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Safe zones of palate for mini-implant insertion in adults by cone beam computed
tomography
Liu Henglang, Wang Yunji, Li Jianxia, Pan Shan, Na Bi, Zou Lanyi, Fan Xiaoping ( Department of Orthodontics, Chongging

Key Laboratory of Oral Diseases and Biomedical Science, the Stomatological Hospital of Chongqing Medical University, Chongqing, 401147,
China)

[ Abstract | Objective To measure the bone thickness of the palatal areas by cone beam computed
tomography (CBCT) , and analyze the safe zones of the palate to place mini-implants. Methods CBCT data of
103 adults (49 men and 54 women, 20 to 40 years old) in our hospital from 2011 to 2013 were selected and
reconstructed by Invivo 5.0 software. The palatal bone thickness was measured at 28 sites. After the statistical
analysis using SPSS 20. 0, maps of palatal bone thickness distribution were made. Results The maximum
value of palatal bone thickness was 11.90 +2.73 mm, and the minimum value was 1.53 £0.98 mm. Signifi-
cant differences were observed between the male and female groups at 21 sites (P <0.05, P <0.01). The
thickness of palatal bone tended to decrease posteriorly, except for the midpalatal suture. The safe zones of the
palate for mini-implant insertion were located at the midpalatal suture and the anterior region of the paramedian
palate. Conclusion The midpalatal suture and the anterior region of the paramedian palate are suitable for
mini-implant insertion in adults.

[ Key words | mini-implant; palate; safe zones; cone beam computed tomography

Supported by the Project of Science and Technology Committee of Chongging ( CSTC2013jcyjA10010) and the Projects of Medical Scientific Research of
Chongqing Municipal Health Bureau (2011-2-178). Corresponding author:Fan Xiaoping, E-mail :616830026@ ¢q. com

[BE&mB] SERATRFHEARZ R SR BH (CSTC2013jeyjA10010) ; # BT TR fm BRI H (2011-2-178)
[BEEEE] /N F, E-mail :616830026@ qq. com
[fE5FEHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20140710. 1525. 017. html (2014-07-10)



%36 5 18 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1930 2014 4£9 J1 30 H

Vol. 36, No. 18
Sep. 30 2014

Ji B it E 2 KA X 5] 5, S B AT AR, B A
SEEUE B AR AL F L, S AR B0 BB R AR R AL 22
W AR B R AL A S PR I T A
Srmaze AR o ey S LR R IR
SFIEBHAYTH
AR RELIAR AR A0 B3RS S P 2 20k | 5 ) R 2 41
AR 75 1, DR TR A T 85 AL N — 2 R LA
PR RUEES o AT R A 2 K, 25
RS T, I PT REA5 0 o i | B 65 G s 2 2 it
DIoF A WA Sk o DR, AnAeT ZE A A RS AR R A
AN L1 0 JE 1) 2 4 DX B, 3T /0 ) S
DI S E TR TS R BT S L /D ik
ZARSCEE LS S S A R A A o ASBIEFE R ]

CBCT & %ﬁﬁ% JEJRE R HL oy A MU, B AR A I
PR R T 95 e i g e G P AR A A AR B2 2%

1 ##57F%

L1 AR

XF 2011 - 2013 4EF B sid i i CBCT SZAL 58 RL 47
BE, LRI 103 4], o 55 1 49 4, Lot 54 B 4R i 20 ~ 40
(25.67 4.61) %, JrA WFoE AT 425k CBCT EIZG Wi, 558
TCRA:= s 5, T8 IS Bl B 15 24A 77 5, T 1FE W 5l E 45
FARIBIT L, TCR B 4 B
1.2 BRI &%
12,1 e M2 JI A B 5T X 42 2% ] KaVo 3D
eXam# CBCT #L( KavoSybron 23w, 2 [ ) $7 il 4 & = 207K, 2
SR AL AL, HE S0 S i AT, BN ARREA, FL
TS | J5 A IR0 T F IR A AL . FATESHL: T LML 13 em x
10 cm, JREE(E 14 bit, {52 )E 0. 4 mm, FAM A 4 s, EHE
120 kV, B HFE S mA, FIR BT E0HE DA IR 2 0 UG F A
(digital imaging and communication in medicine, DICOM ) #% ;5
] SEED) EHR A BT AR , A

A Invivo 5.0 ( Anatomage

T bR T B ek T ], FE R R 0.4 mm,
1.2.2 Wilahk fERIRIEAE L, i rhagheiz kg, i
YIFFLE 45 )5 sk W —K P m (B 1) . Efhm A L,
DIUVAFLG Gerb s o RS YA LG b 5 5 )5 S 4oh
Y Al HEEZ S X, MRSHT Y Bl 55 4 2K EARid S E
224 mm kb, 43R0 K YO Y4 Y8 Y12 Y16.Y20 &% Y24, MY
SR —FRat Sy, EAT T X A 3 2 RERICE EE
9mm1gEWX0x3X6&)®(I2)V<ﬁ28Amggﬁu
SRR TR L, R — I S A R4, 2k SRS &
Iy RZAE SR R (] 3) , T ﬂrrﬁﬁnﬂﬁﬁﬁiﬂa—%%
B T B L RS (SR AR K U AERE SR A A
P T 57 X S R A 2 S AR ST AU o A
A0 3 R
1.3 ZARRMGHT

s R ORI AR IR SO 3 g 4 ~ 8 mm 7)) 22 4 X Ik
RN K T A AR SR SR B . ARSI, SR A (A ]
FEEELH L mm T RIERARZ 2" RIABE S0
HE R =9 mm B XS E A X, DLk 3R ; IS E
JEEE =5 mm {H <9 mm {4 X3 E A X2 Xk, DL gk
ISR E SR RE <5 mm (Y DCBUBRCE A fE R X, LAST 6 R0R
1.4 it F oW

JIT A 0 i pR A 5 A F — BB R) PN 4 52 R, T A A —
o I E TR 2 A I 2 K. 2 AR
SVRREAS T BEHLIEEL 30 BIREAS, d W] — NS I, %) 2 24k
AT — B ER S . SR FH SPSS 20. 0 bt # 4 #4740 BT, H 4
Phx +s Fom o THOEA NAEIE REO0 2 ol 45 SRk A7 — 8ok
Ko BLPRIER Ty 220007 LR A5 M it s LB R M 22 570 K
NS R RS

okr

¢

‘—{‘.

2 HR

2.1 BHRERE
2WEE
ST M

o 2 45 R

02 ) 4% D {1 — B A 6 R 80 > 0.8, T2 4%
o IEER 28 A~

UL R A RS 22 7

1 CBCTNERMBEEENRRKASELRER

2 CBCT MERE

BEEMNESCRER
3 CBCT MENMFIESAG 16 mm HEHE

EEHERELE



2536 56 18 1)
2014 4£9 A 30 H

o= FE B K o
J Third  Mil

Vol. 36, No. 18

Med  Univ Sep. 30 2014 1931

(P<0.01,% 1), YOXO AbEREfe e, M (11.90 +2.73) mm;
Y24X6 Aba JERBEfR /N, F(1.53 £0.98 ) mm,, 28 AN & s A3
F2AANEBrRBHETSEEERT L, ZREFHITHEX
(P<0.05,P<0.01,%2).

®1 B8 AMVNESMBEEMNSEMLLE (mm, n=103, xxs)

b= egive X0 X3 X6 X9 F P

YO 2.55+1.01  11.18 £3.34 11.23+2.43 11.90 +2.73 320.58 <0.001

Y4 5.95+£1.80  7.64+2.88 7.85%2.69 9.21+3.27 24.74 <0.001
Y8 6.00+1.85 522210 4.65+2.35 5.51+2.9 5.92 <0.01
Y12 5.61+1.62  4.11x1.65 3.17x1.76  3.71£2.21 33.92 <0.001
Y16 5.72+x1.44  3.76+1.46 2.59x1.41 2.62+1.62 101.15 <0.001
Y20 6.16£1.60  3.47+1.49 2.11x1.18 2.06+1.24 196.55 <0.001
Y24 6.17+1.62 2.82+1.43 1.53+0.98 1.56+0.89 212.42 <0.001
F 67.73 193.67 350.74 303.99 - -

P <0.001 <0.001 <0.001 <0.001 - -

®2 BHEBEENEMEMMEANLE (mm,n=103,x£s)

I 5 A ik Ltk
YOX0 2.80 £0.98% 2.32+0.99
YOX3 12.77 +3.03b 9.73 +2.94
YOX6 12.13 £2.52P 10.42 +2.05
YOX9 12.13 £2.52 11.69 £2.53
Y4X0 6.30 £1.63 5.62£2.07
Y4X3 9.03 +2.85" 6.38 £2.29
Y4X6 8.78 +2.72b 7.01 £2.38
Y4X9 10.19 +3.27> 8.32£3.03
Y8X0 6.83 +1.76" 5.24 +1.60
Y8X3 6.16 +1.91" 4.36 +1.91
Y8X6 5.65 +2.34P 3.75+1.97
Y8X9 6.47 £3. 18" 4.64 £2.47
Y12X0 6.16 £1.57" 5.11£1.50
Y12X3 4.71 £1.59> 3.56+1.52
Y12X6 3.76 +1.85" 2.64+1.52
Y12X9 4.38 +2.35 3.10 £1.91
Y16X0 5.93 £1.46 5.53 £1.41
Y16X3 4.12+1.47° 3.42£1.39
Y16X6 3.01 +1.54P 2.21+1.18
Y16X9 2.96 +1.842 2.31£1.32
Y20X0 6.41 £1.65 5.93 +£1.54
Y20X3 3.68 £1.50 3.27 £1.47
Y20X6 2.36 £1.29% 1.89 +1.04
Y20X9 2.42 +1.43P 1.73 £0.95
Y24X0 6.30£1.73 6.05+1.52
Y24X3 2.97 £1.46 2.67 £1.40
Y24X6 1.80 +1.132 1.30 +0.74
Y24X9 1.83 +1.02" 1.32 £0.67

a:P<0.05,b:P<0.01,5dcH ki

2.2 FFEE B BARTAAY
X3.X6 K X9 J5E B Sy r i i) Je i 4 A %, T XO £ YO
2 Y4 B Ot E Y8 2 Y24 BiF AT 6 mm 24 7R
YO il Y4 Bt, X3 .X6 K X9 # 8 > X0, M7 Y8 £ Y24 B, X3,
X6 e X9 IR <X0(F% 1)
2.3 JERRMAT RN L A R S5
FRAEIBEE5 AR A IS LA 3 R L e OIS & 8 TR
9 mm ) DI LA (T, 378 42 42 X QS T =5 mm
{H <9 mm P IXIRULEE (IRTE , SR AR X 242 42 DX ; D B 7 )5
JE <5 mm (XL OB, FoR R X (&1 4) .

\%

|

BEE(H : X (mm)
X=9 mm

5 mm=<X<9 mm
X<5 mm

A: %‘I‘i;B:’ﬁ"fﬁk
B4 BMARSBMMEFENRZEZEKESHTEE

3 g

FEA I HP A 00 0T 2 AR 5 BRI AL (A A B0
VA BN T TR A A A T A ik
RIS o BN T A B SRS A AL T iR,
A B s ORI AR RE 1, TR A5 RAE , BE T
SR MR AR A DR A I A A R I
TR ATORE VR 5 2 R P A SN AR
R A TE 20 (B R AR R R A RO A,
AT AN /Al PR B X s AR A TR AL A ) 22 A i AT
B o ASBTFE B H B IE SR i AT BN o PR
Hoo A it , LA S SRR A A 2 2

S SRR AR SCHTEOR H BLLUR , 2 H A 15
K A AR e CT 45 = o i 350 B SR B
Sk L Fr VR — e AR, BAT i 50 45 F B AL
SR ELI AT, AN REA RO W R R e CT
BRESIBO NG 09 = HE AR, (EAR S50 i g, oA &)
st BRI AR D B U B . CBCT AR AY
FAT AR 0B 5 RS o = e B i se g, i B R A
TRCH TR /N AR AR i S AR R AR 5 (2 A
AR 32 N T 1 B 4 AR B S
CBCT i DICOM % 4fs 28 4 Ml 5 43t F 4 Tnvivo
5. 0 GO BN oG it SR e, o A TR A5 A 4 R



5536 455 18
1932 2014 49 A 30 H

CHE AN NI B O
J Third  Mil

Vol. 36, No. 18

Med Univ Sep. 30 2014

Kt o AW RU, FEERR R X 3B R B 22 R,
M 1.53 ~11.90 mm A% (% 1), Kang %0 R 15
ERRAR A XA L il A W R, By
JEREAE R T Lot , AR 45 SR 5 — 3,

Bl 4% X B XO Ab, J 3 SR FE A F A 7] ) i
IR, FE X0 AR, BY YO 2= Y4 By, vl WY A
YIA LA R G i B s (1) o TR AL 4
PERYE JE, AR TF 5K X0Y0 K XOY4 Kb-# J& B 4t i
SRR 1D s A s i e o 2 U0 A A BE . X3 X6 K
X9 JFARZ Y AR, R X0Y0 A1 X0Y4 Ab-B )2
DU (EL 0 T X3.X6 K& X9 11 YO i1 Y4 4t

AHIGE LANG R 5 4 ~ 8 mm SR SCK B 19 1 b Al
2 B, 455 o R A3 2 4 X ) 4 0 DXl R AR R
AEXT 2 4 DX I 8 DX 33 4 A T Ml 2 ) DX i 8 B s
AR DX, PRI A DX RT A Sy 1 DR 86 FH I 350 i A
TRRATRA (B 4) o B 48 X B YOXO0 44
P X, B R BB R, A B b
B TERS IR B v 4 X 5 A AT A AR R AR A T A
BT o DRIIHG S v 2 X2 B A P JE S i o A A4 A A
AL o AHILEEISAEE X RN , 25 R 2 1 v 4 i R A &
A BB R AR A A AR M A R T 1 v B A A P A
XTI A K R B e BT D AR A
0 Sl o A s 7 36 T JRr 4 X AR5 0 B X 42
S O N R B R S G = N P - SR R
— 5T

AR5t CBCT ) 543 M1 Al R 1E £ A S5
THRMEIR PR AL 2 XIIR AL T 2% I RES ]
HRAE F 1 s o ELARA 100, 65 5 T T ) LE e B, 1B 43
A 18 PIAE RS KRR I SR A AR

SE 3k

[1] Ludwig B, Glasl B, Bowman S J, e al. Anatomical guidelines for
miniscrew insertion: palatal sites[ J]. J Clin Orthod, 2011, 45(8) .
433 —441.

[2] Huanca Ghislanzoni L. T, Piepoli C. Upper molar distalization on pala-
tal miniscrews: an easy to manage palatal appliance[ J]. Prog Orthod,
2012, 13(1): 78 -83.

[3] Wilmes B, Nienkemper M, Ludwig B, et al. Upper-molar intrusion
using anterior palatal anchorage and the Mousetrap appliance[J]. J

Clin Orthod, 2013, 47(5) ; 314 -320.

[4] Ludwig B, Baumgaertel S, Zorkun B, et al. Application of a new
viscoelastic finite element method model and analysis of miniscrew-sup-
ported hybrid hyrax treatment[ J]. American Am J Orthod Dentofacial
Orthop, 2013, 143(3) : 426 —-435.

[5] Wilmes B, Drescher D. Impact of insertion depth and predrilling diam-
eter on primary stability of orthodontic mini-implants[ J]. Angle Orth-
od, 2009, 79(4) : 609 -614.

[6] Ryu J H, Park J H, Vu-Thi-Thu T, et al. Palatal bone thickness
compared with cone-beam computed tomography in adolescents and a-
dults for mini-implant placement[ J]. Am J Orthod Dentofacial Orthop,
2012, 142(2) . 207 -212.

(7] AR, AR, GEme T, 45, AN [ BE ORI R M S0 g 28 5 i =
A BRICHIFE[1]. DEEESE, 2005, 25(2) : 96 -97.

[8] Miyawaki S, Koyama I, Inoue M, et al. Factors associated with the
stability of titanium screws placed in the posterior region for orthodontic
anchorage[ J]. Am J Orthod Dentofacial Orthop, 2003, 124 (4):
373 -378.

[9] Watanabe H, Deguchi T, Hasegawa M, et al. Orthodontic miniscrew
failure rate and root proximity, insertion angle, bone contact length,
and bone density[ J]. Orthod Craniofac Res, 2013, 16(1) : 44 - 55.

[10] Schatzle M, Mannchen R, Zwahlen M, et al. Survival and failure
rates of orthodontic temporary anchorage devices: a systematic review
[J]. Clin Oral Implants Res, 2009, 20(12) : 1351 —1359.

[11] Gunduz E, Schneider-Del-Savio T T, Kucher G, et al. Acceptance
rate of palatal implants: a questionnaire study [ J]. Am J Orthod
Dentofacial Orthop, 2004, 126(5) : 623 —626.

[12] Wehrbein H, Merz B R, Diedrich P. Palatal bone support for ortho-
dontic implant anchorage--a clinical and radiological study[J]. EurJ
Orthod, 1999, 21(1): 65 -70.

[13] Ludlow J B, Ivanovic M. Comparative dosimetry of dental CBCT de-
vices and 64-slice CT for oral and maxillofacial radiology[J]. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod, 2008, 106 (1):
106 —114.

[14] Kapila S, Conley R S, Harrell W E Jr. The current status of cone
beam computed tomography imaging in orthodontics[ J]. Dentomaxil-
lofac Radiol, 2011, 40(1) : 24 -34.

[15] Kang S, Lee SJ, Ahn S J, et al. Bone thickness of the palate for or-
thodontic mini-implant anchorage in adults[ J]. Am J Orthod Dento-
facial Orthop, 2007, 131 (4 Suppl) : S74 - S81.

[16] Asscherickx K, Hanssens J L, Wehrbein H, et al. Orthodontic an-
chorage implants inserted in the median palatal suture and normal
transverse maxillary growth in growing dogs: a biometric and radio-
graphic study[ J]. Angle Orthod, 2005, 75(5) : 826 - 831.

(%5 :2014-02-05 ; f& [H : 2014-05-05)

(¥ £ &)



