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Figure 1: Appliance for intrusion of maxillary molar using miniscrew.

A. Miniscrew insertion on the buccal and palatal side (buccal view)

B. Miniscrew insertion on the buccal and palatal side (palatal view)

C. Miniscrew insertion on the buccal side only, with the palatal rigid
splint for preventing buccal tipping (transverse view)

D. Miniscrew insertion on the buccal side only, with the palatal rigid

splint for preventing buccal tipping (palatal view)
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2.3.1. A5H (Fig. 2)

Figure 2. Cephalometric landmarks.



Sella(S), Nasion(N), Articular(Ar), Porion(P), Gonion(Go), Menton(Me),
Gnathion(Gn), Pogonion(Po), Orbital(Or), Anterior Nasal Spine(ANS),
Posterior Nasal Spine (PNS), A point(A), B point(B), Upper incisor tip(U1),
Upper molar mesiobuccal cusp tip(U6), Lower incisor tip(L1), Lower molar

mesiobuccal cusp tip(L6), Soft tissue pogonion(Pog’ )

2.3.2. AI5%EH (Fig. 3)

.

VP

~(

Figure 3. Cephalometric reference planes

SN (SN plane) : Sella 9} Nasion & <43k 3

FH (FH plane) : Porion ¥} Orbitale & 43 34

o)

HP (Horizontal reference plane) : Sella & A4} SN plane & 7° Arukel
VP (Vertical reference plane) : HP o] #&o]l11 S & E 338t 3
PP (Palatal plane) : PNS ¢} ANS & <43 3

MP (Mandibular plane) : Gonion ¥ Menton < 143 34



2.3.3. A5 &5
1) Skeletal analysis
(1) AAS &5 (Fig. 4)

./

® 5 F]\
(.:

Figure 5. Skeletal angular measurements




@ SN—-GoMe

® S—N-Pog

© SNA : S=N-A7} o] 3= 72
@ SNB: S-N-B7} o]F& Zt
(® ANB difference : ©—@

® IMPA: otz o] o)t sfet
® FMA: FH-MP
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2) Dental analysis

(1) AAS &5 ([Fig.6)

Figure 6. Dental linear measurements

© U6-PP(mm): 7718 el ofgk 2ot Al 1 tj7+% A FS 57442
FAAE

@ Ul-PP(mm): /el st et Ax debdzt= o] FHAe
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(1) ASA el dall Kolmogorov Smirnov A S o] &3to] A4fF3E AAF
&%
O

(2) AR 225 A4, (paired t—test)

(3) T1, T2, T3 oA 718 @&el didt vlolEE FAlsta 7ESAF A&

@) T13} T2rkelell AFAZ SA2] o2 A4 (paired t—test)

(5) T2 T3Atolel ASA| 7o AR CE FoA A4 (paired t—test)

(6) T2=T1elA et A shshdel w2 =744 Wil st Zaa
#24 (Pearson’ s correlation analysis)

(7) ABAZAl Ao AAd I Aol FadA 4 ( Pearson’ s
correlation analysis)

(8) A =eoll o3 WstgFa AdFe] AJddA #4 (Pearson’ s correlation
analysis)

9) 71E=EAFE o] &3 A A=, AEE=T3-T2/T2-T1 X100
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1. d+2 3

1. ZAA 22 AA

WA ASA SAel Ui AHTE Hrkets] slste] AMm A
5719 EEAE FEste] 1FHA0ow FAF PO # P zARe] o

7 Gol8t 2ol 7b ATt (p<0.05)

2
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8
o
o
o)
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=

D
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T
o
28
iib)
B=)

Table 1. Patient’s individual characteristic and cephalometric measurements.

Pt. No.
1 2 3 4 5 6 7 8 9 10 11

variable
Gender F F F F F F F M F F F
Age(year) 23.3 182 220 307 199 183 185 31.1 249 30.3 19.2
Tx. Method M1 M2 M2 M2 M2 M2 M1 M1 M1 M1 M1
extraction No No No Yes No No Yes No No No Yes
OB(T1) (mm) -46 —-10 -30 -30 -58 —-52 —-28 —-43 -53 -33 -1.0

U6—PP(T1) (mm) 26.1 253 257 289 278 266 27.8 269 251 259 26.2

SN—-GoMe(TD) (° ) 473 446 424 51.0 511 46.3 445 426 403 384 454

AFH(T1) (mm) 128.7 126.6 138.8 142.6 134.1 132.0 132.0 135.0 135.7 124.2 138.1

M1: Method 1, M2: Method 2

12
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3. ARA, ARF, F41719]

A7, 2/ A3} (Table 2, Table 3)

Table 2. Cephalometric measurements before treatment(T1), after treatment(T2),

and during retention period (T3)

Tl T2 T3
Mean SD Mean SD Mean SD
Variables
Skeletal
ANB( ) 4.40 1.37 3.81 1.40 3.81 1.45
FMAC( ) 37.97 3.16 35.07 3.65 35.98 3.86
SN—-GoMe(° ) 44.90 3.98 42.91 4.52 43.09 4.88
SNPog(° ) 76.70 3.77 77.60 4.33 77.37 4.45
AFH (mm) 133.44 5.48 130.80 5.73 131.18 5.45
VP—Pog (mm) 51.81 10.02 53.98 10.72 53.39 11.27
Dental
OB (mm) -3.77 1.79 1.70 0.76 0.72 0.73
0J (mm) 6.89 3.48 3.01 0.83 3.40 1.50
IMPAC ) 89.07 3.71 88.11 5.34 89.10 4.91
U6—PP(mm) 26.74 1.25 2451 1.74 24.74 1.63
U1-PP(mm) 31.30 2.46 32.30 1.94 32.25 1.88

3.1 AEAY A5 (T2-TD el 7XF tstel me =424 Wl (Table 3)

Agel FAACE fold Weyt vk BrAos g e g
et FAAeZE 2.22mm YEH(p<0.0D) HAoH,  olel  wEbd  ANB
difference 2] 0.597+4= (p<0.05), SN—GoMeZI &= 9] 2.0° 72 (p<0.01),
Pogonion?] Zgolse wEl AFHS 2.63mm7t2 (p<0.01) 8F VP—Pog?]
2.17mm Z7}H(p<0.05) 7} vreEbsTh,

)
1l

13



3.2, AudR} A5 (T2-TDol 7-AF &stel W& A4 ®3t%F (Table 3)
Aoz AFgHe] —=3.7mm(SD: 1.79)°] FAIN7F S = A=, AZFol=
+1.7mm(SD: 0.76) &) FA I N7} =4 5o 5.47mm (p<0.001) &) bite closing©]
UHERSE T

3.3. A5} FAIZI(T3-T2) | YeEtt =742 Wsls (Table 3)

g fA71) AST SRERPAARNA Y] BAE WaFe EAHow
Fo% W} e g

3.4. A5F} FA71(T3-T2)°l veld x4 W3=F (Table 3)
A 72get FA7I AST XA WEFS FAIeA FAFeE F%
W37 et 290 7202 0.99mm (p<0.05) 2] 7+A7F VEFRET

T, AR GE et A FAeld M FAHeR folg W
e ek

14



Table 3. Mean treatment changes(T2-T1) and posttreatment changes.
(T3-T2)
4T2-T1 4T3-T2
Mean SD p Sig Mean SD p Sig
Variables
Skeletal
AANB( ) -0.59 0.43 0.038 * 0.00 0.67 0.923 NS
A4SN—-GoMe (" ) —2.00 1.70 0.006 ok 0.18 1.26 0.813 NS
4SNPog(° ) 0.90 1.06 0.022 * -0.23 0.47 0.143 NS
A4FMAC ) -2.89 2.02 0.002 ok 0.91 2.23 0.364 NS
4 AFH (mm) —-2.63 1.96 0.003 ok 0.38 0.90 0.235 NS
A4VP—Pog(mm) 2.17 2.47 0.013 * 0.50 1.45 0.428 NS
Dental
4 0B (mm) 5.47 1.86 0.000 otk -0.99 0.97 0.018 *
AIMPAC ) -0.96 6.71 0.264 NS 0.99 2.19 0.048 *
A4U6—PP(mm) —2.22 1.71 0.001 ok 0.23 0.51 0.359 NS
4U1-PP(mm) 1.00 1.21 0.044 * -0.05 0.40 0.602 NS

#:p<0.05, #x:p<0.01, **x:p<0.001

Negative value means decrease during treatment,

Positive value means increase during treatment.

15



4, ASA ] Am5d AstFre] 4334 (Table 4)

0.

oF FA7F stdel wEkd  fosiA AdAEE 7HAal FMA L FA7F
72 (Correlation Coefficient: 0.76, p<0.05)3te] o]xef ojaatglize] Aok
TAE FerE skere] whAIAMEEe] 3 e of7lste]  sfetmo] HAWowR
ojFstAl sk AWAEES FIAF F AN FAIANGG AudAE Ze
SNPogZt (Coefficient: 0.78, p<0.01)3¥ SN-MPZ(Coefficient: —0.82,
p<0.01), SNBZ}(Coefficient: 0.75, p<0.01)°] A& HAFo Wz Ko}
FA N el sheta A 3| Aol osiA EAdet T
SNPogZt= ¢} 74%2 Pogonion(Coefficient: 0.85, p<0.01)¢ Ar##AA=
SNPog# =9 A gel o3 ®37F Pogonion® /ol osir zHi=9]
S7hE UEhd S ojul gtk

32
dlo
o
gk
o
ol
\
3/
i

K

Table 4: Correlations between changes of variables(T2—-T1)

variablel variable2 R p—value Sig. (2—tailed)
U6-PP FMA 0.76 0.018 *
OB SNPog 0.78 0.004 ok
OB SN—-MP —0.82 0.002 ok
OB SNB 0.75 0.008 ok
SNB SNPog 0.96 0.000 sk
SNB SN-MP —0.80 0.003 ok
VP-Pog SNPog 0.85 0.001 ok
VP-Pog SN—-MP —0.62 0.040 *
VP-Pog SNB 0.81 0.003 ok

T1: before treatment, T2: after treatment, R: Pearson’ s correlation coefficiency,

#:p<0.05, #*:p<0.01, ***:p<0.001

16



5. A FBAZA] A
(Table 5)
BoATelNE ARRa A3 Andel $430%, seldu), serdnds

AZE Ik wgko

Table 5. Correlation between pre—treatment variables and change of

OB(T3-T2)
variablel variable2
R p—value Sig. (2—tailed)
(T1) (T3-T2)
OB OB 0.349 0.292 NS
SN—-MP OB —0.188 0.580 NS
LAFH OB 0.031 0.927 NS

LAFH: distance from ANS to Me,
T1: before treatment, T2: after treatment, T3: retention period,

R: Pearson’ s correlation coefficiency, *:p<0.05, **:p<0.01, ***:p<0.001

aL ool el

Aelete S AS

Azel o AskE o] FFFH Aol 2 Flofvhe
e BAE BN ATS ST et A etas AR Aol
Ay e s AL Aol A
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Table 6. Correlation between T2—T1 variables and T3—T2 variables

variablel1 (T2—T1)  variable2(T3—-T2) R p—value Sig.(2—tailed)
U6—-PP U6-PP -0.712 0.014 *
OB OB —0.609 0.047 *

T1: before treatment, T2: after treatment, T3: retention period,
R: Pearson’ s correlation coefficiency

#:p<0.05, **:p<0.01, #**x:p<0.001

g9 g EUE AARNS AAAA G 2 4L dold 5+ AN
U6-PP(T3-T2)= (-0.215 X U6—PP(T2-T1)) —0.250
OB(T3-T2)= (-0.318 X OB(T2—T1)) + 0.755

7. A& (Table 7)

Ha A AtgS VEEAFS /A3 Aakstdnh FoE A thsk Arol 3] 9
36%2] Aol yERETE A I AeA 18.10%%] Aol
=72 QA 14.45% 8= =77 YeERgT]

rO
e
k=
o ©
k1
>
2l
o
—
o
o

Table 7. Relapse rate of OB, U6—PP, AFH

variable T2-T1(mean) T3—T2(mean) Relapse rate (%)
U6—PP (mm) 2.22 0.23 10.36
U1-PP(mm) 1.00 0.05 5.00
OB (mm) 5.47 0.99 18.10
AFH (mm) 2.63 0.38 14.45

OB: overbite, AFH: anterior facial height
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Abstract

Treatment and posttreatment changes
following intrusion of Maxillary posterior teeth

with miniscrew implant for open bite correction

Han—Ah Lee

Department of Dentistry
The Graduate School, Yonsei University
(Directed by Professor Young—Chel Park, D.D.S., Ph.D. )

The open bite has been recognized as the most difficult malocclusion to
correct in orthodontics, because of the high frequency of relapse. Since most
open bite patients have excessive vertical dimension in the maxillary
posterior dentition, an intrusion of Maxillary teeth is the ideal treatment
modality for maximum esthetic effect. With the advent of skeletal anchorage
system, it is possible to intrude the posterior teeth without unwanted side
effects and provide non—surgical, esthetical treatment. Even with the
increased use of miniscrew, studies on long—term posttreatment stability
following intrusion of the maxillary posterior teeth is lacking.

This study investigated the skeletal and dentoalveolar changes which
take place during the treatment period and posttreatment period. The
subjects consisted of 11 adults (1 male, 10 female) whose open bites were
treated by posterior teeth intrusion with miniscrew implant. The subjects
were evaluated by the lateral cephalometric x—ray of pre—treatment, post—

treatment, and the retention period. The results were as follows.
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The average intrusion of maxillary posterior teeth at the end of the
treatment period was 2.22mm (p<0.001) and the average extrusion of
maxillary posterior teeth at the end of the 17.4 month retention period

was 0.23mm (p:NS). The relapse rate was calculated at 10.36%.

Statistically significant increase of overbite was noted (mean 5.47mm,
p<0.01) following the intrusion treatment of maxillary posterior teeth using
miniscrew implants. A decrease in overbite after 17.4 month retention

period was 0.99mm (p<0.05). The relapse rate was calculated at 18.10%.

When mandibular counterclockwise autorotation was followed by the
intrusion of maxillary posterior teeth, there was an improvement from

skeletal Class II pattern to skeletal Class I pattern.

The skeletal changes and vertical height change of maxillary posterior
teeth during the retention period was statistically insignificant, but

there was a significant decrease in overbite (mean 0.99mm, p<0.05).

Using Pearson's correlation analysis, there was a significant correlation

between intrusion of maxillary posterior teeth and the change in

mandibular plane angle during treatment period.

The correlation between the pre—treatment measurements (open—bite,
mandibular plane angle, and the lower anterior facial height) and the

relapse of overbite during the retention period was not significant.

The amount of intrusion and the overbite improvement from treatement

significantly correlates to the degree of relapse. Based on this finding,

we can predict the quantity of relapse which will occur.
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The results indicate that intrusion of the maxillary posterior teeth using
miniscrew implant is an effective, non—surgical esthetic treatment modality

which can reasonably be used to address adult open bite.

Key word: Intrusion of Maxillary posterior teeth, Open—bite, Miniscrew

implant, Stability, Relapse
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