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B o=

T4, ARG IEH O EEPR & LT self-tapping 7> I — A7 U o — B3 HWHLILTW D,
ZOT o H =AY 2 — TSI ER LB B AL OB LETH D72, MIFIZRFH 4
L, FUVUTIZEDEOWMRIEIT P L 28 OO RN E Z b d,
—J5, self-drilling 7> H—AZ U a—i, KUV LT %ITH I LR TE HkGT
Lo TWND, WEDOREH WML T, self-drilling £ TiX, self-tapping 35 & b~
TETHOKREBICL Y RER~A 70X A—VEROIZETIHES, BOX A —
CEFHA LM OWE T, REBEMNE OwEE SHEEIL WD BT, & A
—VNERERO 2o T2 T 8ENRH 5,

F 7=, FEERTHEEMBENCH WS EETR & LT O self-tapping 35 X O self-drilling 7 >
=AY 2 —OREMEZFHE LIS T, WE & HICLEEITREL, SR
EWR T D LAaRMELTWDA, KRR ENZ &, BRESCES A — D)3y
ThsdZ L, ROBER, RRENISBRETCHDL Y, selfdilling 7> H—A27 Y
2 — DB ERIE LTV 5, b L self-tapping 7% & self-drilling % 0 i 15 23 [F45 D 22 &
PECRENZ TE D2 HIE, BREMNND, self-drilling ENLEEND T T THD, Lo
L2 b, FHRHEEEEHO X 5 ITF 2 EE TEWENL~DRENLIT I self-drilling £ % HE
BEET, self-tapping {EX TV H— A7 U 2 —FOWIT 28T H5DICEE LW ET 5
WEDHADILD, Z DX DT self-drilling £1% FFEE TR O RO L 9 I REE
DEWFALIZE L TWAH EE LD,

TUH—=AT Y 2 —REEOHERIFEE L LTIE, MR MLy B8R OEEREND
Foid, FT o —RA7 Y a—OREMWIE, £S5, RIEOHE, KEAFELE
B, T —A7 Y 2a—Oi%dt, Trh—A7 U a— BRSO (LITF
REEl) LBIRLTVDEBEX LN TWD, WIREAIE, T h—A27 U 2—B#ED
HBERIVRIZ 7778 —ThdEINTEDY, self-tapping 14 & self-drilling 142 BH L
7o FERRE ORI T SRR BE X DD, & 2 COARIFRIX, Wik
ZBTD (1) TorA—A7 V 2a—FNOREER, (2) Wik by o, 3) 7o —A 7
U a2— DR, 4) T h—A 2 U 2—OHRER O, (5) WREfO 7T > h—
A7 Y 2 —BfE~OFBIZOWTHRETT 5 Z & T, self-tapping £ & self-drilling £ TO
TUH—=AT Y a— DL EREZH LT HZ EEBE LT,

RFGT,  FAKRT AT R BB RS ER~SREE L, HEHE IERIRD 72012
AR NI - B ORI R R IS T o — A7 U — B RENL LT R T,
self-tapping £ CTHENZ L 72 35 44 (self-tapping #F ; Mt 25 4, B 10 4, FEEIHFE 23.2
+ 7.7 %) B L self-drilling ¥ THISZ L7 35 4 (self-drilling B¢ ; %Pk 24 4, Bk 11



A, PEIEFR 22.3 £ 7.4 7)) OF 70 A ZBEERBICHE L, MY LTy h—A7 V2
—it 140 RIZOWTHMELIT 7o, MSLERIS, T —RA7 U 2 —&FN~ERL
SHRALTE & ZORENIRE hL 7 &, Periotest Z# W CEMZEE AFLE LT, S HICHE
NERICR2 A B TR L7z CBCT B2 HWT, WiRET A —A 7 Y 22— DD
MERREHRL, 7o —A7 ) 2a—OWR~OHEMOBELZFH Lz, EHICH
RADERRIEIZ ST 3 DDA T TV — (A #ZAEL, B: 1 AUCTHESfh, C:2 sl
ETEH) (2T, WREOWR~OEEMBE LT o — A7 ) 2 —OEIFEE OV T
L7,

ZDORER, T I1—A 7 U 2 — DI IX self-tapping £f, self-drilling #f & 12 95.7%
ThV, AEEITRD N7, EABITIE, self-tapping #f & self-drilling £ T%#
nWZEI, AHID 943%E 91.4%, A 97.1% & 100% TH 7= (P> 0.05), FESLKF K
JV 7 {1 self-tapping {% T 7.0 N-cm, self-drilling {5 CiX 7.5 N-cm Th Y HEZZ RO
Molz, W RV ZEITE BITHESLERY RV 7 E & R & DOBEfR 2 A L 72 SE S T
HEE SN D IEE O (5~10N-cm) NIZH Y, DI & AEREDE W RDRICE
H LTS BT, kAR5 A= (LLUT A=) 13, MiflE & ©ICARIT 22.9%,
EMIT17.1% TH Y, 2 FEHICH B AZRBD R 7203, FNT IS T AR Hefil o 5
DEWDIL, HREOWNEDOFEAEMAREEL T TIEZRWhEBbhT,
self-drilling #£ @ Periotest fEI%, PAREEARDFHEIZ )30 5T, self-tapping HEL U & F
BICREVEZ R L72AY (P<0.05), 2 BER O RLEh =] ﬁi#% DI DD,
ENRE O KNI RIZEEL Thnb o & b, (AR HE AR D & > 72
self-drilling 7> 1 — A7V 2 —OEFEEX, MO T o —A 7V a—L20
BAEICREL, EOITHBA~OEMEFT N ZVIE EBRENRE S RHMHEMEZ R LT,
—J7 self-tapping #£ ClL, & F7 2TV —[E D Periotest fHIZHEEZZRORN-T, TH
HDZ LD, selfdrilling 7> —A7 U o — LR~ OBALE T3 2\ X E B E
NRE L DA H DN, self-tapping 7o A—A7 U 2—Tix, 7V RV U T
(ZHAR R AN M A A TERCT 2 FTREMED N B U, Z AT K D REM DR3BS G- L CENMZEL IS
FEMB-HIIR D> T=DTIEZRW I & bz,

LEXY, RFEIZENT, T —A7 U 2—0OKIFHIT self-tapping 1% &
self-drilling 7% & H1Z 95.7% & BWRIIE Th 7= 2 Lnn, EREEMTH~OT > 51—
A7V 2 —ORENLIZIBW T, self-drilling 7% & self-tapping £ DI HES 17D HALR )
o7z, self-drilling # 1% self-tapping #£ LV b REREEEZ R L2, ZOERT
self-drilling #ED KN ZRIZEEBE L TR o 72, self-drilling BETIE, SREEAML7Z7T >
A—=A7V 2a—TABICRKREVEREL R L, WR~OEMEFTNZ VI EEFZED
K& L B\ &2~ Lz, self-tapping B TlX, iR EER DA MECREARTE AT D% X A3 E)



FEOREIIICHE Lol ZOZ WD, TUoh—RA7 Y 2—0OHRIR A~k
[ZIEHITHEE T RE TH DA, self-tapping 75 TIIH RS BIKE & &5 AlREMEA
HDHZENTRBENT,

B, RSTTROMmLLERE L, WRA~OEMREBIZ LV REEZ 3 >OL T
TY— (A: ML, B: 1 ST, C:2 S80I ETEM) ICoEL. FhT I —
([ZH1F % self-tapping #f & self-drilling #E D IR~ DAL L 7 o I — A 27 ) 2 —DH)
BEIZOWTHRHZMZ b0 TH D,

B L Son S, Motoyoshi M, Uchida Y, Shimizu N. Comparative study of the
primary stability of self-drilling and self-tapping orthodontic miniscrews.

Am J Orthod Dentofacial Orthop 2014; 145: 480-485.
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MRS EREHEERE LTHOWON TW O EREIERT v 1 —A 7 ) 2a—0D—>
Toh 5 self-tapping 7 > H—A 7 U a—I|%, FESLORNZ KU U 7 X 5FHELOAK
B LT 57, fuflRH 2 E L, SR BT L DB O A £ L D R
P2 LTS M2 —7F, self-drilling 7> 1 —A 27 U 22—, HHEILOEKEITS =
EIRKHAT DI LN TEDIRF L RS TED ™, W O OEHER TIL 2 DOfH
SLFED A 1T - T D, Yadav B P IXROFEBRET L& HOTHRFTL,  self-drilling
1ETIE, self-tapping {EE R T ETHORERICEI Y RERA 70X A=V H o
ToZ LW LR, BERICOWTEE L LTV, Shank b °1E, WX A 707
VA=A Y a— % RIS LTEBOBEOX A—VEFHBIL, REFENE FOWHE
BLEEHL TS BT, F A —VICHEZRO o7 L LTS, Gupta® H I,
SRR AR BN VD EEPR & LT O self-tapping 35 L ¥ self-drilling 7 > 71— A 7
Ja—OREMZFHMEL THY, WMHFE HITLZERITIRLS, RN REERTHDL Z
EHTRELTWDAY, FuffiRpM A THTe 2 &, BENI LA SALRNT &,
A A—UNECTHD &, BEEDNRNZ &, RIRER Z<BETHL Z L L,
self-drilling {EIC K27 o 1—A 7 U 2 —HNLOBAIHEZ R~ TND, 2O X951, b
L self-tapping V£ & self-drilling E DWW SRS OLEMEEZ A L TWD 722 5I1F, BIRBE
G, self-drilling IENHENDITTTHD, LoLaess, Park b 1L, FHKH
B D X 9 IR CREE OIEWENL~DORENLIZ I self-drilling L2 HER L TR 5,
self-tapping VLN T > H— A7 U 2 —F O 28T 2 DIZiFE LWV E LTS,

TR =AY 2 — ORSLRECERED b vy S B LOEHEE X7 v — R
Va2 —OREMEOERIEE CH D, Trh—2A2 ) a—ORERITES T P, KIiE
DODEED, FEEFRELEEBRET, T =27 U a—0%E " BEEEEAR & o
ERBRLTWD EEXLNTWD, i, WREMIZT o —Z 27 ) 2 — B OERE
VAT Ty X —THY ', self-tapping 1 & self-drilling 1D T 728 2 i R 12
il Z B D ATREMENE 2 DL D, £ T TARMIIE, mMAFEICEITS (1) T A—A
7V o —HENL DRI, 2) RV Y, 3) Ty h—A7 U a—DERE, (4) 7
YH—A ) 2 — OUWAREA OB,  (5) WIREEADOT =27 2 —EifFEA~DE
BNZOWTHRITT 5 Z & T, self-tapping V5 & self-drilling {5 COT7 o A —A 7 J 2—D
M ZEREZR NI T HZ 2 HRE L,



PR B L OT71E

AMFFEIE A AR m EE B2 ORKRZ 572 1T (Wi 2012-2), #BRE T L
TEZEROBEICESW e+l 21T o 1o, WIRA~OSMENZ, T X TOWRE
MO T D REZ STV D,

PR IE, BARRFW A B R ERe R B S ER 2 %2 L, SR EIR RO EE
PRl UC RSB —/NEMW - 5B REE MR RESICT oV —RA 7 U 2 — &N LTz
BEIOLTHY, ENLENTEH 140 KOT v —RA7 ) a—%xtG e Liz, 2TD
TR =AY 2= FTHE /N AE D BT O FRBE O DI Lz, #ER
F1X, self-tapping {IECTT v H—A Y U o —%HESL LTz 354 (&t 25 44, B 10 4,
R 23.2 £ 7.7 ik : self-tapping £f), 36 O self-drilling V£ THINZ L 7= 35 44 (4t
24 4, BME11 &, VIR 223 £ 7.4 5% © self-drilling £f) T®H 5,

TRTCOWRE L, EE1.6mm, £ 8.0mm DOFMOT o H—A7 U 22— (ISA
self-drill type anchor screw; Biodent, Tokyo, Japan, Fig 1) Z{#H L 7=, self-tapping #£IZ,
JRFTRBE O REATHR, EFASE /N« 55— K E Bk R O A Al g RIS D SR A~ A B
BHKEKFICTE FY L THEL (B 1.0mm, 3 8.0mm) KR L%, 7
J—A 27V 2—%HENE LTz, self-drilling FElS, RPTMRERZ T LIS ILOERSUITATH
FIZT A=AV Y 2a—%HEL LTc, M—OMERITFHELRKOFETH Y, Wik
NETEE BRSO XS T RUIBRII TR o 1o, WAREEM D FIREMEZ RS T2
&, T A=A T Y 2= EmE AN IR Ol LT 45°~ 60°R S, K7z
UTiE DRI B R I U TR SIS Lic, BESLRICT R TOT v —R 7
U = —ORESLRE NV 7 {E% bV 2 7 A Z — (DIS-RL05; nominal accuracy, 0.5%; Sugisaki
Meter, Tokyo, Japan) % VN T, F 7= B)fEfE % Periotest (Medizintechnik Gulden, Bensheim,
Germany) % HWTHENLTENZEN 3 BIFTOFHML, FEIEZAESIR ML i, &)
REL L TENZ RSk LTz, Periotest HIT R EVIEEEHREN RKRE W L 2RT,

T H—AT ) 2 — DOEHEE O T N4 A1 Periotest!! & Osstell® 723 V),
Periotest (IAZTERES) (HIENGE), Ostell |TILIRRE LY (B EI ) OFHHIZHW S
T2, Ostell 1A %ZHT 5 SmartPeg 7% v F AL FBRXLETHY, KL TIE
SmartPeg DBIERT 1 —A TV 2 —~OMEHNKEE ToH 572, Periotest Z ] L
76

RNIHRE DI 2 NOBENET v h—A27 ) a—ITEA SE, TXTOHBREIX
NI OO B CTHEH = — 2 B —A CT(CBCT, 3DX ¥ /VFA A=V T~ A7
2 CT, FPDS; J. Morita, Kyoto, Japan) (2 &V B %2tk Uiz, F7o, WESLZRIZEGE TS



D= 3 HEOMEEOR G 21T -7,

RESZHEMZ D CBCT i 1%, B L 80 kV, HEIHE 5.5 mA, HEZHEIK 60 x 60 mm, R
7Y A X 0125 X 0125 X 0.125mm, AT A AJE 1.000 mm, A7 A Ak 1.000
mm DM TITHo 72, ZRICHE E = — T — (One Volume Viewer, version 1.6.1.13; J.
Morita) ZfEHL, 7o —ZA 7 J 2 —ORMICHS T oW Em AR E L, Wike T
H—A7J 2a—EDORAREBLE LT,

WARE T =R 7 V2 — L OBONERBREMHRAL, T —A7 ) 2 —OHik
~OFEfOAFHE (Fig. 2) 2O\ T, Shigeeda DA 12U L T (Fig. 3), 3Oo0HhT
Y — (A: L, B: 1 ST, C 2 SLLETEE) 2oy, BT I —
BHE LT, Ty h—A7 U a—HARDOHWIL, BESOAW%R 6 » ALl EEREK
A EN R 25RO TSR L 7o b D & B & HIlr L 7=, self-tapping 1% & self-drilling 14D

EWERDLTZD EJZUJ@ RESTE NV 27 fifi, Periotest flf, MR ~DHEHHE, 5|
HAR & OEEAIREEIZ K B Periotest fE & Fbi L 7=,

HIWFRAZE 2 RGET D 72012, EMEZAHH L7z 10 4 O#5RE @ CBCT Bz >\ T,
BOOFHH B 2 WRZICT v —RA 7 U 2 —OER~OHEMIRREIZ DV TO L
i %47 > 7=, self-tapping ¥ & self-drilling {0 pHI = & AR O LR IZIEH A R fE
% L < iX Fisher IEfEfERME LM Lz, 2FIFR TEAD 20%LL EAY 5 A D HiF3E
Th o 7E 1L, Fisher IEfEfERMEZ H\\ -, £72, HESZKF bV 7 fEE KO8 Periotest
EOHERIZ Student-t FREZ W2, T35 OFEEHIHTIE, SPSS for Windows (version
16.0; SPSS® Japan, Tokyo, Japan) & FI\ N CHLIH L, P<0.05 CTHFHICHE Th D & Hkr
L7z,
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AR DO FEMUIRAE O FIWRE 2 & REET 5 72, BEEA R L7210 4 O985R#E o CBCT
DN, ORIl B 2 W& ICHRAE 21T > 72, ZOREE, 1HHE L2
[ H OFMIE T~ T—H L7,

T =AYV a—OHNRT, EHLOMMNTEICEBWTE 95.7% CTho7z, £
FRHITHE, self-tapping B & self-drilling B DRI ITZ N E AT 94.3% & 91.4%,
FEATIX 97.1% & 100% T 7= (Table I, P>0.05), B¥Ed L OO IIRIL, Th
I self-drilling #£ T 95.9%3 X 18 95.2%, self-tapping T 96.0%33 L T 95.0% T -
7= (P>0.05),

MR BT BDRENEHF ML 2712 7.0~75N-ecm ThH Y, HEZEITBO SR -T2
(Table I1) , self-drilling #£ D Periotest flf|% self-tapping # & V & A EIZK X 5> 7= (Table
), HAREEAROFAER (LLFEME) 1%, AMIT22.9%, AHITI171%THH, 28
MICHBZEERD N> T2 (Table IV, P>0.05), £72, T H—A7 U 22— DR~
DOHEMIRREIE, 77 TV —A A S H1Z 80.0%, self-tapping #f & self-drilling #£Z 11
i, BT TV =B 8.6%E 143%, BT TV —CH 114%& 5.7% T ->7- (TableV,
P>0.05),

self-drilling #f ® Periotest fE|%, HREMOH 7= L ONENST-H D LV L HEIC
KEWEZZRL (Table VD), F7oh 7 IY —RBITIE, HR~OEREFTNZEEKR
T WENFEE 27~ L7 (Table VII), self-tapping A% Periotest fEI%, B R~k F M
2 b BT REITRO b h o7,
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AWV BT, self-tapping B & self-drilling #E D K INHRITITA B2 EZ RO RN o T2,
Tachibana & '7 |3, self-tapping ¥4 & self-drilling 7513 _HEEMAE B 0 X 9 72 B2 & & O\ ViE
WACT Y =AY 2 — 2 SLY D56, NI bV 7 EHESHE O HIPAN (5~10
Neem) * THIUE, B A—URT U H—A7 ) 2a— 0L DT, &b 5O
ELEETHoTEMEL TS, HENLFF F V7 fIT self-tapping #£ T 7 N-cm,
self-drilling £ TI% 7.5 N-em TIE & A EZ2E0 7 <, W ML 27X & b IS HESEAE O P
NTH-oTo, ZOZ L, ERICBWTHENEOW TR TERmWEIIR L o722
CICEEL TWD &b D, MEEE BICHEMIIEMN XD IR PMEN-T223, #
FHNICEBRIIRD N ole, Wu b M1 414 ROT U H— A7 U 2 =220V TH
L, A& EARLEMMOBBERPMMENZ L2 RHLTEY, AR TS AR O MERE
it OBEEE N &> T2 DL, HHIE OWE O FHA 72 23 BHHE L TV 5 AIREMEN S 2
Hillc, DFE D EARE DINEIZ E > THUOAET e —F i3 A E D E LW EE
PRDR, ZHIZHOWTIES HIZHBEZEC LCHERLETH L BRI,

AWML TIX, FBICT o —A 7 Y 2 — OBEE %743 5 72 91T Periotest %
M L7z, — AT VSTV S EE R A S T 2 Periotest & Osstell (20D

TRV OO THERS 2 S T2 P2, Oh b VI, WA O RSfENE % 3
L, FREBENLRWMZEETIAN CTRIFIENERD 7L LTS, RIC
Lachmann & %, 5 @ in vitro FFZEIZI T Osstell XL W HEfETH -7 LTV D
23, Osstell TIIfEA 258 L7= SmartPeg 7 % v T AL "M ETH D, T H—ARY
U 2 — & HT 5 121E SmartPeg O TNREETH Y, £72 Inaba® 1%, T —A27 Y

o— L H & OEMRTE & Periotest fii & ORNZTRVVEB 27880, 7o —RA 7 Y a—%
EMEDFEE & LT Periotest XU Th o7 L L TWD 728, ABFSE T Periotest
Wb EE LT,

self-drilling #£(X, 7o D —RA 7 U a—OWR~OEMN 20> 5HE5TYH,
self-tapping # L ¥ b A EIZKZ V) Periotest fEA /R L TRV, T UL iREEAM LIS O]
OOOERIZE LD EED, LLRNRnG, 20 selfdrilling 7> 1—A 7Y
2 — DR E IREMRE TR RIITH L KIF LTIV 78, Shank & *IZEEH D

FREMEIC BT D E O~ A 7 a X A—=TIZOWNWTHRE L TEY, Zu) self-drilling 15
KT LT v A=A 7 ) 2 —DOERFROIFK TH L [N E X DD, A
MR T AV Periotest fHILT o —A 27V 2 —DfgHZERET HZ L 2EBELTH,
TFRTCE2ERETHD L Ebi,



MHEE BIZ 15 OT A=A U 2a—03BEEilOWR &ML TR0, mEIZER
TRO LN oTo, Kim b IR L D bRV 30%DT 1 —R 7 Y 2 — 3l
EHEML CWD Z L EZHELTEY, —J5TMin & 21X 93%DERWERTH -7 &
LTW5, ZHiE, Kim 523 EZ 1.8 mm, Min 5283ER 12 mm DT o H—A7 Y 2
— AL TEY, WREMERT A — A7) 2a—DHEBRICEELZ I -7~ Th
HEEZONT, AR TIE, MEOFMERIER1.6mm DT v H—AT Y a—%
AL,

HARBERR D & > 7= self-drilling 7> 1 — A7 U 2 —OERE X, BT 0
=27V 2—LVAEBICKREL, SLITHB~OEMEFTNSZ T CERE N KX
<D Z 7 Lic, FAUTKE LT self-tapping 7 > 7 — A7 U = — OEWFLE TR
ik DA B30I BT EITFRO B o 72, self-tapping JE XM FEE N ~D %5 E FLIE
FRZ LD Tosd, SRR L 725G ISR R EICMAEZE L ST D AREERHY, ZD
WA S B ARBEMRIC L 0 A U DR 255 L C D Al REE N B 2 HivTz, iR pEfih ) i
RENTHEITE, BAY MEICEIZBEEZHGT LD, BEbIZT o —27 Y
2—%WET D ERHER I DN, self-tapping {EICBITL2 7LV R U FICXk D
BADZ X —V1F, RFROFRERICE AN L 1T, RENLRE b L7 S Periotest fE
R EOREICEHNIS WD, REE SN AEENE 2 b7, Kuroda & M i
self-tapping 7 > W —A 7 U o — L wgiReEfAL & OFEEEZFE L, RISV THiR b
X7 o =27 Y 2a—EDOERNTH D LfEmS TH Y, £72 Watanabe 5 *° 1
CBCT % MW\ 72hF%E T Kuroda & D& 2 3R LT\ D, —J7, 61T EFEIZR VTR
UiREEf e T — A7 ) 2=k L OMICHEERMBALZR DT, Ziuisz o<y
YWD DI oTe T EIRRTWD N, ERHICEBWCHERMABER A L0 o
TCERERIE, AR LD TV RY U U7X DREE RO ARENEN B 2 DT,
Watanabe 5 > X AR BEfih % [A10E 9~ 5 72012, 7> B — A 7 U 2 —HiNi % O HHC CBCT
OFERZHREL TR, R LHE S OHREMIIHET LD TH S,

10



LRI A~DT A — A7 U 2 —ORENLIZ BT, self-tapping £, self-drilling
RELE BICEWRTIR AR LIZZ & 2005, self-tapping £ & self-drilling 5D MBS
TR N7,

self-drilling #f (X self-tapping #f LV b REREFEEZ R LD, Z0EEX
self-drilling DRI FRITHEE L TN 2o Tz,

self-drilling B CiZ, HREML7Z7 o W —A 27V 2 —13ABICRKREVENEELZ R L,
PR PT N 2 ME EIMRE N R E < A D &R L7,

self-tapping #f Cl, BAREEML O MO E T O % S DEHREICHE L eh o T,
ZDZENSG, T A—AT Y 2a—OWR~OEMIZITHITEETRETH D,
self-tapping 1£ CILHARBEALS B & SN D ATREMED & D 2 L SRR STz,
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Table I. Success rate of self-tapping and self-drilling methods

Success rate % n

Self-tapping 95.7 67
Right 94.3 33

Left 97.1 34
Self-Drilling 95.7 67
Right 91.4 32

Left 100 35

Table II. Placement torque values (N-cm) for self-tapping and self-drilling methods

Mean SD
Self-tapping 7.0 2.1
Self-drilling 7.5 3.1

Table III. Periotest values of the self-tapping and self-drilling methods

Mean SD
Self-tapping 1.4 3.5
Self-drilling 3.8 4.0

" P <0.05 (self-tapping vs self-drilling)

Table IV. Rates of root contact for self-tapping and self-drilling methods

Rate of root contact (%) n

Self-tapping 20.0 14
Right 22.9 8

Left 17.1 6
Self-drilling 20.0 14
Right 22.9 8

Left 17.1 6
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Table V. Rate of categories of root proximity for self-tapping and self-drilling methods

A B C

% n % n % n
Self-tapping 80.0 56 8.6 6 11.4 8
Right 77.1 27 11.4 4 11.4 4
Left 82.9 29 5.7 2 11.4 4
Self-drilling 80.0 56 14.3 10 5.7 4

Right 77.1 27 14.3 5 8.6
Left 82.9 29 14.3 5 2.9 1

Table VI. Periotest values of anchor screws with and without root contact

No-contact Contact
Mean SD Mean SD
Self-tapping 1.4 3.7 1.5 2.2
Self-drilling 3.1 3.6 6.5 4.6

No-contact: Periotest value of the mini-implant without root contact
Contact: Periotest value of the mini-implant with root contact
" P <0.05 (self-tapping vs self-drilling)

. P <0.05 (no-contact vs contact)
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Table VII. Periotest values of anchor screws according to categories of root proximity

A B C

Mean SD Mean SD Mean SD
Self-tapping 1.4 3.7 1.5 4.8 1.5 2.3
Self-drilling 3.1 3.5 4.8 3.3 10.8" 3.9

" P <0.05 (self-tapping vs self-drilling)
" P <0.01 (self-tapping vs self-drilling)
f:P<0.05(BvsC)
. P<0.01 (A vs C)
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Fig 1. The self-drilling anchor screw used in this study: screw thread length, 8.0 mm;

total length, 11.0 mm; internal diameter, 1.2 mm; external diameter, 1.6 mm.

Fig 2. CBCT cross-sectional images of root contact corresponding to the long axes of
the anchor screws: A, no root contact; B, no radiolucency between the screw and the

root surface indicates root contact.
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Fig 3. Categories for root proximity used in this study. A (no contact), no contact
between the root and screw; B (single contact), one point of contact between the root
and apex or body of the screw; C (multi-contact), two or more points of contact

between the root and screw.

16



G

Wz ZDI2HT20, RUFIFEOZATITR MR LTI BT LBV ELIZ B AR EH
S0 R I I SRR OO K L R,

Fim BRI A TOLIVESH AL B ET
Fo, KWFEABUL KRDTWH /1 LB E 250 ELTAR SR O 1 BL 4 IE 52 5 L O B Ak
(CIRSEHNZLE T,

AMFGED —HRIT, F11AET AV DG IE B F 2 IR R (20144, =2 —F VX,
AKEDIZBNTRRLE,

17



51 M 3T Mk

1. Kanomi R. Mini-implant for orthodontic anchorage. J Clin Orthod 1997; 31: 763-767.

2. Gupta N, Kotrashetti SM, Naik V. A comparative clinical study between self tapping
and drill free screws as a source of rigid orthodontic anchorage. J Maxillofac Oral Surg
2012; 11: 29-33.

3. Heidemann W, Gerlach KL. Clinical applications of drill free screws in maxillofacial
surgery. J Craniomaxillofac Surg 1999; 27: 252-255.

4. Heidemann W, Gerlach KL, Grobel KH, Ko6llner HG. Drill free screws: a new form of
osteosynthesis screws. J Craniomaxillofac Surg 1998; 26: 163-168.

5. Yadav S, Upadhyay M, Liu S, Roberts E, Neace WP, Nanda R. Microdamage of the
cortical bone during mini-implant insertion with self-drilling and self-tapping
techniques: a randomized controlled trial. Am J Orthod Dentofacial Orthop 2012;
141: 538-546.

6. Shank SB, Beck FM, D'Atri AM, Huja SS. Bone damage associated with orthodontic
placement of miniscrew implants in an animal model. Am J Orthod Dentofacial
Orthop 2012; 141: 412-418.

7. Park HS, Lee YJ, Jeong SH, Kwon TG. Density of the alveolar and basal bones of the
maxilla and the mandible. Am J Orthod Dentofacial Orthop 2008; 133: 30-37.

8. Motoyoshi M, Hirabayashi M, Uemura M, Shimizu N. Recommended placement
torque when tightening an orthodontic mini-implant. Clin Oral Implants Res 2006;
17: 109-114.

9. Motoyoshi M, Yoshida T, Ono A, Shimizu N. Effect of cortical bone thickness and
implant placement torque on stability of orthodontic mini-implants. Int J Oral
Maxillofac Implants 2007; 22: 779-784.

10. Motoyoshi M, Uemura M, Ono A, Okazaki K, Shigeeda T, Shimizu N. Factors
affecting the long-term stability of orthodontic mini-implants. Am J Orthod
Dentofacial Orthop 2010; 137: 588.e1-5.

11. Uemura M, Motoyoshi M, Yano S, Sakaguchi M, Igarashi Y, Shimizu N. Orthodontic
mini-implant stability and the ratio of pilot hole implant diameter. Eur J Orthod 2012;
34: 52-56.

12. Motoyoshi M. Clinical indices for orthodontic mini-implants. J Oral Sci 2011; 53:
407-412.

18



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Miyawaki S, Koyama I, Inoue M, Mishima K, Sugahara T, Takano-Yamamoto T.
Factors associated with the stability of titanium screws placed in the posterior region
for orthodontic anchorage. Am J Orthod Dentofacial Orthop 2003; 124: 373-378.
Kuroda S, Yamada K, Deguchi T, Hashimoto T, Kyung HM, Takano-Yamamoto T.
Root proximity is a major factor for screw failure in orthodontic anchorage. Am J
Orthod Dentofacial Orthop 2007; 131(Suppl): S68-73.

Nienkemper M, Wilmes B, Panayotidis A, Pauls A, Golubovic V, Schwarz F, Drescher
D. Measurement of mini-implant stability using resonance frequency analysis. Angle
Orthod 2013; 83: 230-238.

Shigeeda T. Root proximity and stability of orthodontic anchor scews. J Oral Sci
2014; 56: 59-65.

Tachibana R, Motoyoshi M, Shinohara A, Shigeeda T, Shimizu N. Safe placement
techniques for self-drilling orthodontic mini-implants. Int J Oral Maxillofac Surg
2012; 41: 1439-1444.

Wu TY, Kuang SH, Wu CH. Factors associated with the stability of mini-implants for
orthodontic anchorage: a study of 414 samples in Taiwan. J Oral Maxillofac Surg
2009; 67: 1595-1599.

Oh JS, Kim SG, Lim SC, Ong JL. A comparative study of two noninvasive techniques
to evaluate implant stability: Periotest and Osstell Mentor. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2009; 107: 513-518.

Zix J, Hug S, Kessler-Liechti G, Mericske-Stern R. Measurement of dental implant
stability by resonance frequency analysis and damping capacity assessment:
comparison of both techniques in a clinical trial. Int J Oral Maxillofac Implants 2008;
3:525-530.

Lachmann S, Jager B, Axmann D, Gomez-Roman G, Groten M, Weber H. Resonance
frequency analysis and damping capacity assessment. Part I: an in vitro study on
measurement reliability and a method of comparison in the determination of primary
dental implant stability. Clin Oral Implants Res 2006; 17: 75-79.

Lachmann S, Laval JY, Jager B, Axmann D, Gomez-Roman G, Groten M, Weber H.
Resonance frequency analysis and damping capacity assessment. Part 2: peri-implant
bone loss follow-up. An in vitro study with the Periotest and Osstell instruments. Clin
Oral Implants Res 2006; 17: 80-84.

Inaba M. Evaluation of primary stability of inclined orthodontic mini-implants. J Oral

19



24.

25.

26.

Sci 2009; 51: 347-353.

Kim SH, Kang SM, Choi YS, Kook YA, Chung KR, Huang JC. Cone-beam computed
tomography evaluation of mini-implants after placement: is root proximity a major
risk factor for failure? Am J Orthod Dentofacial Orthop 2010; 138: 264-276.

Min KI, Kim SC, Kang KH, Cho JH, Lee EH, Chang NY, Chae JM. Root proximity
and cortical bone thickness effects on the success rate of orthodontic micro-implants
using cone beam computed tomography. Angle Orthod 2012; 82: 1014-1021.
Watanabe H, Deguchi T, Hasegawa M, Ito M, Kim S, Takano-Yamamoto T.
Orthodontic miniscrew failure rate and root proximity, insertion angle, bone contact

length, and bone density. Orthod Craniofac Res 2013; 16: 44-55.

20



