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DY LZEMEZFTAE LI2REICLD L, BRISELAT ) 2—3RERFLEAT ) a—
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(ZPE S BB D5t o3 DMERE & R D5 e O 3T u@@#%%bfmé%@kmbhto
Fio, ACERMERE & tARITEERERE & OB L Y, AW TFREITE O TAD, AT
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TUH—=AT Y a— ERHET SR E OEE (LUT, ARITEZIRRE) , AESLE OBUR
DFESLARAETS K ORESERS ML 7 EICHOWTRIAIL, ThHDIEA LT VI —RA7 Y 2
— D WAREMAL & DR EMEIZ OV THETT 52 &2 AR E L,
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Z ORI BEARF WA MEE B R ITKR A2/ LT, #REICH L TEAERD
BUEICEAS N @il 21T o 72, 70k, T X TOMBRE D LRI 5 RE L
/BT (fdF 2012-2),

PBRAE L, AR AT 8 AR e RS ER~SRBE L,  RHS EiR R O [ E
WELTT v h—RA7 Y a—%EH L7288 504 (B 15 28 LU0k 35 4,
HFfin 21.8 £ 5.7 if(mean = SD), 13~34 %) Th b, # __/HEHEIEGF L O EFER
~DOLEILDRO DITIER 2R <, 147 KDOT o T1—A 7 Y 2 — 2O TR L7z,
JIFT MR AT > Tete, B3 /AW - B KREASEEEMEE Y 7 v TRk Z
o3, AREEAKAKTICTHEALER LERIZT > —A 27 Y 2— (B 1.6
mm, & & 8.0 mm, ISA orthodontic anchor screws; Biodent, Tokyo, Japan, Fig 1)%
self-tapping VAT THENL U7z, FREFLIZEREE R O i sihlZef L CTHREAIITK 45° ~ 60°
BRISE TR LT, 7o —A 7V a—OREMEZN EIHE57-DIZ, Motoyoshi
5BV OWMEICEESE, WIS ML 7 A HEROHFPAN (5~10N-cm) & 725 X 91T,
FHEAZRITIL EFAT 1.0mm, FHHT 13 mm BEFEOF R VAR LT,

T —A 7Y a— DRk, VI AT U a— KZ A 3— (N2DPSK, nominal
accuracy < 5 %; Nakamura MFG Co. Ltd, Tokyo, Japan) # V), 7> I —RA 7V 2 —%F
WAEEH IR SHRALTZ L SO E =7 [HZHHALTRIEAIL, PIME A SR b v 7 &
L Crtdk L7z,

FENZER%, 7o =227 U 2—~K12 N OFIES 2R ART L, FENZREORHT O
72, CBCT DR ZAITo7, BEITIX, IFRIC 3 AMOTAEWER G 21T -7, HH
NEERALO> CBCT #RfE (%, BT 80kV, &I 5.5 mA, A2 /A X0.125 mm’, A
7 A AJE 1.000 mm, A7 A ARKE 1.000 mm O5MTITo7z, ERTEERE, 7275
— A7V 2 — O DRRENANLE, FEEAVHRNS K OACERERNT, =RotEB e =
— 17— (One Volume Viewer, version 1.6.1.13; J. Morita) Z{#H L CEHAI L7z, MEIRITHE
BB, LU LB ERR E T — 27 ) a— L ORI A FHI L (Fig 2),
Z OHEEDS 0 mm O5EIE, WAREE & 2 7p L7z, dmE OHIRENZALIE T Fig 3 1R X
N, AEREGR ETT o h—A 7 U 2 —OFL0BITLE X OEL OB R Z N
ZohLE CORBEERAFILZ, T —22 ) 2 —0REMERE, F-K
F s 5\ VLT o =27 Y a—ORihE &1 2 FORTEERT 717 O CBCT #ifg L
T, TN RTAEZFI L (Figd), EKFEMERNE, 7o —ZX7 VU 2—0
Rz &AW 7o CBCT Wifg ¢, A7 Y 2— L MU E B Rif & 232344
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FE & FHAI L 7= (Fig 5),

firE OFHURRZE A MEET 2 72012, EAEAAH L7z 10 2 OWERE 2>\ T, A
N BK 1 7 A ITHENERE BV 7 B DT~ TOHE OFEHAIAZ1TV>, Pearson M
FEBAGRE A T 2 FHAIR ORRZE A MRGE LTz, 3V E AV DORE LA 0D e AR T H2 R e
ET A=A ) 2 —DORMRA ORI Scheffée 22 H MR E %, F 72l LB 4
D AR A 0D F& A 2R D FLIBZ T T A ek i€ F6 & OF Fisher IEREMERIRE 2 M L7z,
P ARITHERREE & T F 72 13K EREIRE & O BIR DRI IE, Pearson OFHEAfRE A M
W, T ORI, SPSS for Windows (version 16.0; SPSS® Japan, Tokyo, Japan)
ZHWTHEL, P<0.05 THERHRENRGH D LHW LIz, 7o —227 ) 2—OHESL
%, BENEARTE 6 » AL EBEETICRE L7 b D& ) & HE Lz,
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RMOFHE, K1 7 ARBRICHFHIL - 2 R ORRZEZ BRGE L7/ R, M I3A
EoHBI (r=0.85-0.92; P<0.01) &R L, FHHOEMENFEIES NI, Ty I—RY
U o2 —ORIEIE, EFED 95.6%, TN 93.7% ThH Y, MHICHEELZRORI ST
(Tablel) ., 7oA —A7 UV 2 —OBERT, @ERICEMLUZEE (LT, Bkl L8
fik U7e o 7o8E (LLF, FEBEMREE) 12BWWT, ZREN 20.7%E 1.7% T, #EtEEo )
DNIEREAREE L 0 A EICE ) o 72 (Table II; P<0.001) . AENZEF R L7 O E, Hefil
RET7.0£2.1N-cm, FEREAET6.8+2.1Necm THY, MEEOMICHEZEITRD LN
7o To(Table IT) . BEAREEARDIE AR (LI, #ih=) (3, %ﬁi%uw DEZ
TR OOMEIZED 0.0%~242% L ZHETH Y, F2AM EFEOREL E L E DR &,
A EFOEO &AM TFHEOUL & ORICHEENRO bz (TableIV) . FENZHS
N OFERERIT 10.3%~27.3%DFEFAIC KA TWED, WT IO AR ZZRD o
Too WESLLTZET U — A2 Y 2—147 RITB T B EMMERIT 19.7% T - 7=, FHESLHES
N4 D B AR VT EEEE O S YIEIE, 0.59~1.01 mm OFPHIC KA TH Y, HESLERNL ORI
BEZTRDOOLNZ2 -7 (Table V) o 72 A —A7 U 2 — O m DAIRE AL E O UL
DB X ONE DO HEEE, 3.51~432mm OFFHATH Y, EEEICBW Tl E I
DAELE D bABEINS O AR L7z (Table V) , TEEAERIOFHMEIL, AR
EFAT 4837, ZEMIEFAT 504° , AITHHT 5757, EMITHT 633" THY, L
THMEICBWTHEZZROTDR, EAMEICBW I EZEZRD /20 57 (Table
V) o KERERIOEEIL, 82.9° /D 89.2° D& TH V, A FHAM LM LR
FOEMTREE R, HFRICKREWAEA R Lo, ARITHEEERE & FEAER & O
BIfREUE, MBS, Mo, AMFEOE G XA T, Aol T,
ZNZEI —0.505, —0.439, —0.299 ¥ L1V 0.259, 0.303 Th->7-, HRITHZIEEE L K FEHY
R & ORI OMBIREIE, A0 FEHOmE OB L OEM FHI LT, T2 -0.310 3
FY 0267 THHo T2,
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Schitzle & 1%, AZEFT LY, T H—RA 7V 2—DOIhERIE, 95%DIEHEX I
BT 79.9%~86.6%DHFATH VY, 83.6% Th-o7=& L TW\5D, AIFFRICEIT 2 KD
(X 94.6% TV, Schitzle b DIE & tb_@Eh o7z, AWFIETIX, HESLRE ML 7 A
HELEIE D 5~10 Necm OFPHN P ICDH D Z LT, BOVRIERGLNEEEZ BN
Too FETRESLHE MV EOYE)L, Bfl#ET 7.0 £2.1 Nocm, FEHALEE T 6.8+ 2.1 N-
ecm TH Y, MFORICHBEELZROR N2 b, MM IEIET v I—A7 ) 2
— O RBEANC B Z Z T 722 3oz, ZOORNIRE bV 7 EIE, B
flOFAZRINT DEHRE L UIHE S 202 Enbho Tz,

Chen 5 1%, BEXNMICHBREMEZ S G727 v h—RA 7 V) 2 —02E M2 3l L 7-8)
WFEERC, WREEL L 72T v — A7 ) 2 =3B Z L ET S LiEmOT T D,
F/Kuroda 57, 7o H—A7 U a—OWR~OUIHEL, WEDOA Y XY —T 77 4
—ThbHELTND, RIFFEICEWTIE, HEAEEO B BT LA EICR
Molz (P< 0.001) 25, BEREE 29 AR 23 K, £ 80%IIMi% L72d > 7=, Kim & ° i,
A7 Y 2 —{KF % SLA (Sand-blasted, Large-grit, Acid-etched) JLEEL7=7 > 1 — R 7
U = —HENL#% O CBCT g 25l L, SAREEAR L7277 o — A7 U 2 — DR BERITHK
90% Th ol LG L TWD, AMZEICHW =T o —A7 U 2—I%, BiR7aEmt
FFTHY Kim b EITRR DX AT ThHoTR, #HMEEOT o N—A7 U 2—D%<
DB Ueinodz, —J5 Min & %1%, BN 1.2~13mm O\ T > I —A 7 Y 2—(C
DV THARITEE DRI A~ DB FIAE UT-FER, 9.3% (172 AH 16 K) DHEHERAR
NP, ED 9B 68.8% (16 AH 11 AK) D% L7z @A L TWd, fH50HEIC
BUID, RO L WREM L= 7 o — 227 U 2 —HNTOEWVBESRIE, A5
EHRTEROD/NS WA Y 2a—ThosTZ ENEELTWD b L Bbhiz, B
25 1.6 mm DBFE, WR~OTHEIT o h—A 27 ) 2—DfiE LB R L TWD A,
EARBEAR L= T o =27 ) 2a—DE L BPE LR T &R 0o T,

TR A7 Y 2 — OBMITER L2 iRE G OB OV TIE, 2 oWmERH
v, Kadioglu & * 1%, SRBEGITESC/HNIEBEL, 227V 2a—%2#8EL THLEBEM
DINIZIFIEZAICIE_T 5 L& LT\ 5D, Brisceno b %, 7o —ZA 27 U 2—I(C
LB ENREAY NVEELRGFEICEL THOIRENELS E LTS, XFHRIIZ
Kim & Kim'® %, SHRE2SS 1 mm DI A 7 U =2 — S S84, iR o /5
WREESND EHRELTWD, WRBEICEALTX, 7o —RA7 U a—0irhs
DHERTERITHEA SN TWRWZD, WIREM LT =227 ) 2—0D% I
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LW eE LT, FRMICHREMZEREL CTT7 o A —A 27 Y 2 —%f L72< T

F B0, AR EFICBWTE, mO# X ONE L~ DR ICA B Z RO
F A EBEC RS LT T v T — xﬁj:—@}M%ﬂ¢b$ (Rl L Q=T L,
WD~ L 720130702 3.0% 7210 Thotz, 207D, HRl EE~T I —R 7
U 2 —ZRLT DB, m O~ O OENA +3EBRTH5XEThHhD & Bbhi,
F BB OIS E 2 2D &, T oD —A 7 U a—3m L% I ST
W2 2D, ZOENLCET Dm LI ~OFEmWE Y 27 1%, mOFD I SN
T =AY Y a— BT D ERDMY, ZOHEALBETLINEITHDLER
bz, EMEETY, Toh—2A7 Y 2—F i@#@ IREST STV, B
ICRB W TN &0 & ORICHBEAZZRD R oTlo, T, AW EET 70
— A7 U 2 —DITLA~OERL (82.9 + 7.4° ) NE LW ~DEMAZTEB L WD LD L
3%71%2%7‘:0

ERERNE, EFETR S0 , FHTR60 THY, EEHOT v hI—2A7 Y 2—
THEIDBHEM LTV, 2o R TFHMEOZERL, 7o —A7 U a—ZHET DB
D, WEOHEDOENPEEL TWD L0 EEBbniz, 2%Y, E¥HICRKYI Y V7%
TOBEIE, FUAOHRITMER I ED Z IR VER LT, Tﬁ@%ﬁﬁ,?

BN S 2 R TATZETRYIADOFRBHER LT W ERNREL TWHD TR
Wind Bbiiz, Kim 5 70X, EREEMEE TN LT o =AY Y 2 — ORENE
ﬁﬁ%%%bt%%,E%®EL%@%ME@iD%ﬁ%mk%w@ﬁ%mbtkb
TWo, ZOMEBELTKIm b 7L, AFIEOWER, BEOLMAIZBNTT v h—
A7V 2a—% L VHEAESE TN T 2BAARE WD TERW LR TND, K
MO IILAFE ThH o), BEMMEANIELZT R ONRN-To, TOERIZ
ONWTIET v A=A 7 ) 2 — RN OEM-PRBRBEKR L TV D b & b,

EMTHEDOT o H—A 7V 2 —ITERENIIK L TR X EEEITHENL STV,
FR EEB LA/ THOT o —A7 U 2—%, L0ELIcERLTWe, Zhd
F7o, FEALOMTE ORSICERL, ZATHICKT L R U 7L, foEhn L
D HIER LTV EE BN,

Deguchi & 1%, BHEWRIRFE /NS R2BBRICT > A —A 7 U a— &N T 5854, &
EAICHERI ST 2 EAHLEL, ZICX D EIRBt AR TE 5 LR RTnD, L
L, ZORBUIERRMIEIZ L > TEZHMR I LTV, KIFFETIE, 770
— A2 U 2 —OFEEAVER & ERTBERRE S OB OWTHRA Lo, sARIT LR

TEEAVEERL & DOFEBIE, ﬁiﬂuziwﬁﬁﬁﬁﬁw FEITELTAD, THIT
WL CTIEOMBERE r>02) BO LNz, T7obb, A7 U o2 —nNEEIMERT
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D1FE, RETIEHELOE S TENEL, THTIIILE &S EC2EmE R LT
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Table I. Success rates of the anchor screws used in this study

n Number of success Success rate (%) P value
Maxilla 68 65 95.6 0.725
Mandible 79 74 93.7 J
Total 147 139 94.6

Table II. Failure rates according to root proximity

Root proximity  Failures (n) Screws (n) % P value
No contact 2 118 1.7 :| <0.001*
Contact 6 29 20.7

* Significant at the 0.1% level.

Table III. Placement torque values according to root proximity category

No contact Contact
P value
Mean SD Mean SD
Placement torque (N-cm) 6.8 2.1 7.0 2.1 0.628
Table IV. Rate of root contact according to placement site
UR (n =33) UL (n = 35) LR (n = 40) LL (n = 39)

Placement position Distal Mesial Distal Mesial Distal Mesial Distal Mesial
Root contact according 24.2 3.0 8.6 8.6 125 12.5 10.3 0.0
to mesiodistal position

(%) * _I
%

Root contact ac?ord:ng 273 171 25.0 103
to placement site (%)

UR; F{ %8, UL; 72 B3, LR; AITF%, LL; ZEA %
Distal; &%— K, Mesial;, 5 /N
* Significant at the 5% level.
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Table V. Root proximity (distance between root and anchor screws) and vertical and

horizontal inclinations of the anchor screws

UR uL LR LL

Distal Mesial Distal Mesial Distal Mesial Distal Mesial

Root proximity (mm)

Mean 0.59 1.01 0.81 0.93 0.73 0.68 0.75 0.80 0.76

SD 0.56 0.67 0.53 0.59 0.73 0.48 0.59 0.43 0.56
Mesiodistal placement

location (mm)
Mean 3.51 4.32 3.61 4.25 3.86 4.06 3.92 4.10 3.96
SD 1.04 0.94 0.98 1.04 1.01 0.97 0.97 0.82 1.00
Ly L

Vertical inclination (° )

Mean 50.4 48.3 57.5 63.3 55.3

SD 13.3 12;.3 10.9 12.4 135

]
[ & "

Horizontal inclination (° )
Mean 86.5 82.9 84.5 89.2 85.8
D 7.2 7.4 7.9 6.8 7.6

r 0.127 -0.505 0.088 -0.439 -0.299 0.259 -0.101 0.303
Root proximity vs
vertical inclination

. 0.106 -0.121 0.023 -0.191 -0.310 0.192 0.091 0.267
Root proximity vs

horizontal inclination
UR; HMl B%8, UL, M 58, LR, &AM N%H, LL; 21 T3
Distal; 55— KFHW, Mesial, 5§ —/NAH
* Significant at the 5% level.
1 Significant at the 1% level.
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11 mm

8 mm

1.6 mm

Figure 1

An anchor screw (diameter, 1.6 mm; length, 8 mm) used in this study.
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Distal

Mesial

Figure 2

The shortest distance between the anchor screw and the root surface was measured.

Mesial

Figure 3
The mesiodistal placement location was evaluated by measuring the mesial and distal

distances between the center of the root and the center of anchor screw.
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Figure 4

A, First, the tooth axis of the first molar was determined; B, next, the cross-section was
moved to correspond to the anchor screw. The angle 8 between the tooth axis and the long

axis of the anchor screw was measured as the vertical inclination in the frontal view.
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Distal

Mesial

Figure 5
The angle 8 of the distal side between the bone surface and the long axis of the anchor

screw was measured as the horizontal inclination in the axial view.

Figure 6
The distal and mesial inclination of maxillary and mandibular posterior teeth caused
along with the curve of Spee might be related to the contact of the anchor screw to the

adjacent root.
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