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Periotest "= AMEH o] TEln A9 Fow o
E£X0 2 FAE fAAE & F ke Aol o
MU A EHNES] PFd H7bel|l A& 7hs/do] ot
(Fig 1).
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PERIOTEST

Fig 1. Periotest (Siemens, Bensheim, Germany) and clinical application for the mobility test

of mini-implants.
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Fig 2. Bone mineral density calibration procedure. The scanned images were reconstructed to a transaxial image for
each occlusal plane of the maxilla and mandible, and the average bone mineral density inside of cylindrical area (red
box; diameter, 2 mm; depth, 5 mm) was measured by Hounsfield unit using V-implant program (CyberMed, Seoul,

Korea).
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SEEE

PTV XHgiA

A =3 getd nydZdHEE DHEA| 49k
o} PTVOl th3h A B4 23} 09602 4] =
FE ATt (p < 0.001)

OlL|UZHEA PTVS} A2l 2l YA EQ3

PTVE ety sletel] tidl 0FoA —3.2 - 1.19]

CHXI™A| 40 35, 2010¢

o7l 25 om 125 To|= 24 - 489 MY
7} AZE AT} (Table 1). 21¢ EQ A= AboloA]
5.8 Nem sletoll A= 174 NemE 23 & o |
A EL3IE 27 2.1 Nem¥} 3.6 NemzZ 3 EH )

OLYSHE AEa MA Al PTVEE THE H2}

]

_4

14 E7]_ NF)}T—J “44 J,];G_T'—/] _TE'—
sl Foﬂzﬂ 1,039.6 mgHA/cm’©]. o™ At
8669 mgHA/cm 2 3tetolA =A SHEHAH (p
< 0.05) E & F7= stetollA B 2 mme| AL
o Ao Hit 1.3 mmE =3 E AT} (Table
2).

_>.:

Table 1. Range of periotest value (PTV), insertion torque, and removal torque for loading periods of maxilla and man-

dible
Variables Mobility (PTV) Insertion torque (Ncm) Removal torque (Nem)
Period (weeks) 0 12 0 12
Mean SD Mean SD Mean SD Mean SD
Maxilla 1.1 38 48 45 5.8 26 2.1 09
Mandible —3.2 36 24 3.8 174 5.7 36 1.0

PTV, Periotest value; SD, standard deviation; PTV with —8 to +9 indicates clinically firm teeth or implant is well

osseointegrated, PTV over +10 indicates implant is not or not sufficiently osseointegrated (Shulte and Lukas, 1992).

Table 2. Comparison of bone mineral density (BMD) and cortical bone thickness of implantation site

Variab] BMD cortical BMD total Cortical bone thickness
ariables
(mgHA/cm®) (mgHA/cm®) (mm)
Mean SD Sig Mean SD Sig Mean SD Sig
Maxilla 866.9 2188 . 531.3 183.6 . 1.3 0.6
Mandible 1039.6 1837 741.6 1753 2.0 04

SD, Standard deviation; Sig, significance; o < 0.05.

Table 3. Correlation of periotest value (PTV) with each variable at implantation of mini-implant

Positi Variabl Insertion torque BMD cortical BMD total Cortical bone
osition ariables
(Nem) (mgHA/cm®) (mgHA/cm®) thickness (mm)
PTV Maxilla  Correlation coefficient —0.32 —0.07 —0.29 —0.11
p value 0.14 0.75 0.18 0.63
Mandible Correlation coefficient —051" —0.12 —048" —042"
p value 0.01 0.55 0.021 0.047

BMD cortical, Bone mineral density of cortical bone; BMD total, bone mineral density of total bone area; p < 0.05.
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Table 4. Correlation of periotest value (PTV) with each variable at removal of mini-implant

Positi Variab] Removal torque = BMD cortical BMD total Cortical bone
osition ariables
(Ncm) (mgHA/cm®)  (mgHA/em®)  thickness (mm)
PTV Maxilla Correlation coefficient —0.27 —0.22 0.24 0.23
p value 0.084 0.16 0.12 0.15
Mandible Correlation coefficient —0.66" —0.09 —0.11 0.078
p value 0.00 0.53 0.46 0.62

BMD cortical, Bone mineral density of cortical bone; BMD total, bone mineral density of total bone area; p < 0.01.

AEWNE 2§ A] PTVE stetdA = AYH ELQ
F(insertion torque)°l4] —0.51, =4 (bone mineral
density)gkoll Al —0.48, I A Z FAA —0429] %
ol #EEAeH (p < 0.05), Gl &

Feofe] o]l HEE A FUTh (Table 3).

AZME A|A Al PTVE stdollre A EL
F(removal torque)°ll A —0.662] “F#do] Ao}
(p < 001), Fetolr= S| FaAdo] H=
w2 AT} (Table 4).
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ORIGINAL ARTICLE

The validation of Periotest values for the evaluation of

orthodontic mini-implants’ stability

Jung-Yul Cha, DDS, MSD, PhD," Hyung-Seog Yu, DDS, MSD, PhD,”
Chung-Ju Hwang, DDS, MSD, PhD"

Objective: The aim of this study was to validate the Periotest values for the prediction of orthodontic mini-im-
plants’ stability. Methods: Sixty orthodontic mini-implants (7.0 mm x @1.45 mm; ACR, Biomaterials Korea, Seoul,
Korea) were inserted into the buccal alveolar bone of 5 twelve month-old beagle dogs. Insertion torque (IT) and
Periotest values (PTV) were measured at the installation procedure, and removal torque (RT) and PTV were re-
corded after 12 weeks of orthodontic loading. To correlate PTV with variables, the cortical bone thickness (mm)
and bone mineral density (BMD) within the cortical bone and total bone area were calculated with the help of
CT scanning. Results: The BMD and cortical bone thickness in mandibular alveolus were significantly higher than
those of the maxilla (p < 0.05). The PTV values ranged from —3.2 to 4.8 for 12 weeks of loading showing
clinically stable mini-implants. PTV at insertion was significantly correlated with IT (—0.51), bone density (—0.48),
cortical bone thickness (—0.42) (p < 0.05) in the mandible, but showed no correlation in the maxilla. PTV before
removal was significantly correlated with RT (—0.66) (p < 0.01) in the mandible. Conclusions: These results
show that the periotest is a useful method for the evaluation of mini-implant stability, but it can only be applied
to limited areas with thick cortical and high density bone such as the mandible. (Korean J Orthod
2010;40(3):167-175)
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