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Table 1. Sample characteristics

Duration of
retention
(month)

Duration of
treatment
(month)

Duration of
distalization
(month)

Anteroposterior
jaw relationship

Age

Sex

Patient

50
52

14
22

Class II

26
22

Class II

21

12
23
30
23

Class II

20
41

20
39

10
12
12

Class II

Class II

21

17
93

Class I

28

10
11
41

Class II

20
34

67

Class I

35

32

Class II

17
35
24

25
31

25

20

Class II

10
11

10

Class II

14
25

Class II

17
33

12
13

20

13

Class II
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1.8mm, Zo°] 7.0mm, Orlus No 18107; Ortholution, Seoul, Korea)ZE Atet =
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Fig 1. Intraoral photographs with miniscrews : A, Distalization with one miniscrew
on each side; B, distalization with two miniscrew on each side



MU2AFE ol g WAoBS APse E£F vUsAF J2ae] Pl
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interradicular area °lA &£ © YA o7 YA HsAT. A5 EF wYAIFe
A7 FAEE AFolE 9F interradicular area o HYUYAIAFE A2 HeA Tt
(Table 2).

A7 T8 Fole F4A<Q  circumferential retainer ¢ 0.0175 inch

multistranded wire & A 2}38} lingual bonded retainer & 45 3}t

Table 2. Third molar management and miniscrew placement

Patient Third molar Location of miniscrew ngl.ure of Repl'agement*

(Rt/Lt) miniscrew of miniscrew
1 R/R #14-15-16, #24-25-26 N N
2 R/R #15-16, #25-26 N N
3 Ext/Ext #15-16-17, #25-26-27 N N
4 Ext/M #16-17, #26-27 N N
5 Ext/Ext #15-16-17, #25-26-27 N N
6 M/M #15-16, #25-26 N Y
7 M/Ext #15-16-17, #25-26-27 N N
8 Ext/Ext #16-17, #26-27 Y N
9 M/M #14-15-16, #24-25-26 N Y
10 M/M #15-16, #25-26 N Y
11 M/M #14-15-16, #24-25-26 N N
12 R/M #14-15-16, #24-25-26 Y N
13 Ext/M #14-15-16, #25-26 Y Y

R: remaining, M: missing, Ext: extraction, Y: yes, N: no
* Replacement due to miniscrew—root proximity
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AMietn PGt g WA oA Cranex3+ (Soredex, Helsinki, Finland)Z
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Fig 2. Cephalometric landmarks and planes

St Sella

N : Nasion

ANS : Anterior nasal spine

A : Point A

B : Point B

Me: Menton

U1t : Incisor tip of maxillary central incisor

Ulr : Root apex of maxillary central incisor

U6t : Mesial cusp tip of maxillary first molar

Ubr : Mesial root apex of maxillary first molar
U7t : Mesial cusp tip of maxillary second molar
U7r : Mesial root apex of maxillary second molar
OP : Occlusal plane

OP’ : Horizontal reference line. Pass through ANS and parallel to OP

SV : Vertical reference line. Pass through S point and perpendicular to OP’
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Fig 3. Skeletal measurements

SNA
SNB
ANB

: Mandibular plane angle
. N to Me, anterior facial height
: S to Go, posterior facial height

- OP to SN, occlusal plane angle
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Fig 4. Dental measurements (linear)

1 Ult-SV, Horizontal position of Ult
1 Ulr-SV, Horizontal position of Ulr
: U6t-SV, Horizontal position of U6t
: Ubr-SV, Horizontal position of Ubr
: U7t-SV, Horizontal position of U7t
: U7r-SV, Horizontal position of U7r
: Ult-OP’, Vertical position of Ult

: Ulr-OP’, Vertical position of Ulr

© oo N O O s~ W NN o~

: U6t—-OP’, Vertical position of U6t

10 : U6r-0OP’, Vertical position of Ubr
11 : U7t-OP’, Vertical position of U7t
12 : U7r-0OP’, Vertical position of U7r



D. A4 A5 5 (A=AS)

Fig 5. Dental measurements (angular)

1 Ul to SN
2 U6 to SN
3 1 U7 to SN

AP s Am A5 9 {FA7|ZrelA 9 otg £74 (Fig 6)3 AE&d &3t
F%3 (arch length discrepancy)E UYAd Az ZSAHs9d. 28
WFEGAA A1, 2 diTAe] Ad G BY] fel ¢S5t central
groove ] 22l XMo] ME o|F= ZARE AFsed (Fig 7), Al 1, 2 79
AAS AAF W FFE 1Y) 98 28] el A AFE o] o] F=

=5 A3 (Fig 8).
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Fig 6. Arch width measurements

ICW : Intercanine width (cusp tip—cusp tip)
IPW : Interpremolar width (buccal cusp tip—buccal cusp tip)

IMW : Intermolar width (central fossa—central fossa)

B. ti7+A 3 de] A=

Fig 7. Measurements for molar rotation

1 : Ubrot. Rotation of maxillary first molar

2 : U7rot. Rotation of maxillary second molar
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Fig 8. Measurements for buccolingual inclination of molars

U6tq : Buccolingual inclination of maxillary first molar

U7tq : Buccolingual inclination of maxillary second molar

SRR A A 2w mYel AS 2 RAe 598 2R o
o) FolfTh. A Ul A FHelsks] e 2 8 W A=l paired t-test &

|S5E A5 52 SPSS 18.0 Z=71% (SPSS

A
ot 32
o
)

O

@O A5 A, § %2 fFA7IzAM o ASA ] TESAY A=

@ Az A3 5, A5 Fo FAVIY, A5 A FA7IZE Abo]o] WspEke] gk
9= AA (Repeated measured ANOVA)

@ =42 54, FA7IEe] Ael, Amsehe] wstel {FA7|tol Aol W3t 1he
AAAA A (Pearson’s correlation analysis)
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Table 3. Cephalometric measurements before treatment (T0), after treatment (T1),
and at retention period (T2)

TO T1 T2
Variables Mean SD Mean SD Mean SD
Skeletal
SNAC() 79.99 2.81 79.94 2.89 79.96 2.85
SNB() 74.59 2.93 74.40 2.65 74.32 2.66
ANB() 5.41 2.17 5.53 2.05 5.64 2.07
Mn.plane(®) 37.70 6.76 37.72 6.80 37.67 7.11
AFH(mm) 119.13 3.51 119.10 3.54 119.28 3.79
PFH(mm) 76.32 6.35 76.33 6.68 76.58 7.43
FH ratio(%) 64.05 5.53 64.11 5.64 64.19 6.02
Occ. plane(®) 21.72 3.12 22.36 2.95 22.65 2.97
Dental
Linear (mm)

Ult-SV 81.36 4.26 79.42 3.85 79.73 3.91
Ulr-SV 68.77 4.31 66.97 4.17 67.39 4.28
U6t-SV 51.07 3.23 49.13 3.40 49.52 3.47
Ubr-SV 50.24 3.59 48.52 3.43 48.80 3.48
U7t-Sv 40.88 3.47 38.82 3.28 39.41 3.30
U7r-SV 42.23 3.84 40.15 4.10 40.57 4.12
Ult-0P' 29.22 1.96 28.88 2.02 29.24 2.05
Ulr-OP" 10.33 2.14 9.85 1.95 10.12 2.12
U6t-0OP' 28.66 2.31 28.03 2.16 28.17 2.14
U6br-Op" 12.66 2.02 12.04 1.83 12.19 1.86
U7t-OF' 27.75 2.25 27.16 2.08 27.39 2.05
U7r-0OP' 13.45 4.68 13.05 5.01 13.23 5.00

13



Angular (°)

U1-SN 102.42 5.05 101.77 4.10 101.41 3.73
U6-SN 70.96 4.61 69.65 3.10 69.86 3.62
U7-SN 62.08 4.34 61.97 6.43 62.47 5.61

AFH : anterior facial height, PFH : posterior facial height, FH ratio : Facial height ratio

Table 4. Cast measurements before treatment (TO0), after treatment (T1), and at
retention period (T2)

TO T1 T2
Variables Mean SD Mean SD Mean SD

Arch width (mm)

ICW 34.02 0.65 36.52 1.46 36.35 1.37

IPW 41.18 2.52 44.26 1.46 44.19 1.50

IMW 45.26 2.14 47.33 2.20 47.25 2.29
ALD (mm) 3.22 1.53 0.00 0.00 -0.03 0.08
Molar rotation (°)

Ubrot 134.90 8.74 143.98 12.90 141.67 10.39

UT7rot 141.79 5.40 157.22 14.12 154.18 16.62
Buccolingual inclination (°)

Ubtqg 166.10 16.46 160.46 12.80 163.10 14.33

U7tq 154.58 18.47 145.00 21.21 143.75 15.51

ALD : arch length discrepancy

14
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Table 5. Cephalometric changes between before treatment and after
treatment(T1-T0), after treatment and retention period (T2-T1), before
treatment and retention period (T2-TO0)
T1-TO T2-T1 T2-TO Relapse

Variables Mean SD Sig Mean SD Sig  Mean SD Sig (%)
Skeletal

ASNAC() -0.06 035 NS 0.02 014 NS -0.03 032 NS -
ASNB(®) -0.18 0.47 NS -0.09 0.26 NS -0.62 0.46 NS -
AANB(®) 0.12 0.70 NS 0.11 0.30 NS 0.23 0.64 NS -
AMn.plane(®) 0.02 0.92 NS -0.04 090 NS -0.02 1.10 NS -
AAFH(mm) -0.03 1.00 NS 0.18 0.71 NS 0.15 1.08 NS -
APFH(mm) 0.01 0.51 NS 0.25 0.99 NS 0.26 1.27 NS -
AFH ratio(%) 0.07 0.69 NS 0.07 0.79 NS 0.14 0.90 NS -
AOcc. plane(®) 0.65 1.34 NS 0.29 0.29 NS 0.94 1.48 NS -
Dental

Linear(mm)

AU1t-SV -1.94 1.13  =#=xx  0.32 0.36 * -1.62 0.95 s 14.27
AU1r-SV -1.81 1.34 =+ 0.43 0.56 NS -1.38 1.02 ok 23.71
AU6t-SV -1.94 0.65 =xx (.38 0.26  #=xx  -1.56 0.66 == 18.31
AU6r-SV -1.71 0.83 =xx  0.27 0.36 NS -1.57 0.78 sk 11.71
AU7t-SV -2.06 0.78 =xx  (0.59 0.41 ok -1.47 0.73 = 28.64
AU7r-SV -2.08 1.24  #=xx 042 0.51 ok -1.66 1.12 ok 20.19
AU1t-OP' -0.34 1.16 NS 0.36 0.27 NS 0.02 0.99 NS -
AU1r-OP' -0.48 1.11 NS 0.28 0.34 NS -0.21 0.95 NS -
AU6t-0OP' -0.63  0.45 == 0.15 0.21 NS -0.48 0.35 sk 19.96
AU6r-0OP' -0.62 0.48 == 0.15 0.26 NS -047 0.36 ok 24.38
AUTt-OP' -0.59 0.52 == 0.23 0.33 NS -0.36 0.48 * 38.98
AU7r-0OP' -0.40 0.77 NS 0.19 0.29 NS -0.22 0.69 NS -
Angular (°)

AU1-SN -0.65 583 NS -0.36 1.25 NS -1.00 4.87 NS -
AU6-SN -1.71 1.70 = 0.41 0.76 NS -1.30 1.15 ok 23.98
AU7-SN -0.12 4.01 NS 050 149 NS 0.39 3.33 NS -

* p<0.05, **P<0.01, **xP<0.001, NS, not significant
Relapse : (T2-T1)x100 / (T1-T0)

16
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Table 6. Changes in cast measurements between before treatment and after
treatment (T1-TO), after treatment and retention period (T2-T1), before
treatment and retention period (T2-TO0)

T1-TO T2-T1 T2-TO

Relapse

Variables Mean SD Sig Mean SD Sig  Mean SD Sig (%)

Arch width(mm)
AICW 2.50 1.45 * -0.17 0.37 NS 2.33 1.27 * 6.81
AIPW 3.08 267 NS -0.06 050 NS 3.02 2.22 NS -
AIMW 2.07 0.38 *xx -0.08 0.19 NS 1.99 0.51 % 3.77
ALD (mm) -3.22 1.53 * -0.03 0.08 NS -3.25 1.58 * 1.03
Molar rotation(®)
AUS6rot 9.08 864 NS -231 577 NS 6.77 6.73 NS -
AUTrot 15.44 12.01 NS 3.05 7.22 NS 1239 13.61 NS -
Buccolingual inclination(®)
AU6tq -5.67 429 NS 264 3.25 NS -3.03 443 NS -
AUT7tq -9.58 397 #x -125 6.46 NS -10.83 4.68  =*x* 13.05

x* p<0.05, *xP<0.01, *+*P<0.001, NS, not significant
Relapse = (T2-T1)x100 / (T1-TO)

17
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27 Ao ANB, mandibular plane angle, facial height ratio <}
FA7I1ZEN A o] Wl ghell= froldntet AudAvE #EEA U KAV
A1 AR AF A el AdRdArt EXste Ao® dEEth (7=0.78,
p<0.01). A =717k &<ke] wWstel FA7]7ke] Wsh b FAAAEAS F A
AUTt-SV(T1-T0)-AU1t-SV(T2-T1), AU6-SN(T1-T0)-AU7t-SV(T2-T1), AU6-

SN(T1-T0)-AU6-SN(T2-T1) Ztell ot AJaAA 7} SAst= Aoz YESTh

Table 7. Correlation between skeletal pattern (TO), retention period, treatment
changes (T1-T0) and post-treatment changes (T2-T1)

T2-T1 AU1t-SV(mm) AU6t-SV(mm) AU7t-SV(mm) AUB6-SN()

r sig r sig r sig r sig

Skeletal pattern (TO)

ANBC(®) 0.22 NS 0.21 NS -0.14 NS -0.44 NS
Mn.plane(") 0.08 NS -0.37 NS -0.31 NS 0.08 NS
FH ratio -0.07 NS 0.35 NS 0.28 NS -0.16 NS
Retention period 0.23 NS 0.46 NS -0.24 NS 0.78 ok

Treatment changes (T1-TO0)

AU1t-SV(mm) -0.62 s -0.17 NS -0.27 NS -0.21 NS
AU6t-SV(mm) -0.06 NS -0.16 NS 0.04 NS -0.13 NS
AU7t-SV(mm) -0.16 NS -0.31 NS -0.38 NS 0.37 NS
AU6-SN(°) -0.09 NS 0.07 NS 0.66 * -0.83 ok
AU6rot(") -0.39 NS -0.23 NS 0.16 NS -0.81 NS
AU7rot(") -0.60 NS 0.22 NS 0.65 NS -0.70 NS
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Abstract

Stability of maxillary arch distalization

with orthodontic miniscrews in adults

Hi Sun Lee

Department of Dentistry
Graduate School, Yonsei University

(Directed by Professor Kee-Joon Lee, D.D.S., Ph.D.)

Distalization with miniscrew is commonly used to resolve crowding and to
correct class II relationship in non-extraction cases. The purpose of this study
was to evaluate the tooth movement pattern and stability of maxillary arch
distalization with miniscrews in adults and thereby elucidate the clinical effect of
this treatment modality.

The subjects of the study were 13 adult orthodontic patients treated with
distalization of maxillary arch with miniscrews on buccal interradicular area.
Lateral cephalograms and dental casts were taken at pre—treatment (T0), post-
treatment (T1), and at retention period (T2, 37.6+22.8 months) to evaluate the
vertical and horizontal movement of teeth, changes of arch width, molar rotation

and buccolingual inclination.
1. The maxillary incisor (1.94%1.13mm), first molar (1.94+0.65mm), and

second molar (2.06+£0.78mm) were significantly distalized after treatment

(p<0.001).
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2. Mesial movement of maxillary incisor (0.32+0.36mm, p<0.05), first molar
(0.38+0.26mm, p<0.001) and second molar (0.59%+0.41mm, p<0.01) were

observed during the retention period (37.6£22.8 months).

3. Intrusion of the maxillary first (0.63+0.45mm) and second molars
(0.59+0.52mm) were observed after the treatment (p<0.01), and this result

was maintained relatively stable during the retention period.

4. The intercanine width(2.50%£1.45mm, p<0.05) and intermolar width
(2.07£0.38mm, p<0.001) increased significantly after the treatment. The
crowding is thought to be partially resolved by the expansion of arch, and
the arch width was relatively stable without significant changes during the

retention period.

5. Distal-in rotation and buccal tipping of the molars were observed after
the treatment and there were no significant changes during the retention

period.

The results indicate that the distalization of maxillary arch with miniscrews
effectively distalizes the entire maxillary dentition, and the results are maintained

relatively stable.

Key words: miniscrew, distalization, maxillary arch, adults, stability
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