canada)®] UCLA A5, Frialit-2 sys-
tem® (Friadent, Mannheim, Germany)2] Aurobase
A, 1.T.1 system®(Straumann Institut,
Waldenburg, Switzerland)2] Octa A|FE 212t
ol gt on, ztzte] Rde AZHE T A A
HFE 924 P22 AAsI T (Table 1). 8
Ase "7 X HeAtE] 12 A3% FFFE 4
At (gold cylinder) Aol F23 FHZ AR
AN FUALE Y& access holeE FEAE
oz At BE B¥ uAA g AF5
UZHE FH8AE AEXE FuZ 8o Azs}
At AERE FH wa} F o)) =& F33)
Atk AR BEEe] A% e Wheeler®®9] 7}
825 I 3o IF X273t Zo] 8.5mm FHEF
2 7.5mm9l 3¢ A1473 2 AASA T
A Rl 7184 DA gAFeE o
Ho] H= FHY= AT EHELS AYF Y
Aol olal R HE Aoz At

2o FAZ T8 WEE Ao EXF
she) A| 147X 3P A X229 ¥ -2 AA] At
WAV @3 &9 ARl (tomograph) 9] AHE (tracing)
£ Fag st AP o A2 At

W, Fatet A EA

e Bl A el 2AE e n
&2 3} Gibbs9t Mahan,? Craig,”? Anderson®#¢]
ATE Fne sl 150NY FA85E ugdel
ZAl g}l 748k 7%-Z Load 1(]8} L1o.2 ®7]) 2
Y XY FFo2RE 40° 72047 WP R

Model Fixture Abutment Diameter Length
BRA Brénemark MKII UCLA 4,0 mm 13 mm
END Endopore UCLA 4.1 mm 12 mm
FRI Frialit-2 stepped screw Aurobase 4.5 mm 13 mm
ITI I.T.I solid screw Octa 4.1 mm 12 mm
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Aol AAHe] 150N
Load 2(ol3 L22 ®7)2 4353 r,} %2
(static load)S 7}stg o 7k A9 22 % oﬂ
BAste SO Arlg RIS SN AR
7oz Fo| 71X 25 uHsle, dSHE nPA

&8 F2E, a2ln FH F2AdAE W] 3
LHEE 9 (Fig. 1).
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Fig. 1. Loading condition on the occlusal surface of
the crown and each component of model (1. com-
posite resin 2. crown + abutment 3. abutment screw
4. fixture 5. cortical bone 6. cancellous bone). 150
N of vertical load(L1) is placed on the central pit of
an occlusal surface and 150 N of 40° oblique
load(L2) is placed on the buccal cusp.
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BRA END

FRI IT1

: Between the fixture and superstructure
¢ Between the fixture and abutment

QW

. Between the fixture and abutment screw

= FRI

Between the abutment and abutment screw = ITI

A, C ! Initial gap width = 10un

B

: Initial gap width = 1um

Fig. 2. Gap boundary of each model are shown in strong black line and each finite element mod-
el uses Branemark(BRA), Endopore(END), Frialit-2(FRI), I.T.I(ITI) system for implant

fixture, respectively.

Table II. Number of element and node in each model

Model Element Node

BRA 2,421 2,538

END 2,115 2,249

FRI 3,074 3,192

ITI 2,379 2,498
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Table III. Material properties of the each compo-
nents of mode

Properties

Material Young s modulus ;  Poisson s

E (MPa) ratio ; v
Cortical bone 13,700 0.30
Cancellous bone 1,370 0.30
Titanium 102,195 0.35
Composite resin 12,500 0.35
Gold crown 100,000 0.35

(Table V~VI, Fig. 3~10).

7v. A8 (L)

AAA o2 L19 3t5z2dY4d = FRI ITI,
END, BRA «£2.2 8] A AR+ d2E JEl
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zoz AtF YAl X & ITIL, FRI, BRA, 283
END €22, dZNE|ME ITL FRI, END, 218
I BRA €22, 794 & FRI, END, BRA, 28]



Table IV. Maximum equivalent stress of each components for axial loading{Unit: MPa)

Model BRA END FRI IT1
Area
Bone/implant interface 73.97 57.37 75.07 52.17
Abutment screw 182.17 203.25 133.19 107.68
" Implant 740.10 690.91 209.96 97.68
Resin 315.27 310.55 283.48 331.46
Crown 182.17 203.25 64.19 45.74
Abutment - - 292.33 59.14
Table V. Maximum equivalent stress of each components for lateral loading (Unit; MPa)
Model BRA END FRI ITI
Area
Bone/implant interface 190.00 187.99 171.19 180.01
Abutment screw 476.53 500.99 255.26 225.80
Implant 1483.83 1524.53 534 .52 301.14
Resin 77.08 82.06 130.28 59.62
Crown 476.53 500.99 330.73 347.76
Abutment - - 534.52 257.73
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oz g2lo] WA A ZHE Ui
2. 9]

7 S48 (L)
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Table VI. Maximum deflection value(Unit; um)

Model L1 (axial) L2 (lateral)
BRA 65.8 386
END 71.0 398
FRI 67.8 374
ITI 52.2 326
4 (L2)

BRA, END &2
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ABSTRACT

STRESS ANALYSIS OF SUPPORTING TISSUES AND IMPLANTS
ACCORDING TO IMPLANT FIXTURE SHAPES AND
’ IMPLANT-ABUTMENT CONNECTIONS

Sang-Un Han, D.D.S., Ha-Ok Park, D.D.S., Ph.D., Hong-So Yang, D.D.S., Ph.D.

Department of Prosthodontics, Gollege of Dentistry, Chonnam National University

Purpose: Four finite element models were constructed in the mandible having a single implant
fixture connected to the first premolar-shaped superstructure, in order to evaluate how the shape
of the fixture and the implant-abutment connection would influence the stress level of the sup-
porting tissues, fixtures, and prosthethic components.

Material and methods: The superstructures were constructed using UCLA type abutment,
ADA type II gold alloy was used to fabricate a crown and then connected to the fixture with an
abutment screw. The models BRA, END, FRI, ITI were constructed from the mandible implant-
ed with Branemark, Endopore, Frialit-2, I.T.I systems respectively.

In each model, 150 N of vertical load was placed on the central pit of an occlusal plane and 150
N of 40° oblique load was placed on the buccal cusp. The displacement and stress distribution
in the supporting tissues and the other components were analysed using a 2-dimensional finite
element analysis. The maximum stress in each reference area was compared.

Results:

1. Under 40° oblique loading, the maximum stress was larger in the implant, superstructure and
supporting tissue, compared to the stress pattern under vertical loading.

2. In the implant, prosthesis and supporting tissue, the maximum stress was smaller with the
internal connection type (FRI) and the morse taper type (ITI) when compared to that of the
external connection type (BRA & END).

3. In the superstructure and implant/abutment interface, the maximum stress was smaller with
the internal connection type (FRI) and the morse taper type (ITI) when compared to that of
the external connection type (BRA & END).

4. In the implant fixture, the maximum stress was smaller with the internal connection type (FRD)
and the morse taper type (ITI) when compared to that of the external connection type (BRA
& END).
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5. The stress was more evenly distributed in the bone/implant interface through the FRI of trape-
zoidal step design. Especially Under 40" oblique loading, The maximum stress was smallest
in the bone/implant interface.

6. In the implant and superstructure and supporting tissue, the maximum stress occured at the
crown loading point through the ITI.

Conclusion: The stress distribution of the supporting tissue was affected by shape of a fix-
ture and implant-abutment connection. The magnitude of maximum stress was reduced with the
internal connection type (FRI) and the morse taper type (ITI) in the implant, prosthesis and sup-
porting tissue. Trapezoidal step design of FRI showed evenly distributed the stress at the bone/implant
interface.

Key words : Shape of the fixture, Implant-abutment connection, Bone/implant interface, 2-dimensional
finite element analysis, Stress distribution
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