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Retrospective study of implant stability according to the implant length,

diameter and position

Ji-Hye Kim, DDS, MSD, Jin-Yong Jeon, DDS, MSD, Yu-Ri Heo, DDS, MSD, Mee-Kyoung Son*, DDS, MSD, PhD
Department of Prosthodontics, School of Dentistry, Chosun University, Gwangju, Korea

Purpose: The aim of this retrospective study was to evaluate the influence of implant diameter, length and placement to implant stability. Materials and methods: Total 90

™M

implants (US II plus

, Osstem co, Busan, Korea) of 72 patients were determined as experimental samples. The factors of diameters(e 4 mm, ¢ 5 mm), lengths (10 mm, 11.5

mm, 13 mm), and implant placement (maxilla, mandible) were analyzed. The stability of the implants was measured by resonance frequency analysis (RFA) at the time of implant
placement and impression taking. The difference of ISQ values according to patient's gender was evaluated by Independent t-test. ISQ values were compared between implant
diameter, length and placement using one-way ANOVA and Tukey HSD test (a=.05). To compare ISQ values between at the time of surgery and impression taking, paired
t-tests were used (a=.05). Results: The change of implant length did not show significant different on the ISQ value (P>.05). However, 5 mm diameter implants had higher
I1SQ values than 4 mm diameter implants (P<.05). Implants placed on the mandible showed significantly higher ISQ values than on the maxilla (P<.05). Conclusion: In order
to increase implant stability, it is better to select the wider implant, and implants placed on mandible are possible to get higher stability than maxilla. ISQ values at impression
taking showed higher implant stability than ISQ values at implant placement, it means that RFA is clinically effective method to evaluate the change of implant stability through
the osseointegration. The consideration of the factors which may affect to the implant stability will help to determine the time of load applying and increase the implant

success rate. (J Korean Acad Prosthodont 2013;51:269-75)
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Table 1. Mean ISQ values according to patient's gender at surgery and impression
ISQ values (Mean + SD)

Patient's Gender n .
Surgery Impression
Male 41 77.80 & 827 81.12 = 5.77
Female 31 7972 £ 5.14 82.33 =435

No statistically significant difference according to patient's gender at surgery and
impression (P>.05).

Table 2. Mean ISQ values for different implant lengths in ¢ 4.0 mm implants at
surgery and impression
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Table 3. Mean ISQ values for different implant lengths in & 5.0 mm implants at
surgery and impression

ISQ values (Mean + SD)

ISQ values (Mean + SD)

iz i £ n Surgery Impression lingg it L gRin n Surgery Impression
10 mm 15 7433 +7.13 7743 + 4.56 10 mm 15 79.27 + 5.51 82.33 +3.46
11.5 mm 15 76.03 + 6.84 79.33 £5.21 11.5 mm 15 81.07 = 7.17 84.97 + 3.02
13 mm 15 7747 £ 6.61 80.07 + 4.87 13 mm 15 83.90 + 5.27 8590 + 4.34
No statistically significant difference according to implant length at surgery and No statistically significant difference according to implant lengths at surgery
impression (P>.05). and impression (P>.05).
N0 r N0 F
85 85
80 80
5 [N 1 Surgery g [ Surgery
€ 75 §§ Impression € 75 F Impression
g % g
2 \ 2]
70 F 0r
§
65 | \ 65
§
60 E . fi 60 E L
4+10 44115 4413 5+10 5115 5+13

Implant diameter * length (mm)

Fig. 1. 1SQ values (Mean = SD) for different implant lengths in ¢ 4.0 mm implants
at the time of surgery and impression taking. There is no statistically significant
different according to the implant length.
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Implant diameter * length (mm)

Fig. 2.1SQ values (Mean £ SD) for different implant lengths in ¢ 5.0 mm implants
at the time of surgery and impression taking. There is no statistically significant
different according to the implant length.
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Table 4. Mean ISQ values for different implant diameter in 10 mm implants at surgery
and impression

ISQ values (Mean =+ SD)

Implant Diameter n Surgery Tmpression
4 mm 15 74.33 + 5.51* 7143 + 3.46%*
5 mm 15 79.26 + 7.17* 82.33 £ 3.02%*

* statistically significant difference between @ 4.0 mm and @ 5.0 mm implant at surgery
(P<.05).

** statistically significant difference between @ 4.0 mm and @ 5.0 mm implant at
impression (P<.05).
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60 E

Surgery Impression
Time of ISQ measurement

Fig. 3. ISQ values (Mean £ SD) for different implant diameter in 10 mm
implants at the time of surgery and impression taking. The stars (¥, **) indicate sig-
nificant differences between 4 mm and 5 mm diameter implants (P<.05).
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Table 5. Mean ISQ values by implant position at surgery and impression
ISQ values (Mean =+ SD)

Implant Position n Surgery Tmpression
Maxilla 36 75.82 & 7.52* 79.25 + 5.68**
Mandible 54 80.58 + 6.07* 83.29 + 4.14**

* statistically significant difference between maxilla and mandible at surgery (P<.05).
** statistically significant difference between maxilla and mandible at impression
(P<.05).
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Surgery Impression
Time of ISQ measurement

Fig. 4. ISQ values (Mean & SD) depending on implant position (maxilla /
mandible) at the time of surgery and impression taking. The stars (*, **) indicate
significant differences between implants on the maxilla and mandible (P<.05).

ThEtR|TtE HSE(R| 51 4%, 20134 102



AR - HHE - 572l - L0/

A 3L 7R 1SQ gk AsHeoll F&& IAA] o2 Wk, o1&
HE AL G nFvka gk vk gk Ao =
273 4mme} 5 mm 9 EFHE Bl M Lo 7} A= 1SQ &
S7retl et A A 0 2 frof dnkat Aol = gle W, A7
7t TRt = frel Al Aol & Btk AERE 47
I mm 7= 1] 9} 3 Foh= 1A & 20:30% S7HA1 71 2t
e W o] 3mm F7h W 9 1 ks M A & 10% S 7H

Acka e ma weh el WAL Ao o] 9
A AL B2l Aol dolg ZAIYE AnT o BE
49 491t} 2, 4

o =
[¢)

|

l
2

S

A
17)3 5
2 FeIe

tl

o M 3L 9
% go lr
O ml
Ko
N
82
i oxt

ol i ox |0
o =2
=
fr
of,
o
=
o 2

juhd)
3]

Ir Jo

Yo
4 & yo
o

S o> 4 O g

N, o ¢
4y
zo (&
N
=Ry e)

o o
h, ox,
=2

)
o
o
P
(o]
ol
5}
rie
o
%0,
kel
9,
&t
m
N
Ol
N
fr
ol
lo

tlo &

2
[o %0,
rr
olf
Eiv
tlo
i)
oX,
ol
rlr
ko
98
o
(0
fru
N
olf
o
=
to
(LT

o, b
=
—E‘ r01|
£ 10
S
> ol
2 o
- O
% d
R
NN
Oh!; rO
Y
r
1o, |o
il
M o
ut
i

yo [
pas
o

ol

il
po
o

o W,
s
5
x0
D)

i

of
%
2
o
oX
Lo,
o|X
>
tlo
1
2|
1o
&
¥0
o
PRUNe)
s
vl

oL

r
fol
A
Ll
ne
|
4
o
rr
Y,
o
=2

BT o e A T o | T = R w O e A RSl
o Jo

it ox! ofo
o
ofy Ir
N
fu

Hl8) w2 A7t B2 5
B2 o] Wl ol JEeE ehgAol o B
ol = Aebt shetel 4 o Tee ok
sele 4

o,
Ju
T,
)
(o
ox
o
S,
rlo
ol
ol
12
=
=
El
rj\g

¢

i
T
-,
g0
Kl

= 5 107R 704 9 1SQgke] ¥istE #2-gh Barewal 5]
AT 4 Zaglol A9 $ 3574 219 45 g4

o
vl
n)

)
o
@
o)
BN
S
.
b
i
32
kl
iy
N
o,
o
dr
lna)
rie
i
i)
Y
N

o] 7} 1l eH, 65 o] Foll = AR #h2 KLl
ol g gAY A9 Wigle AZSHE A F 27 =
ol o)k Aaf A o] Alzto] Ao whe} Y ETEC}
9] Z Afo] 32} Z(woven bone)o] Z -2 (lamellar bone) 2 T
oz oAt S e A o2 AP 4 QUth &
A& BE TolA & G A A5 GAISQ 7k

SRS W Q7 A S Al Y =2 18Q# S KAtk &, H i 125
7B Ao QAN EE AT ZH AESTHET} o|2HA <
S A2 FolunE U3} A S 2 A FAET o

ol
o
22
o

re b
Bl N X -

)

f
9,
4w
fr
s

N

o]} 2914 o] 222, Smart peg A7 A
3 5 18Q 7ol AL E F Y T 2ASE nelel
SIth 3 QEAE A& GA D A AS Gl 2%
1SQ 3t Hlwo 24 e 717te) Wahnhe 249 Ho

o T
78 53 A0 FH o 2

ox, = X

d
w2 e §2 [l

—
o,
ok
L
o2
o,
N
ol
4>
%o,
)
T
=
)
il
N
o
o,
o2
%

e ko
fo b»

o
=
o
=
)
rot
=
o
)
re

CHetx|opE Hats|R| 514 4%, 20134 102

pa

Ik
T

[¢]

o >

d

o, ri
e
r
m
i o}{Kﬂ
o
i
)

[
—

o ofo ofil ox wl o U
T

o
fitl
>,
il
i
il

o
—

ul

>~
2 olo

ol

r
RIS |

(o]

fol

i

U

o

N, o ro ok O, iy

o,

(o
[
l
[¢]
-0,
oX,
o,
1o
g
oy
i
o
N
)
oot
=
%0
9
juics
o
O
o
fr

el rr
o,
o,

&
2 o
LK
9
N
s
il
(a0

fm 2
oX
off *
iU o
|

'
-,
rr
—_‘_‘(-',

lo
juies

[d
L)
Im g

ol
o

N

%
o
lo

fm L
erlr
m — ¥
X o
ne & r

0
ro, F
o
ox, W
b
vl
i
Ho
= o

|r0

K
do =
By

nj
2ty
N
o,
ot
o
B
=
i
o
oo
o 1
o
o -

ko Hu
e
(RUNE
i
O,
ks
i}
e
ut
-0,
~
oX,
tlo
o
N
_()‘L
kd
o
=2,

o ofo of Ho o o -

TN
9%
[rt
)
s
o
!
>

-

i
9{_11
0,
o
e
(m
ol
ofy
Y

il
>
o,
tlo
Sl
o,
kS

References

10.

11.

Meredith N. Assessment of implant stability as a prognostic de-
terminant. Int J Prosthodont 1998;11:491-501.

Cochran DL, Schenk RK, Lussi A, Higginbottom FL, Buser D.
Bone response to unloaded and loaded titanium implants with a
sandblasted and acid-etched surface: a histometric study in the
canine mandible. J. Biomed Master Res 1998;40:1-11.
Sykaras N, Triplett RG, Nunn ME, Tacopino AM, Opperman LA.
Effect of recombinant human bone morphogenetic protein-2 on
bone regeneration and osseointegration of dental implants. Clin
Oral Implants Res 2001;12:339-49.

Albreksson T, Jacobsson M. Bone-metal interface in osseoin-
tegration. J Prosthet Dent 1987;57:597-607.

Carlsson L, Rostlund T, Albrektsson B, Albrektsson T. Removal
torques for polished and rough titanium implants. Int J Oral
Maxillofac Implants 1988;3:21-4.

Friberg B, Sennerby L, Linden B, Grondahl K, Lekholm U. Stability
measurements of one-stage Branemark implants during healing
in mandibles. A clinical resonance frequency analysis study. Int
J Oral and Maxillofac Surg 1999;28:266-72.

Schulte W, Lukas D. Periotest to monitor osseointegration and
to check the occlusion in oral implantology. J Oral Implantol
1993;19:23-32.

Aparicio C. The use of the Periotest value as the initial success
criteria of an implant: 8-year report. Int J Periodontics Restorative
Dent 1997;17:150-61.

Meredith N, Alleyne D, Cawley P. Quantitative determination of
the stability of the implant - tissue interface using resonance fre-
quency analysis. Clin Oral Implants Res 1996;7: 261-67.
Meredith N, Book K, Friberg B, Jemt T, Sennerby L. Resonance
frequency measurements of implant stability in vivo. A cross-sec-
tional and longitudinal study of resonance frequency measure-
ments on implants in the edentulous and partially dentate max-
illa. Clin Oral Implants Res 1997;8:226-33.

Oh JH, Chang MT. Comparison of initial implant stability
measured by Resonance frequency analysis between different im-
plant systems. J Korean Acad Periodontol 2008;38:529-34.

273



AR - HHE - 372l - L0/

oiEeE 2o|, 52 o Azl 9130 miE UBRUE ool Bet FI o7

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

13. Krennmair G, Waldenberger O. Clinical analysis of wide-diameter
frialit-2 implants. Int J Oral Maxillofac Implants 2004;19:710-
5.

14. Bischof M, Nedir R, Szmukler-Moncler S, Bernard JP, Samson
J. Implant stability measurement of delayed and immediately loaded
implants during healing. Clin Oral Implants Res 2004;15:529-
39.

15. HanJ, Lulic M, Lang NP. Factors influencing resonance frequency
analysis assessed by Osstell mentor during implant tissue inte-
gration: II. Implant surface modifications and implant diameter.
Clin Oral Implants Res 2010;21:605-11.

16. Ohta K, Takechi M, Minami M, Shigeishi H, Hiraoka M,
Nishimura M, Kamata N. Influence of factors related to implant
stability detected by wireless resonance frequency analysis de-
vice. J Oral Rehabil 2010;37:131-7.

17. Lee JY, Lee WC, Kim JE, Shin SW. The influence of implant di-
ameter, length and design changes on implant stability quotient
(ISQ) value in artificial bone. J Korean Acad Prosthodont 2012;
50:292-8.

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

274

19.

20.

21.

22.

23.

24.

25.

Polizzi G, Rangert B, Lekholm U, Gualini F. Lindstrom H.
Branemark System Wide Platform implants for single molar re-
placement: clinical evaluation of prospective and retrospective
materials. Clin Implant Dent Relat Res 2000;2:61-9.

Kim DH, Pang EK, Kim CS, Choi SH, Cho KS. Non-sub-
merged type implant stability analysis during initial healing
period by resonance frequency analysis. J] Korean Acad
Periodontol 2009;39:339-48.

Scortecci GM, Misch CE, Benner KU. Implants and Restorative
dentistry. CRC Press, 2001, p. 60.

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

Chung DM, Oh TJ, Lee J, Misch CE, Wang HL. Factors affecting
late implant bone loss: a retrospective analysis. Int J Oral
Maxillofac Implants 2007;22:117-26.

Kim JM, Kim SJ, Han I, Shin SW, Ryu JJ. A comparison of the
implant stability among various implant systems: clinical study.
J Adv Prosthodont 2009;1:31-6.

Barewal RM, Oates TW, Meredith N, Cochran DL. Resonance
frequency measurement of implant stability in vivo on im-
plants with a sandblasted and acid-etched surface. Int J Oral
Maxillofac Implants 2003;18:641-51.

et AES(x] 513 4%, 20134 108



ORIGINAL ARTICLE

oI B3): o A7k YFAE 47, 70] DAY R AFAES] P 114 JFE FIA 3718 Fol vl R4k ek

Q1 Th B BE: 729 Sl 2178 S 9070 S EREUS Hphs™, Ossem o, Busn Koren) 0140 2 S ERE 47 459914 A5 BA)e) 3005249
(RFAVC.2 9 ERHE S 4 A\ 5(SQ7H 24110k 3 - 3hetol 4718 473 4mmsh S mme] 2 201 10mm, 115 mm, 13 mm@) 9SS A g3 0.2 Ads gk
290 Q79 BT} EFAAE 733 $44 0.2 80 02 o] 2 H<1517] 91 2ho] Inependent et A| 3 T Y EAE 273, 20], 4 AR 2 1Q 3t
927} 7o) Onoway ANOVAT o] 83 BHEALL AHE & 919) Tukey HSD tesr} A} 9} 1 BRE 191 1A A1) o] paied et 2 #4341

Ak DPNEAE S EAE 47 A 50T EAE ) S BAT A FAE Do)k 271855 BQ R E B/ O BAA 0.2 940l o] 2 2
o)) 9ith 473 Sm Y BUEL 4mm YEVE MTh2) QU 22 1Q 7S MHTHP<09) shete] A JEVEA JOPUTHE 21508 HATHPS05).
EEEER ERERE LR JEAES AR 20| AAAS 5 YT £ FA IS HefolN § 8 I EBE oY

=B2=" a2 “— v o0 iz e} T pe ¢— U
Aol ERIH AT YSHE 2§ 1o daF PR} Z-H2 F o3 A o] O =7 UERE O 24 RFAE o] &3t o] Z-H2hs B3t Y SHE Ao wislE
7k Qo] %“&Zi&i Feet Ao AETh JZHE oA Hrlsho]ol]l JFL FE QA5 3 nEl e YSAEFF AV S AYA L YSTEATES
M7 = Efol E Aoltt. (o x| 2 F 813].7] 2013,51:269-75)

*WR1A ) £20] 4 © 2013 ) @] 2835
501-825 B3 A] T A4 & 375 2w A o] Lo ohY B A gy € o] S AzjdolE B A= 2o} ALAEA-H| G2 3.0 RIS 2ol il 2ol upt
062-220-3825: e-mail, son0513@chosun.ac.kr o] &34l 4= 9l&UTh
Hu Y2039 8¢ 29/ Y F3 Y 20131 9¢ 13 / L w4 & 2 20131
94249

CHStRI 2 MES(A| 20139 513 42 275





