- g7l swetetslx| 163 23, 2000 -

Aok Ml 2 TH7x[ Ao 2fet WEX|Z2| E1}

A STUDY ON TREATMENT EFFECTS OF MAXILLARY SECOND
MOLAR EXTRACTION CASES

Kyu-Rhim Chung, Young-Guk Park, Young-Jun Lee, Soung-Hee Lee, Seong-Hun Kim
Department of Orthodontics Kyung Hee University School of Dental Medicine

Orthodontic treatment in conjunction with second-molar extraction has been a controversial issue among orthodontists
over many decades. The aim of this study was to investigate the treatment effects of upper second molar extraction cases.
The sample included 19 upper second molar extraction orthodontic cases(ten Angle's Class I’s and nine Class II’s, average
age=13Y 6M) cared at Kyung-Hee University Department of Orthodontics. Lateral cephalometric radiographs were taken
before and immediately after treatment. Seventy-nine points were digitized on each cephalogram and 38 cephalometric
parameters were computed comprising 22 angular measurements, 13 linear measurements, and 3 facial proportions. The
data obtained from each malocclusion group were analyzed by paired t-test.

The statistical results disclosed that there was no significant change in skeletal pattern after treatment except for that
accountable by growth while there was statistically significant change in dentoalveolar and soft tissue patterns. There
were no significant changes in Bjork sum, posterior facial height /anterior facial height and lower anterior facial height
/anterior facial height. No significant changes in anteroposterior position of maxilla and palatal plane were manifested.
Although facial axis and lower facial height was slightly increased and the mandible was rotated backward and downward,
there was no remarkable change in the mandibular plane.

There were statistically significant changes in distal movement of upper first molar, molar key correction and overjet
reduction while there was no change in the occlusal plane. The upper lip was slightly retracted simultaneously with slight
increase in nasolabial angle.

These results signify that distalization of upper dentition with the second molar extraction does change occlusal
relationship without gross modifications in the craniofacial skeletal configurationson. Henceforth the second molar extracted
would be recommended to treat severe anterior crowding and protrusion with minor skeletal discrepancy.
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Fig 1. A 79-point craniofacial model used in this

studv

e gellon of dAellA o] &H A ASA=
AA A712 FAEA B

(Table 2, 3), AH&H Az A Z,

WYt HHS
Downs®] gt HHow HAE L, st HHS
Menton} e} st o] o= dAsiqitt. 71e
of JHy} HE T Wy o) AAsIt
ARE A 2L Fig. 29} Fig. 30 AlA&

Table 1. Distribution of samples according to Angle's classification, age, and sex.

Sex Angles Classl Angles ClasslI Total Mean age at the start of Tx. Mean Tx. Period
Male 2 3 13.7yrs 42.6 mos.
Female 8 6 13.4yrs 44.5mos




Table 2. Angular cephalometric variables

Description

Number Name
1 N-S-Ar
2 S-Ar-Go
3 Ar-Go-Me
4 Bjork sum
5 Ba-N-A
6 SNA
7 Pt-Gn
8 FH/N-Pog
9 SNB
10 FH/PP
11 FH/MP
12 N-A-Pog
13 ANS-Xi-Pm
14 ANB
15 ODI
16 APDI
17 Combination Factor
18 FH/OP
19 U1/FH
20 U6/FH
21 G-Sn-Pg'
22 Nasolabial angle

Nasion-Sella-Articulare :

Sella-Articulare-Gonion :

Articulare-Gonion-Menton :

Saddle angle + Articular
Basion-Nasion-Articulare

Sella-Nasion-Point A

Pterygomaxillary fissure point-Gnathion :

Saddle angle
Articular angle
Gonial angle

angle + Gonial angle

Facial Axis

Frankfort horizontal/Nasion-Pogonion: Facial angle

Sella-Nasion-Basion

Frankfort horizontal/Palatal plane

Frankfort horizontal/Mandibular plane

Nasion-Point A- Pogonion :

Angle of Convexity

Anterior nasal spine-Xi point-Pm point : Lower Facial Height

Point A-Nasion-Point B
Overbite Depth Indicator

Anteroposterior Dysplasia Indicator

ODI + APDI

Frankfort horizontal/Occlusal plane

Upper incisor/ Frankfort

horizontal plane

Upper first molar/ Frankfort horizontal plane

Glabella- Subnasale- Soft tissue Pogonion

Fig 2. Angular measurements used in the

computerized cephalometric appraisal.

cephalometric appraisal.
w9z 239 399 A8A
FAA it AFAES
AlZ Q2= Dalberg®] A& ©]
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e,
.
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Fig 3. Linear measurements in
the computerized



Table 3. Linear cephalometric variables and Facial proportions

Mo H 2 TR Aol o3t wFA[RO 2%

Number Name Description
1 N-Me Nasion-Menton : Anterior Facial Height
2 S-Go Sella-Gonion : posterior Facial Height
3 ANS-Me Anterior nasal spine-Menton : Lower Anterior Facial Height
4 A to N-Fhperp the distance from the A point to a line perpendicular to the FH vertical plane through
nasion
5 Wits Appraisal
6 Ul to A-FH perp  The distance from the Upper central incisor to a line perpendicular to the FH vertical
plane through A point
7 U6-PTV The linear distance between the most distal point of the maxillary first permanent
molar, and the Pt vertical line measured parallel to the Ricketts functional occlusal
plane.
8 Molar Relation The linear distance between the most distal point of the maxillary first permanent molar
and the mandibular first permanent molar on the Ricketts functional occlusal plane
(When the upper first molar is distal to the lower first molar, express as ( - ) .)
9 Overjet
10 Overbite
11 U.L.-E. Plane Upper lip-Ricketts esthetic plane
12 U.L. to Sn-FH perp the distance from the upper lip to a line perpendicular to the FH vertical plane through
subnasale.
13 U.L to. Sn-Pg' Upper lip to Subnasale- Soft tissue Pogonion
Number Name Description
1 S-Go/N-Me Sella-Gonion/Nasion-Menton: anterior posterior facial height ratio
2 ANS-Me/N-Me Anterior nasal spine-Menton/Nasion-Menton : lower anterior facial height ratio
o, M, Zte 3] A5 9 k= 0.25-0.61mm/degree A7 (ANS-Me)2 Z+Z} 529mm (P<0.001), 3.12mm
o] B9 e Uit (P<0.01), 3.42mm(P<0.001)= +-2]4 A =7}
ot
I A7AMH Qb A3 WEkS Uehle dbH g g
SobA 17 o] H]&(S-GO/N-Me) £} Bjork sum< 2}
7t A ASEEC tste] ASAE A= 7k 2127 62,98 ,398.04 9F A EF 62.89 , 399.095
SPSS Program= ©]-§38fo] RE A5l tjgh B ARl e EA e o7k Ws}
#A 9 BEAAE oL, Amds) Al =gl Asetze £449 BAE ee
stoll A3 FoH AAHES 918kl paired t-testS ekt 37 (ANS-Me) 2t At argel ek Hs
Astelth AEAY (83 7 SURE 3 AL S (ANS-MEN-ME)%= 9] g+ #3}7} ¢l
N7 wALE 2dele] Fig 4 9} Fig. 5ol AA A,
Ak,
1. ot A w5t (Table 4)
ZoFH 317 (N-Me), S-St (S-Go), # 3}



Fig 4. Computerized superimposition of the

average craniofacial change.

2. dotant stotE2| ¥at (Table 5)

orzel AT

421 9125 YUERE Ba-N-A,
SNA, A to N-FHperp+= <] 8+ Ws}7} giglom
3 7}

7N FH(FH-PP) = Frolek W3lr} gl

Table 4. Paired t—test on the facial height changes between pre—treatment and post—treatment

P

~

Fig 5. Superimposition of the average skeletodental

change.

1) superimposition, Ba—N at CC

2) superimposition, Ba—N at N

3) superimposition, cortices of Palatal

vault at A point
4) superimposition, E line at nose tip

ator=ol H3WHQl AXE YEhlE Facial
angle(FH-Npog), SNB+= W[t/ 7HAsigl ot &
AR ol Wty gllem, spot=e] 4%
WakS YER = Facial axis© 1.54° 7] oFs}
(P<0.001)3F3At}.  aFetatAsd HZHFH-MP) 0.81°
AulstA F7retl ot A4 ol flith

(n =19)

st Pretreatment Posttreatment Diff.(Post-Pre) tvalue
Mean SD Mean SD Mean SD

N-Me 125.34 6.97 130.63 7.76 5.29 5.37 4.30%***

S-Go 78.91 5.94 82.03 6.40 3.12 3.83 3.55%*
S-Go/N-Me(%) 62.98 3.67 62.89 4.67 -0.09 2.14 -0.19

ANS-Me 69.78 5.87 73.2 6.28 3.42 3.92 3.8%**
ANS-Me/N-Me(%) 55.62 225 55.98 2.41 0.36 1.68 0.95
Saddle angle 124.84 435 124.47 4.09 0.63 2.08 1.32
Articular angle 151.34 5.61 151.9 7.2 0.56 4.82 0.50
Gonial angle 121.86 5.56 122.58 5.82 0.72 4.68 0.67
Bjork sum 398.04 4.92 399.94 5.99 1.90 2.81 1.63

* significant at the level of P 0.05
** significant at the level of P 0.01
*** gignificant at the level of P 0.001
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Table 5. Paired t—test on the maxillary and mandibular changes between pre—treatment and post—treatment

(n=19)
A Pretreatment Posttreatment Diff.(Post-Pre) S
Mean SD Mean SD Mean SD
BNA 5791 3.83 57.65 3.40 -0.26 1.63 -0.69
SNA(dg) 79.03 3.93 78.55 4.15 -0.48 1.44 -1.47
A to N(Fhperp) -2.78 3.69 -3.16 3.14 -0.37 1.51 -1.08
Facial Axis(dg) 83.44 3.82 81.91 4.55 -1.54 1.64 -4.08***
FH-Npog(dg) 86.05 3.12 85.71 3.34 -0.34 1.75 -0.85
SNB(dg) 77.37 333 391 76.57 -0.81 2.01 -1.75
FH-PP(dg) 0.51 2.40 0.75 2.21 0.24 1.47 0.72
FH-MP(dg) 29.50 4.74 30.31 5.68 0.81 2.70 1.31
* significant at the level of P 0.05
** significant at the level of P 0.01
**% significant at the level of P 0.001
Table 6. Paired t—test on the interarch changes between pre—treatment and post—treatment (n=19)
Vit Pretreatment Posttreatment Diff.(Post-Pre) e
Mean SD Mean SD Mean SD
Angle of Convexity(dg) 3.15 6.34 3.28 6.75 0.13 2.79 0.20
Lower Facial Ht(dg) 50.17 3.89 51.41 3.95 1.23 1.98 2.72%
ANB(dg) 1.65 2.43 1.97 2.71 0.33 1.40 1.01
Wits Appraisal(mm) -3.61 2.93 2.76 3.01 0.85 2.26 1.63
ODI 68.24 1.41 68.04 6.64 -0.19 3.26 -0.26
APDI 83.78 5.65 84.89 4.14 1.11 4.08 1.19
* significant at the level of P 0.05
** significant at the level of P 0.01
*** gignificant at the level of P 0.001
3. AUZHEA 3t (Table 6) 4. X|ofx|=5 i3} (Table 7)
gakere] WAl BAE A7HE ¢ 9l A W3 FH(FH-0P)E -0.14°% A 24§ 7)) W5}
%<2l ANB, Wit's Appraisal, APDIT= 25 294 2l 7b gilth FHel disk Aot FHEA9 AALE
W3y Qo 1 829 o)) A= el (UI-FH)E  627°2  F94 A Hxssia
Y= 8FeHH AL (Lower Facial Height)©= 1.23°% 7] <f (P<0.05), Pt vertical line®| A AFe} A 1 %] 714
s Z7k5HeHp<0.05). o AdE 133mm fFo4 QA A o
x| 571 ODI, APDI, Combination factor®] 3t (P<0.05), FHZ 7|22 3k Aot Al1t4-2] HAE
247t 68.24 , 83.78 , 146.89% ¥ H YT} = e B gldeh Al 1954 A (molar
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Table 7. Paired t—test on the dentitional change changes between pre—treatment and post—treatment (n=19)

SV Pretreatment Posttreatment Diff.(Post-Pre) tvalue
Mean SD Mean SD Mean SD

FH-OP (dg) 11.55 3.44 11.41 4.74 -0.14 4.26 -0.15
U1-FH (dg) 119.47 8.65 113.2 9.45 -6.27 10.50 -2.61*
Ul-A(Fhperp) 8.58 2.65 6.93 3.36 -1.65 3.95 -1.82
U6-FH (dg) 76.59 4.77 74.49 7.24 -2.09 6.66 -1.37
U6-PTV 13.47 3.14 12.14 3.09 -1.33 2.75 -2.10%

Molar relation -0.64 1.33 -1.94 0.95 -1.31 1.37 -4.16%**
Incisor overjet 5.57 291 3.73 0.86 -1.84 3.04 -2.63*
Incisor overbite 0.95 243 1.77 1.14 -0.83 2.09 -1.78

* significant at the level of P 0.05
** significant at the level of P 0.01
*** gignificant at the level of P 0.001

Table 8. Paired t—test on the soft tissue profile changes between pre—treatment and post—treatment (n=19)

Pretreatment Posttreatment Diff.(Post-Pre)
Measurement t-value
Mean SD Mean SD Mean SD
G-Sn-Pg' (dg) 14.32 6.41 15.08 6.05 0.76 2.82 1.18
U.L.-E.Plane 1.88 2.97 0.78 2.83 -1.09 1.52 -3.13%*
UL to Sn-Fhperp 6.05 1.79 4.35 1.73 -1.69 1.66 -4 44%%%
U.L. to Sn-Pg' 7.48 2.59 7.09 2.24 -0.39 1.32 -1.30
Nasolabial angle 85.91 7.02 89.08 7.05 3.17 5.14 2.69%

* significant at the level of P 0.05
** significant at the level of P 0.01
**% significant at the level of P 0.001

relation)=  -0.64mmolA]  -191mm= WS Sn-Pg'el] tjgt Aol YIX|(UL to Sn-Pg)F 1%
(P<0.001), HAF 3 I]7l(Incisor overjet) = 2] ZX E5&5%(G-Sn-Pg)= F2ol3 War) ¢l
1.84mm 214 AA 748 TH(P<0.05).
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