ORIGINAL ARTICLE DOI:10.4047/jkap.2010.48.3.224

USEIE HF CIX|RI0] HoiZ S| 0|x= Het

R EE R EEERE LR EEELE R

re
-
Jio
Jx
rie
9
4
K-y
>
or

HETFE T ARl e SHAN mA AL 2] B39 S YAl A& 873 GAk Rl gaks

>

ol

ol
_y_
E_\_,
R
El
ol
2
ox,
of
12
o,
o,
N
)
i
ol
(=]

e xR
F TR

ol B 27 4.1 mm, 2 o] 10mm«] | 218 (submerged) 1.4 A (Dentis Co., Daegu, Korea) 2 7] ¥ A+ 0 2 A A5t A Rl 2 =t % Rullo] AR 39 =
FHA T AZ g ‘5 7 A2 A% AT (A 2 ] 731%?3mm°ﬂ =°] OISmm,JJ #] 03 mm &] 7] A]PA} (microthread)7} 7128 22, A
LAY 2d 135U ]Ol‘/} g o] oh1] 2} I-stage 3 (inemal type) T1AF1 & 7F71 WA AL} 7h3- 2], A9 2l I v 4] B A btk dj 2 Bd T} 5
7} ]*‘UW]‘/VV} 7H3EA e BE, A8 2 IV: 2 A% (one piece system) Y ZTHE 2 2| & F-5--o] 3mm 47 9 ”P’L(Coma‘/lt}’)‘ﬂ’%
<
%

t rlo

i)

ol
=
£
ol
o,
—z
fuj
_>;L
o,
> o r

N

N
r

i}
>
e
Rl
mE‘_-
:.‘j:
_1

=1
(@)
oo o

€]

T A e vz 2d 7 E"é 3t 1 Al platform 7H Akl ol =01 1 mm 9] SANH (reverse bevel) & 7t 9. F-3H8 A4
i%*llﬂ*o = 2 713991 NISA Il/Display Il (EMRC, Troy, ML, USAYE AFg-81od, S04 0.2 A S E/Z 23-E& Bl g eigich a4 42 5Y
S Al 2ko) 7} Sle AR 9 YEHE (2 Bd + T A RE)E 9mm 7 9] o2 219813 YEHE A5 el 3029 2=
Zi°§°] B]—v_j—g—liﬁ]—;ﬂ,] OF;IO H/H ]_oﬂr/]_
) [7} A8 2 Vol X = 3ol Azt uigtou Ae RA LAY Bl Vet R RO HAE S8 o] Bl o 4488 7158 4&
ifﬂozmm%*ﬂ{% Ao X9 &8 AE 2 Mol 4] 2111 MPaZ 71 =k A Bl 19 48 2dl Ve H 2ok 5 0 2 717} 1839 MPa, 1788 MPao] 3o A E
R IVEzEE 15.09MPaE QF7F L2 14,78 MPa, 14.63 MPa 9T}

—~ Ol
o
Py [o

(=)

I = -z o dlo o o N [Q
- Z 48 =

> Ao NO
ol
ofN
o
oL

"‘ rlr

o
11k
)
o
filin)

ZE: 2% vl A A A& BEF-2] T (concavity) 3ol 7H A B 9] $2 15 WA o] ZI7E Qe A 02 A (083 78 H 8] 5] 2010:48:224:31)
FQ B JSREAT OARL A S B, f ea, 47 &9
MEZ microstrain 7§ =2} 3199 th o] 2E#Q1S SH o2 FhikslH
40 -55MPa % =7} vk A ZHE A S 242 vl &4
(78 ASTE A FRAZT2 YSHE o FohAn] I F /WG Aol F-23}e] 71913 Ao 2 Zhsto] MdE
Aol oot dFe AR, 0 Bl vl Fasith 18] o S5 BAMA 2ERL o] niAlEd EA 9] AR
U AZSHETL 77 dell A ARst 5 7158 & g map ol R HefstefoR i
HASol e ANAQ o] dojuA Huz 1 L1t W oA o] o o3 uy o o] Z e & AlolL} Alo] 2,
difo] JEHE AT Ropo] T FA7L Hol girh bd ASHEF AWM Z2eF AL, F23 o v B
Z 24 BAE QAR S e e dEHE oA HAHJT AFTIA HAE S & ARAI)] HE
FI9) A AA N F AAR nlAG BAL AESA £ A PHoRE dEHE ™ e E =AY, 2717
AR dERE AR YAl Fol AeH ol st T AZTE AL YSTHE FA o7 AP Bl 2] o 20
O FME R HAF Ao Fad Yelog 2g UK HHsL JETE HHAAEU Fo] Ak oA
o otk YEUE AFF T E ARE e wd PHES FAM JERERE AN HelE 719 1@l 1A
2o gEPFoR A SYFFo| A1 wA LTAATE B LS FaATlHE Zolth gy B Ao
Prendergaste} Huiskes' = 1P| 4] R3] & o] 83+ fratahed-S WAE $8& 2Ydle 892 YESHE AF =R WddE
Sl Fo] Aets wow nAEgo] Avla, g o R oAl AQ dre SRR JETE N A
af mlAE o] A frEl e AR A&l ol o wAlE  Slo] M S o v - g ash

WA Zo] o} 22 0] WA E 2= 9t} 519 01, Frost? UEHE HHEASHEL F Alo]9] 3] A 72 Aol
L g A Zo A u|HEAto] WrAlsl= ~E | 9lo] 3,000 - 4,000 HAZd| 71 7W7ke] S1AsteZ WA ge] st 14

*alAAE 24
700-412 th 7 A) 7 AFE 5 271 188-191%] 38k ] <) 8F ) 84l X] 25 H 8 a2 053-600-7651: e-mail, khjo@hknu.ac.kr
A 20109 68 309/ A F55 Y 2000 78 79/ A A €)Y 2010 79 129

* A thesis submitted to the Council of the Graduate School of Kyungpook National University in partial fulfillment of the requirements for the degree of Ph.D. in Dental Science December 2009.
224 etz EElR] 20104 462 32



A} mebd o)A AFAME ZR Aol B a7t
Tk 24127 71 - platform switch, ™ B] A PA} 287 il & o
o] Sl TR A 40 B AP Hof 5o] 1
ga%iANHq}%@%M5}r4na41
AT 3l 7R W of| Z3lsle] 1 g2 FA Ao
3l the A1 S /A 1 Qo B2 o5 TRl e w3t
=2 0 2 vl wale] AAA S TZA 0 2 Hrlsls A o]

stk

i_.

er

1—m mm
mmmmm
‘Z'O 04_, _P‘ _|01'

£ Q7 DEAE 47 iAs) S8 1A,
A %%%ﬁ%%ﬂﬂﬂ@ 9 3% G Dol HHE

1. 7l 22 (Geometric model)

2173 4.1 mm, Z °] 10mm 2| v} & 127 A (Dentis Co., Daegu,
Korea)Z 7] 2 @4} 0 2 3} (Fig 1A), A5 F22 Z 3 A O
Z 295 438 th (Fig. 1B). t 2= 2d u A &= w4 WA
°ﬂ 0] 033 mm 3] %] 1.8 mm2| buttress % 2 = LA o] 71| of

10w 317 A shol] = self tapping 2] ©] M At o] Qltk th 2
E%«l 785, 7 -0l A 1% A platform 273 -2 4.1 mm 1 vl] H] &
A F £73-2-33mm 2 7H50], A Z ol A platform switch & 7}
7} oAl A= AT

Ad Rd 2=t 2] AR 39
T A2 e Hol & & oAl 714 74
A ATE o MAF & A 59E 7}
=] Atk (Fig. 2).

49 mE7S ek,
DECEENU S ESEETOLE BT R EE

7452 3 mm o io} 0.15 mm, 3 %] 0.3 mme] A A}
(microthread)7} 7} =l

2) 43 2 (Typell): A3 22 13} 5L g A o]ut, v
o] o}e} I-stage & (internal type) T]AFO1-S 7171 =d]
(platform switch & 2}7} vl A € =)

3) 49 =l I (Type ID): o 2] 7 vpARR2: 2 el o} 5
S} I-stage @ A% Tkl S 748 (0] 2ee) platform
switch ¥}7} v ] ¥l =2l

4HAd 2 IV (TpelV): A8 JZTHEZ X2 A543
mm %] 73 2] vk EAFS- 7h= w )

543 2LV (Type V) 14 2 LR R AT i 2
9 2} =A 34} 1% A platform 713 242 of] o] 1 mme] &
AR E 2w
A 2 13 A3 2 11 9] 7 Fof Foj¥d nAUAlE &=
0]7}0.15 mm, 3 %] 7} 0.3 mm o] 1] o] A Z AL /)25 o] 2]
HA] 912 7F 1.8 mmQl S}-2] FupAke} 52 (synchronize) 1]
ALk TypelV JEAEE 529 478 ol A2 25

B (0] 2.8 mm)dl] TH2E7} X 2% vhske| A v A3
a2 7RI,

2| 2E2] 7]5ketA 9 /dol
o] RE A ndo|r] dx|x
F9 2o AL nE
o] HAZe 0] &8 X
2, & ATl = X224 s 1.5 mm ¢ %]
IB)ell A <] 272 9mm= 1 sl e) A2
Boo X LA 1.0 mmE 7Pt on, okF HolE

Z A9 w2l H Aol o] 1.5 2 A s}t th ¥4

fak e A S Fig 39 YehAS]th

¢
re
Uk
oo
i
Shd
53]
=
=
)
fm e
oY of

31
J
P‘L
N,
1o
:?L_',
9,
[
A
[0 -z o2

}‘U
(i)
=2
R
off
e
of
ol
=
td
e 4
o
ol
ol
38
o

o
N
ko
r U
o2
oot

I to

Y

W _h

R

- |0

mH

Ul

=

rr

o
oot @

8.0mm
.35 mm

crestal bone
width at 1st
thread: 9.0 mm

1.0 mm

Fig. 1. Schematic presentation of the implant/bone complex shown in a bucco-lingual aspect showing.
A: detailed dimensions of the submerged type fixture, B: basic dimensions of the implant/bone complex.
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Fig. 2. Schematic presentation showing the crestal module designs of the control and five experimental implant systems. A: submerged system (control), B: submerged
system with microthread (Type I), C: 1-stage internal system with microthread (Type II), D: 1-stage internal system (Type I1I), E: one piece system with concave trans-

gingival part (Type IV), F: submerged system with beveled platform (Type V).
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Fig. 3. Typical finite element mesh (control model).
Elements sitting on the marginal bone surface within 1
mm away from the implant wall were given equal
size, 1. 0.2 mm as seen in the box, in order to facilitate
a direct comparison between the models analyzed.
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Table 1. Mechanical properties (bone and implant materials)

Material Young's Modulus (GPa) Poisson ratio Strength (MPa) Tensile yield stress (MPa)
Titanium 1022 0.35 - -
Cortical bone 137 0.3 72 - 76 (tensile) 60
140 - 170 (compressive)
Cancellous bone 1.37 0.3 22 - 28 (tensile) -
Gold (Type IV) 95 0.3 -
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Fig. 4. Stress distributions in the marginal bone around each of six implant models subject to a load of 100 N acting at 30 degree to the implant axis.
A: control, B: Type I, C: Type 11, D: Type III, E: Type IV, F: Type V, G: stress band in MPa.
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Stresses on the marginal bone surface
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Fig. 5. Stress distribution (maximum compressive stress) on the external surface of marginal bone around the each of six implant models.
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Influence of crestal module design on marginal bone stress around dental implant

Jung-Yoel Lim, MSD, PhD, Jin-Hyun Cho, DDS, MSD, Kwang-Heon Jo*, DDS, MSD, PhD
Department of Prosthodontics, School of Dentistry, Kyungpook National University, Daegu, Korea

Purpose: This study was to investigate how the crestal module design could affect the level of marginal bone stress around dental implant. Materials and methods: A sub-
merged implant of 4.1 mm in diameter and 10 mm in length was selected as baseline model (Dentis Co., Daegu,Korea).A total of 5 experimental implants of different crestal
modules were designed (Type I model : with microthread at the cervical 3 mm, Type Il model : the same thread pattern as Type I but with a trans-gingival module, Type III
model: the same thread pattern as the control model but with a trans-gingival module, Type IV model: one piece system with concave transgingival part, Type V model: equipped
with beveled platform). Stress analysis was conducted with the use of axisy mmetric finite element modeling scheme. A force of 100 N was applied at 30 degrees from the implant
axis. Results: Stress analysis has shown no stress concentration around the marginal bone for the control model. As compared to the control model, the stress levels of 0.2 mm
areas away from the recorded implant were slightly lower in Type I and Type IV models, but higher in Type II, Type IIl and Type V models. As compared to 15.09 MPa around
for the control model, the stress levels were 14.78 MPa, 18.39 MPa, 21.11 MPa, 14.63 MPa, 17.88 MPa in the cases of Type I, II, I1I, IV and V models. Conclusion: From these
results, the conclusion was drawn that the microthread and the concavity with either crestal or trans-gingival modules maybe used in standard size dental implants to reduce
marginal bone stress. (J Korean Acad Prosthodont 2010,48:224-31)
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