ORIGINAL ARTICLE

https://doi.org/10.4047kap.2018.56.4.278

*
RUCERE

OJA4Rl" - W - O[5

ERE L LR ETE L

o=

SEEELLEEEE DR BUTEE

Differences in percussion-type measurements of implant stability

according to height of healing abutments and measurement angle
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Purpose: The purpose of this study was to evaluate the effect of healing abutment height and measurement angle on implant stability when using Periotest and AnyCheck.
Materials and methods: 60 implants were placed into artificial bone blocks. After implant insertion, 2, 3, 4 and 5 mm healing abutments were installed on 15 specimens,
respectively. Insertion torque value, implant stability test, Periotest value were measured. Insertion torque value was controlled between 45 - 55 Nem. AnyCheck was used
for measuring implant stability test and Periotest M was used for measuring Periotest value. Implant stability test and Periotest value were measured at the angles of 0 and 30
degrees to the horizontal plane. Measured values were analyzed statistically. Results: Insertion torque value had no significant difference among groups. When healing abut-
ment height was higher, implant stability test and Periotest value showed lower stability. Also when measurement angle was decreased, implant stability test and Periotest val-
ue showed lower stability. Conclusion: When measuring stability of implants with percussion type devices, measured values should be evaluated considering height of heal-

ing abutments and measurement angle. (J Korean Acad Prosthodont 2018;56:278-86)
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Periotest?} AnyCheckS Al-8-5}¢q ?_Wé*
A, HAS] %019} e}IZh o] wsfol
EAFSHE oI,

4 Im 3

7] Aol S

ot pAlRe SBE A TU, BF WAL 5L A
gt Q1x& EZ(artificial bone block, Sawbones Pacific Re-
search Laboratories, Vashon, WA, USA)& o] o] Agls
L5 FF AESII Aok xR Fet sfHE Wt 031
glom'o]7] W], o] S| FsIM W7} 032 glom'e]
228 Aasion MBS B2 At | mm $9 o]
A] Fr(epoxy sheet) 0.2 MBI =2 Z0] 30 mm, L]
30 mm, &°] 41 mm@] A7|2 A|Z}s}STt.

6071<] CMI IS-1T YEZZHE (Neobiotech, Seoul, Korea)S /\]-
gglom I71= E7A 4.0 mm, 20] 10.0 mm= FEAL] ¥
7] AEZHEE AFESI) (Fig. 1A). Healing abutment (Neo-
biotech, Seoul, Korea)= 2% X7J0] 4.5 mm$I o0, =0] 2, 3,
4, 5 mmQl AE& Z+2} 15702 AF&519iT). A5 E A (insertion
torque value, ITV) & 93 E= 2}(torque ratchet, Neo-
biotech, Seoul, Korea)S AF&-3UT}.

B2 AErE el 11788 vio|AE 0|85t IR
FEo] AW} 2lo] Bl 5 N PAZe HEIA(INTRA-
surg 300; KaVo Dental, Biberach, Germany)Z 0|85} Q1= &
EZo FF Y YEHEE AHFOH ITVE 45 - 55 Nem
9] FAIE o2 MY (Fig. 1A). Al BPELS AE=A
(Neobiotech, Seoul, Korea)o| A A|lZ== £F Al WS u}
2} AlSsERITE Al & 0] 2, 3, 4, 5 mme] HAE 10 Nem<)
SYst 3o 2 MFsto] Azt RS ZH2 15708 AR
a8 1,2,3, 42 2F75FYC} (Table 1).%

Periotest A& = 2008 o] £ A]%H Periotest M= AFE-5193
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Fig. 1. (A) Cross-sectional view of CMI IS-II implant (4.0 mm diameter, 10.0 mm length) placed into artificial bone block. (B), (C), (D), (E) show radiographic
images of specimens of 2, 3, 4, 5 mm healing abutments, respectively. In the radiographic images, (a) shows healing abutment and (b) shows implant. (c) shows

cortical layer and (d) shows cancellous bone of artificial bone block.

Table 1. Specimen classification by healing abutment height

Group 1 2 3 4
Healing abutment height (mm) 2 3 4 5
Implant diameter (mm) 4.0 4.0 4.0 4.0
Implant length (mm) 10.0 10.0 10.0 10.0
Number of specimens 15 15 15 15
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(d) 30°
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Measuring device  (c) 0°

(D)=

Fig. 2. Schematic representation of implant stability measurement. Long axis
of implant (a) was perpendicular to horizontal plane (b). IST and PTV were
measured at the angles of 0° (c) and 30° (d). Note that measurement angle
of 0°(c) was parallel to the horizontal plane (b). (A) shows healing abutment
and (B) shows implant. (C) shows cortical layer and (D) shows cancellous
bone of artificial bone block.
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AnyCheck X|Hoj| o2, &= AZTHE AZo] 427 OE 7}
53 2770 sk AR F &
AnyCheck& XU} 30°8] ZA L& O|F &5, é %‘%%E 7%}%
3} 60°% o] RES AN F ZHISAT (Fig. 2). 34 917
£ HA 500l 71 & Rl o, 2249 e
o] tisl 3 - 4 WHE Z75to] 22 £R]7} 3
&7 QBT ¥ IST= gk
Z7gdlolgo] digh TA A4S Allst o, BE A=
SPSS statistics 18.0 2ZE Qo] X & I3(SPSS, Chicago, IL,
USA)S AFg-5o] EA180c). one-sample Kolmogorov-Smirnov
tests AHE-SF F7Hd HE Eol, ITV, PTV, IST 7 tl|o] <]
PRI} BHEEES B2R 8L Ylot] vlus B BAL
X385}t Kruskal-Wallis testS Al8)5to] ZF 1E2] ITVE H]
wglor, 2,3, 4, 5Smme] HAE A4st 15 1,2, 3,4 7FQ] IST
o} PTVE 243 ¢S 217 vimalgich. 18 1,2, 3, 4 2]
IST2} PTV |1 A| Mann-Whitney U testS ©]-835}0] AFZEA]
S Al8¥5lSitt. =3 Mann-Whitney U testE ©]-8-3}o] FUgH
HA =0]ol|A] IST9} PTVE 7}zh 0°9} 30°2 73 3k A=
Hlasl gk P < 050191S o BAR felo] glrka wesigl
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21}

ZF 15 9] ITVE Kruskal-Wallis testS AJ333Y
A7t Ugt7] wiel, BE AFolA SARL
7F Ak (Table 2). ITVE M/ F78%kol &= nIE
o820 7 48 Aol HES FABII,
AnyCheck& AFE510] IST && Al HAQ] =o|7} 7184
£ 1ST7} Wopg aholat 4 Ik (Fig. 3). ZHwe] Walo] u}
£ Atol&, 009} 30°2 F7F5E A5 H|u S wf 30°= 55
ISTZH O 2 g Urepgon] SAR02 993t Jhol7t 9%
T} (Table 3, Fig. 4). ERFZI= 0°9} 30°|4 15 13} 2, 15 2

= Kl o

Table 2. Mean values and standard deviations of ITV, IST, PTV

A Independent-Samples Kruskal-Wallis Test
87,50 s @
- ab’

85.00 %

g b,c*
. 8250
4]
o
80.00 o
77.50 ;
I | | |
4| 2 3 4
Group
B Independent-Samples Kruskal-Wallis Test

88.00+ —
ab*
87.00 *
86.00 T

~~ * —
& 86 b.c
m
=~ 85.00
7 ¢’
= 84.007]

83.00

82.00]

81.00 T T T

1 2 3 4
Group

Fig. 3. (A) Results of Kruskal-Wallis test of implant stability test (IST)
measured at the angle of 0° (n = 15). (B) Results of Kruskal-Wallis test of
implant stability test (IST) measured at the angle of 30° (n = 15). Height of
healing abutments (HA) were 2 mm, 3 mm, 4 mm and 5 mm in group 1, 2, 3
and 4, respectively.

*Different letters (a, b, ¢) indicate significant differences (P <.05).

o} 3, 715 33 45 vl Al BAF FYRPE QLT (P > .05).
asu 28 133, 18 13t 4, 218 2942 v A EARE &
ORI AATH (P <.05).

Group 1 3 4
ITV (Nem) 50.8 £4.00 50.33+3.52 50.7+2.6 50.7+2.6
IST (0%) 86.8£0.56 84.93 +0.88 82.47+0.99 78.53 +1.06
IST (30%) 87.93+0.26 86.53 +0.64 84.93 +0.88 83.13+1.25
PTV (0°) -7.95+0.13 -7.58 +£0.33 -6.86 +0.49 -5.7+£0.36
PTV (30%) -8 -7.79+0.28 -7.11+0.35

IST; implant stability test, ITV; insertion torque value, PTV; Periotest value, Group 1; 2 mm healing abutment, Group 2; 3 mm healing abutment, Group 3; 4 mm

healing abutment, Group 4; 5 mm healing abutment.
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Table 3. Comparison of implant stability test (IST) and Periotest value (PTV) measured at the angles of 0° and 30° by Mann-Whitney U test

0° (n=15) 30° (n=15) P value"
IST (group 1) 86.80+0.56 87.93£0.26 .000
IST (group 2) 84.93+0.88 86.53+0.64 .000
IST (group 3) 82.47+0.99 84.93+0.88 .000
IST (group 4) 78.53£1.06 83.13+1.25 .000
PTV (group 1) -7.95+0.13 -8 539
PTV (group 2) 758 +0.33 -8 .000
PTV (group 3) -6.86+0.49 -7.79+0.28 002
PTV (group 4) -57+0.36 27114035 .000

" Exact significance is displayed for this test.

Group 1; 2 mm healing abutment, Group 2; 3 mm healing abutment, Group 3; 4 mm healing abutment, Group 4; 5 mm healing abutment.

~ 90
(=
2
g 8 \
2
3 80
g —-IST 0°
- o
L“:’ 75 -=]ST 30
o
E

0

1 2 3 4
Group

Fig. 4. Results of Mann-Whitney U test of implant stability test (IST) of each
group measured at the angle of 0° and 30°. Height of healing abutments (HA)
were 2 mm, 3 mm, 4 mm and 5 mm in group 1, 2, 3 and 4, respectively. IST
measured at the angle of 30° was greater than IST measured at the angle of 0°.
As the height of HA increased, difference between IST measured at the angle
of 0° and 30° increased.

Group 1; 2 mm healing abutment, Group 2; 3 mm healing abutment, Group 3;
4 mm healing abutment, Group 4; 5 mm healing abutment.

Periotest M& AF25103 PTV &4 A], HAY] =07} 71e4
5 52 PTVE UEH (Fig. 5). PTVE ARSS 2& A
& oJnlshuz, ol HAS) o]} 571845 SPgAle] o]
=PTV7E ERE AL oujdit}. 002 2 A 28 1342, 1%
29} 35 Hu 3PS wis FAE FRE }i%lem 1 9 vl
oM SR ULt 30°2 EH Al 2F 13 28 HuHE
= SAA A QIglen 1 9] vl A= F-oRI7E 9l
Act. 009} 30°2 £ PTVE H]ul A] 30°0|4 &2 PTV,
% o 0] =2 RIS UE o] W F 10M= B4
A GOt §iglom 18 2, 3, 40 A= BAR §x17}F YA
t} (Table 3, Fig. 6).
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A Independent-Samples Kruskal-Wallis Test
.5.00+ —C
~ b*
© -6.00+ *
>
'_
n' *
ab
-7.00 *
at
-8.00 T T T T
1 2 3 4
Group
B Independent-Samples Kruskal-Wallis Test
-6.00 '
-6.50
')
o b*
S -7.007
[
(-8
-7.50]
2’ a*
-8.00 T T T T
1 2 3 4
Group

Fig. 5. (A) Results of Kruskal-Wallis test of Periotest value (PTV) measured
at the angle of 0° (n = 15). (B) Results of Kruskal-Wallis test of Periotest
value (PTV) measured at the angle of 30° (n = 15). Height of healing abut-
ments (HA) were 2, 3, 4 and 5 mm in group 1, 2, 3 and 4, respectively.
*Different letters (a, b, ¢) indicate significant differences (P <.05).
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Table 4. Guideline for evaluation of implant stability test (IST) according to
healing abutment height

Standard + 3 mm 7 mm Healing abutment IST+6
Standard +2 mm 6 mm Healing abutment IST+4
Standard + 1 mm 5 mm Healing abutment IST+2
Standard 4 mm Healing abutment IST
Standard — 1 mm 3 mm Healing abutment IST -2
Standard — 2 mm 2 mm Healing abutment IST -4
Standard — 3 mm 1 mm Healing abutment IST-6
0
s
E 2
3 4
S —--PTV 0°
g 6 -=PTV 30°
ke
g -8 =
o
-10
1A 2 3 4
Group

Fig. 6. Results of Mann-Whitney U test of Periotest value (PTV) of each
group measured at the angle of 0° and 30°. Height of healing abutments (HA)
were 2, 3, 4 and 5 mm in group 1, 2, 3 and 4, respectively. PTV measured
at the angle of 30° was greater than PTV measured at the angle of 0°. As the
height of HA increased, difference between PTV measured at the angle of 0°
and 30° increased.

Group 1; 2 mm healing abutment, Group 2; 3 mm healing abutment, Group 3;
4 mm healing abutment, Group 4; 5 mm healing abutment.
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em’Ql QIEE BES FR A|atso] AHESIAE”

ITVE AdETES] x7] M4 F7tol|l $2% 82 F shut
o|m, ZA|R5Ie} 271715 8& Foiot7| fiM e ol 585
ok ahebA 2t 35 2HITVZE AR 02 feofgt atel7t 9l
Th, olo] wh2 e SRR Aol w3k BAE BAfol 23
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AlAoF & Aolt}. U o] A M ITVE ZF 11F 3t B4
A g2lx7} Qih ol YBUE A A 1 2 ALY
S5 45 - 55 NemOo. &2 SA|37| wjZolH, o]H ALe] A &
A ATV & AlLlehz] 915k Zolqict. ey 15 W9
ZX|7F Hxl7 E/5HH, ITVE 45 - 55 Nem 2.2 EA| o=
ol E A EEE UEX] YTt

IST= HAS] Zo7} ZobE 48 o @2 ISTE YUEHth =
3k 0°H T} 30°= *X*?R% H =2 ISTE XYk ISTE= 3
0] ZolREIAE O =& ogAS oulsly] wjE ol AnyCheckS
HAS| o7} Be5, AHS 7IE 02 54 7|77t A-S
E ¢ =2 A x5 vehdot & 4 ok SAZEE 0°
oF 30°0f|4 25 13} 2, 11 29t 3, 25 33 4E H]ul A BAF
o2 Fofgt xlol7} giloyt OF 133, OF 134, 15 2%
45 v Al A FRE JJTE o] HA #o] Imm &}o]
& ISTollA F-2JxI7} glon, 2 mm o) xpol7t Y= 739 IST

ol Al FexI7F ERITHE A Qulghch. Al EA A Al35h=
AnyCheck g Aof w2, HAQ] =0]7} | mm Zo}&|H IST
7F 29kg SobRIttal Shict (Table 4). o AtollA], 30°2 &
& Al HAZ} 1 mm %0bx]™ IST 1.4 - 1.89] xo]7}F Qiglom o]
= ABALE FARSE A7Gitt ey 002 7 Al HAS] =0
7} 1 mmA] ZobEE IST Alo]% 1.9 - 42 ¢ AX|= Ae &
gk &= QlGle &, 0°= F73 Z971 30°= 3 ulE ot

HA =olof] w2 elxl A| 3o 9] ito|7t ¢ chE A &9l
o 5 Qo ST w2 Afol= IST 1.1 - 4.69] Afo|7F |
O HAY| 0|7} o4& o AR AL, B T1FolM SAF
G OJx}7F AT} (Table 3, Fig. 4).

PTVE Y3 AETENN T theFgh 8lof olsl F7g%k l
gaba 4= 9t} Gomez-Romand} Lukas™®2] 13to] k2™ H
% 7<l &’E% el XthFE AAFS we] FgH2 PTV 3. 5«1
o}ﬁl Rchset ®Mags uiet Aek27HA] FEEE
Zr2 PTV 1.79] x}o]7} el 51ict. 1Lt HA, K|
o=, if}—ciﬂ TAEQI =olol gk F7go] o] Fofx|X] got
A E7 e Eolo] i xpo|7t EAEX] o2 sHAH] ¢l
It} Faulkner 5'*2 Periotest7} £22& 7}st= x|l whahA]
PTV x}o)7}F 9lom, 1 mme] 9Jx] xfo]oA] PTVZH1 -2 A&
e 4= Qlrhar BUSQiTh T3 22 R|ollA SHR/E o =
Fztwof wabA PTV 2.5 - 4.09] &po]7} ¥get 4 Qlckar B a1
SERATE. o Atol| A PTVE] 749 HAS] 0|7} ZolR & o
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