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Fig. 2. Forming of insertion hole with auto drilling machine.

Fig. 1. Schematic diagram (A) and cross-section view (B) of dummy bone.

Table L. Characteristics of dummy bone
Cortical Cancellous
Type Thickness (mm) Density (g/cc) Thickness (mm) Density (g/cc)
D1 3 0.8 27 04
D2 L5 0.8 285 032
D3 1 0.8 29 0.16
D4 0 0.8 30 0.08
336

Table I1. Dimensions of fixtures

Diameter (mm) Length (mm) Surface area (mn’)
35 13.0 194
4.0 115 205
45 10.0 202
5.0 8.5 198
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Fig. 5. Mean values of insertion torque. Fig. 6. Mean values of ISQ.
Table ITI. Mean values and SDs of insertion torque (Ncm)
. . Bone quality
Dimension (mm) DI ) D3 Da
35 % 13.0 79.05 £ 5400 32.00 £ 3.50¢ 15.10 £ 2.02 3.87 £ 040"
40 X 115 9500 £ 2.75° 34.00 £ 2.87° 21.70 =249 344 £ 032
45 %x 100 10341 £ 2.80¢ 37.1 £3.10¢ 23.6 £ 0.84* 3.09 + 0.54
50 %85 11479 £ 6.28° 436 + 201" 29.00 £ 1.76' 1.86 £ 0.14
Different superscript lowercase letters in D4 dummy bone indicate significant differences (P <.05).
Table IV. Mean values and SDs of ISQ
. . Bone quality
Dimension (mm) DI ) D3 oY
35 % 13.0 80.60 £ 0.67 73.32 £ 1.06 6194 £ 1.94 5492 £ 201
40 X 115 79.56 £ 0.69 7322 +1.50 61.76 = 140 5132 £ 144
45 %100 79.34 4 046 7290 £+ 1.70 60.32 = 1.02 4846 + 1.53
50 %85 79.26 £ 0.89 7294 + 136 59.32 £2.02 41.74 £ 3.28°

Different superscript lowercase letters in D4 dummy bone indicate significant differences (P <.05).
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Table V. Regression analysis of bone quality and dimension

Insertion torque ISQ value
F(p) F{)
Dimension 127.62 22474
Bone quality 11,166.90 3,761.17

Table V1. Correlation coefficient between two measurement methods
Dummy bone Correlation coefficient
DI 0470
D2 0.362
D3 0.299
D4 0.841

!
2

)

=
o,
o oX ofl
ol
ol
ofN
A
¢
tlo
(o]
o,
X
ofN
ko
ol
jule
il

o
o IN

flo ox
o
N

(Sl

U gy

I

e off
m
N
N
)
i
o
Y

o

ro N
N
[
o,

oo o

N
)
o,
R
ol
2,
ot
b o
x
ne
il iy
XN

o oX
ox
o
¥
Tﬁ )
o
L L
-0,
=
o
AN o
& e T Ao

(o L oM 2

o 22 e |
N,
(o
o2
ox
o
i
w
B=)

2,
X
B
N
(K
& Ho ol

fm o e 22 ko ]r ox

r
l

i
BN
N

>
=)
i}
A
%0,
0
i
i
_'Y:I_,
Ui

4o W o O, ob ¢
3

o,
oX
tlo
o|N
N
N
>,
)
N
o
o
Lo
o2
=)

)
>
1
i
=
%0,
o
~
B
k=l
N,
o,
)
riu
ol
i
ok

47819
pjue 710

X
o,
o
ru
juies
i}
p

m
1o

S
>,

o
=
=
e
vl
o2

< =

R
@
o8
kB
= °lf
ft o
8
[o &
o,
b e
o o
T
1%
1o =
y o
i
O, ofh 1o
oS My o
ot Y, R

i,
RN A A A

[
1o,
2,
ol
[t
(e}
%
ofN
ko
_O‘L’
ko
_O‘l’,
8
o
R
L ol
2 rlo
o
_0|L

Zol7] 913 FE3 X f7]7te] 83
11, Krennmairez} Waldenberger®= 2]

@ Zole] YEAES Heeke o] 3o

on
M2
&
=

N
e
Sl ol

338

T 3k whA Ivanoff 43} Langer 59 &
T 2ol A A} A5 @ JEVEES i
AL Aol 33 Aol7t e JEVE
Yt 3 B skl

e
A

2 9] 23 (TebleV) 413 9215} 33 F3o)

78 9P AAE nht JEUES] 27urke 24

A Aoz ek ol 3de] 27] gl Fad
: _ :

o

= T

3 RAIER 18] 3134 59 o] vehd &= glck
1

t_

Ly

°of Z YEHECNM O BE E570] BAH L 4
F97E st 2498 s el vk A" F
Sdell SaiA A5 7o) 7t wg e
EUES Yshe AT w0l s an”
ol 27l Zx Zo7} &L YEUET 2 4
g3t A FokrE 7R Ao R Beln
D1, D2, D3 X ZM 53 Fakre=
glol] w2 frol 2HE Holx] @gtan, 4| 2
o] AR a1 Aol7} Fobd 5 wokal
o A& FHste 2R Fore
the 2] $79 2ol o B2
2 deiA ook wety DA B s e
EAstE RSN JSTES] 47
of & F2 Fuhpof 2ol 7 ERAA]
B2 AAZ A dofAl= AFHo| JEHE 2
el o 2 9 wIA7] Wi o2 Y7 (TebleV).
& sehe 2A 9] AEFoA 2k A
A S S shs A8 W= JETHES] A7 ] 7]
A3 Aot Fobd 5 oAtk o2t Avkes =
HES] AGo] AR FE 53] s M e A WA
oA o] 7ksly] Wi o 2 e = 9lrk. 4o
AR R o 2 242 830 IARY 2
B T 54 el 54 Aol & 2 Mol 1 glnh
B} A Fohpztol] folgh #A7F gl
gk ol o] AFSern} FARSHAl 2 Al
2o EAlshs BYclM = gt #AR 2
o FEAo] W& A o= e
ARERH 27] P SN Fa E2
Ex Zo7hdo|tigte A4l AR 02N &

o

<

)

ox

&

N i O ox 2o
R -7 1 e

R
Mool

I

o,
e -
L K
0,
S AT )
2 gt O fo fz AL oX (R

Ao ﬂPi Flr ol

o2
ot
o to |m g

r
gL
(Rl oW,

[
i
o,

&2
rlo
poy
rlo
B~

N

b

s

¢

¢

o,
>,

&L oo 4
X,

o2 r o
SIS
. i)

821\
o,

yus

=)

e

)

e rie

r
m

juics

CHStx| ot HetE|R| 20094 473 32



AZEC| XA} Zo| #aph 27| oHyHol| ojxlE S

she] AR EAAL fA%L AT PEEA
Mﬁ FEE S A5AA 5 Q7] v ol o]
& 2ol ¥EsTgE M 14
D SEv 2o B39
B

th
oﬂ:m o gEREL ool 7] QA
w

iy
>4
HbANE
_L
iy
_>,~L
1o,
i
(=AY
X o,
i
Ao
N,
N =
N,
:.N:

B g
oX
=2
1o,

T 3471 w2l
2 Ag 7L§4 ‘;}8121322

1:0 tlo
>_\LL
|o

oz

(kR
rS dob ]
e

23]

ro,
o4 N ox i

o ol
I o oXx R

>
(e e L
N,
N
43

Y
o
off N = A

QL

B
2R 2y
rﬁ [e N1} _O‘L

oo nu 2L

S
L)
ot

m
o
iy R

H
o &

of
o
o
=)
"
r
g
X,
o,

/\ r _‘Q,
o
oX,
N
fo
F

L oft
N
1<)
= r
Ha
4
itk
0
2 o

[N ot
oL, r_>fL
R

N
N i

\

gt

4 ¢

J s
Mo 12 o
ot rlo o

M L

_l

_‘
me g
o

N
O
H
9
N
o)
w
5

S,
i

lo
2
N,
o
hJ
L

o]ﬂi
o -
1o o

ol aokael i
BolA] egkort (P>
oHP<.05)
D4 28 Z oA
Hobael ot
3t (P< 06>

o139l 292 50 49 e 2 e

HUBE 470] 2 YEREY A}

42 Tigro] @ 4

>, o
N
o
oy
K
R

ofy S
AN (
-

i

u)

w8

o 1>

ng o
N

o, 2 rr

) J%

) rlo

=1

i,

o ol

< —
~ —

AR __
off [

2 ud
N
A=)
o
o
1>
iy &
)
JE

td

—r

n\‘

ol A 744

1. Friberg B, Jemt T, Lekholm U. Early failures in 4,641 con-
secutively placed Branemark dental implants: a study from
stage 1 surgery to the connection of completed prostheses.
Int J Oral Maxillofac Implants 1991;6:142-6.

2. Meredith N. Assessment of implant stability as a prognos-
tic determinant. Int J Prosthodont 1998;11:491-501.

3. Atsumi M, Park SH, Wang HL. Methods used to assess
implant stability: current status. Int J Oral Maxillofac
Implants 2007;22:743-54.

CHEHA|ntE A ES|X| 20094 473 3%

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. O’ Sullivan D, Sennerby L, Meredith N. Measurements

comparing the initial stability of five designs of dental im-
plants: a human cadaver study. Clin Implant Dent Relat
Res 2000;2:85-92.

. Graves SL, Jansen CE, Siddiqui AA, Beaty KD. Wide di-

ameter implants: indications, considerations and prelimi-
nary results over a two-year period. Aust Prosthodont J
1994:8:31-7.

Gentile MA, Chuang SK, Dodson TB. Survival estimates
and risk factors for failure with 6 X 5.7-mm implants. Int J
Oral Maxillofac Implants. 2005;20:930-7.

Ivanoft CJ, Sennerby L, Johansson C, Rangert B, Lekholm
U. Influence of implant diameters on the integration of
screw implants. An experimental study in rabbits. Int J Oral
Maxillofac Surg 1997;26:141-8.

Friberg B, Ekestubbe A, Sennerby L. Clinical outcome of
Branemark System implants of various diameters: a retro-
spective study. Int J Oral Maxillofac Implants
2002;17:671-7.

Langer B, Langer L, Herrmann I, Jomeus L. The wide fix-
ture: a solution for special bone situations and a rescue for
the compromised implant. Part 1. Int J Oral Maxillofac
Implants 1993;8:400-8.

Lazzara RJ. Criteria for implant selection: surgical and
prosthetic considerations. Pract Periodontics Aesthet Dent
1994;6:55-62; quiz 64.

Matsushita Y, Kitoh M, Mizuta K, Ikeda H, Suetsugu T.
Two-dimensional FEM analysis of hydroxyapatite im-
plants: diameter effects on stress distribution. J Oral
Implantol 1990;16:6-11.

Anner R, Better H, Chaushu G. The clinical effectiveness
of 6 mm diameter implants. J Periodontol 2005;76:1013-5.
Krennmair G, Waldenberger O. Clinical analysis of wide-
diameter frialit-2 implants. Int J Oral Maxillofac Implants
2004;19:710-5.

Ivanoft CJ, Grondahl K, Sennerby L, Bergstrom C,
Lekholm U. Influence of variations in implant diameters: a
3- to 5-year retrospective clinical report. Int J Oral
Maxillofac Implants. 1999;14:173-80.

Friberg B, Sennerby L, Meredith N, Lekholm U. A com-
parison between cutting torque and resonance frequency
measurements of maxillary implants. A 20-month clinical
study. Int J Oral Maxillofac Surg 1999;28:297-303.

Bidez MW, Misch CE. Force transfer in implant dentistry:
basic concepts and principles. J Oral Implantol
1992;18:264-74.

Bidez MW, Misch CE. Issues in bone mechanics related to
oral implants. Implant Dent 1992;1:289-94.

Heidemann W, Gerlach KL, Grobel KH, Kollner HG.
Influence of different pilot hole sizes on torque measure-
ments and pullout analysis of osteosynthesis screws. J
Craniomaxillofac Surg 1998;26:50-5.

Schliephake H, Sewing A, Aref A. Resonance frequency

339



2]
Ho
o
o
0x
o
[o=3
[
r
02
2]

ASUEQ| MAT} Lo| #Hap} 7| QHEHol| o|xl= Y

20.

21.

340

measurements of implant stability in the dog mandible: ex-
perimental comparison with histomorphometric data. Int J
Oral Maxillofac Surg 2006;35:941-6.

Nkenke E, Hahn M, Weinzierl K, Radespiel-Troger M,
Neukam FW, Engelke K. Implant stability and histomor-
phometry: a correlation study in human cadavers using
stepped cylinder implants. Clin Oral Implants Res
2003;14:601-9.

Renouard F, Nisand D. Impact of implant length and diam-
eter on survival rates. Clin Oral Implants Res 2006;17:35-
51

22. Friberg B, Sennerby L, Linden B, Grondahl K, Lekholm

23.

U. Stability measurements of one-stage Branemark im-
plants during healing in mandibles. A clinical resonance
frequency analysis study. Int J Oral Maxillofac Surg
1999;28:266-72.

Bahat O, Handelsman M. Use of wide implants and double
implants in the posterior jaw: a clinical report. Int J Oral
Maxillofac Implants 1996;11:379-86.

CHStx| ot HetE|R| 20094 473 32



ORIGINAL ARTICLE

Influence of implant diameter and length changes on initial stability

Jae-Myoung Cho', DDS, Uk Cho', DDS, MSD, Mi-Jung Yun', DDS, MSD,
Chang-Mo Jeong**, DDS, MSD, PhD, Young-Chan Jeon?, DDS, MSD, PhD
'Graduate student, *Professor, Department of Prosthodontics, College of Dentistry, Pusan National University, Korea

Statements of problem: Adequate bone quality and quantity were important to achieve initial stability and to prevent early failures. However there were few published data
available regarding the actual effect of dimensional change in implant geometry on initial stability. Purpose: The purpose of the current study was to investigate the influence of
diameter and length changes on initial stability of implants. Material and methods: Four types of dummy bone (D1, D2, D3 and D4) consisted of cortical and cancellous layers
with different thickness were simulated. Implants which had similar surface area to each other (3.5 X 13.0-mm, 4.0 X 11.5-mm, 4.5 X 10.0-mm, 5.0 X 8.5-mm) were inserted
in dummy bones. Implant stability as a function of peak insertion torque and resonance frequency values were recorded for each implant. Results: 1. Bone quality was a major
influential factor to achieve initial stability (P <.05). 2. In D1, D2 and D3 dummy bones, implant stability quotient values were not significantly different to each other (P> .05),
however insertion torques were increased with wider and shorter implants (P <.05). 3. In D4 dummy bone, implant stability quotient values and insertion torques were decreased
with wider and shorter implants (P <. 05). Conclusion: From a point of view of initial stability, it is suggested that use of wide and short implant may be helpful in avoiding bone
augmentation procedures in area of adequate bone quality. (J Korean Acad Prosthodont 2009,47:335-41)

Key words: initial stability, bone quality, length and diameter of implant, insertion torque, implant stability quotient
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