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Table 1. Age distribution and treatment duration (in years) of FR Il group
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(n = 15) (n =15) (n = 30)
Initial (T1) 78 +1.3 8.1 +0.7 7T9+£1.1
End of active treatment (T2) 91=x1.1 96 £ 1.1 94 +1.1
Duration of treatment (T2-T1) 1.5+0.8 1.5+0.8 1.5+0.8
(unit: year)
Table 2. Age distribution and observation duration (in years) of control group'
Boys Girls Total
(n = 10) (n = 10) (n = 20)
Start of control (T1) 83+ 1.2 8.1+0.9 82+ 1.1
End of control (T2) 98+ 1.3 96 t14 9.7+1.3
Observation period (T2-T1) 1.5+05 1.5+08 1.5+ 06

(unit: year)
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Fig. 1. FR Il appliance.
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Fig. 2. Landmarks and reference planes in
this study.
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T1

T2

T2-T1

Mean SD Mean SD Mean SD Diiiaes
Horizontal (mm)
ANS 06.1 3.4 67.5 3.2 14 1.7 o
A 60.9 3.4 62.3 3.7 14 2.1 o
PNS 18.2 3 18.7 2.2 0.5 1.8
B 58.1 5.8 56 5.6 -2.1 3.4 o
Mx.I 01.6 4.8 65.7 4.3 4.1 3 o
Mx.M 31.9 4 33.2 4 1.3 2.7 o
Mn.I 04.4 4.7 63.1 4.3 -1.3 2.6 i
Mn.M 34.6 3.8 34.2 4 -04 2.2
Vertical (mm)
ANS 43.1 2.7 45.3 2.6 2.2 1.5 o
A 48 3.2 50.8 3.3 2.8 1.1 o
PNS 41.9 3.9 43.7 2.4 1.8 1.5 o
B 89 4.6 92.5 4.6 3.5 2.3 i
Mx.I 69.2 4 72.8 3.5 3.6 2.2 o
Mx.M 59.5 9 064.4 3.4 4.9 1.5 o
Mn.I 08 4.1 71.3 3.5 3.3 1.8 o
Mn.M ol 5.6 04.8 3.5 3.8 1.5 o
Angular(*)
SNA 79.8 3.5 80 3.1 0.2 1.7
SNB 79.7 3.8 78.2 3.1 -1.5 1.7 o
ANB 0.1 1.9 1.9 1.5 1.8 1.6 o
PP 2.7 2.3 2.2 2.9 -0.5 2.5
MP 30.4 54 31.3 5 0.9 2.7
UI to SN 101.7 7.1 107.1 5.9 54 0.4 i
IMPA 88.6 6.7 86.9 6.8 -1.7 4.3 *
Others (mm)
MxL 47.4 2.5 49 2.3 1.6 2.1 *
MnL 104.4 4.2 107.3 4.1 2.9 3.8 o
Wits 7.3 2.6 4.3 2 3 2.5 o
Overbite ?2.1 2.5 ?1.7 1.5 -04 2.2
Overjet -2.4 1.9 2.5 0.9 4.9 2.2 o

“PC0.05, **P<0.01.

T1, Initial; T2, end of active treatment: SD, standard deviation
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Table 4. Changes in control group (n = 20)"

T1 T2 T2-T1 Difference

Mean SD Mean SD Mean SD
Horizontal measurement (mm)
ANS 64.2 3.2 65.2 3.5 1 1.1 *
A 61.7 3.5 62.6 3.8 0.9 2.1 *
PNS 19.1 3.1 19.6 3.2 0.5 2.5
B 58.7 6.3 60.3 6.2 1.7 3.5 o
Mx.I 64.6 4.6 67.4 55 2.9 3.3 o
Mx.M 34.8 3.2 36.4 4.3 1.6 3.1 o
Mn.I 65.8 4.3 68.2 5.1 2.4 3 o
Mn.M 37.3 4.2 39.7 4.6 2.4 4.1 o
Vertical measurement (mm)
ANS 43.8 3.5 45 3.8 1.2 1.4 o
A 494 4.6 51.1 2.7 1.7 2.2 o
PNS 41.9 3 43.4 3.2 1.6 1.8 o
B 91.8 7.2 94.7 55 2.9 3.2 o
Mx.I 70.9 5.5 73.7 5.3 2.8 2.4 o
Mx.M 63.1 4.2 65.9 4.8 2.8 2.3 o
Mn.I 69.9 6 72.7 5.3 2.8 3.3 o
Mn.M 64.1 4.5 66.9 4.5 2.9 1.6 o
Angular measurement ()
SNA 79.9 3.2 80 2.8 0.1 1.9
SNB 79.8 3.3 80.3 3.0 0.5 1.9
ANB 0.1 1.5 -0.3 1.7 -04 1.2
PP 3.3 2.5 3.2 2.1 -0.1 1.8
MP 33.1 4.3 32.5 5 -0.5 3.4
UI to SN 105.2 7.5 108.7 8 3.4 6.2 o
IMPA 88.6 4.6 86.8 4.7 -1.8 3.5 o
Others measurement (mm)
MxL 45.2 3 46.8 3.4 1.6 2.7 o
MnL 106.8 5.1 1114 5.9 4.6 3.7 o
Wits -6.9 2.1 -7.3 2.2 -0.3 2.6
Overbite 0.5 1.6 0.7 1.5 0.2 14
Overjet -1.5 1.7 -0.9 3 0.6 2.2

*P(0.05, P 0.01.

T1, Start of control; T2, end of control: SD, standard deviation
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Table 5. Comparison of changes between treatment and control groups

Treatment group

Control group

(n = 30) (n = 20) Difference
T1 T2 T2-T1 T1 T2 T2-T1

Horizontal measurement (mm)

ANS 06.1 067.5 1.4 04.2 65.2 1

A 60.9 62.3 1.4 61.7 62.6 0.9

PNS 18.2 18.7 0.5 19.1 19.6 0.5

B 58.1 56 2.1 58.7 60.3 1.7 o

Mx.I 61.6 65.7 4.1 64.6 67.4 2.9

Mx.M 31.9 33.2 1.3 34.8 36.4 1.6

Mn.I 04.4 63.1 -1.3 5.8 68.2 2.4 o

Mn.M 34.6 34.2 -04 37.3 39.7 2.4 o

Vertical measurement (mm)

ANS 43.1 45.3 2.2 43.8 45 1.2 o

A 48 50.8 2.8 49.4 51.1 1.7 o

PNS 41.9 43.7 1.8 419 434 1.6

B 89 92.5 3.5 91.8 94.7 2.9

Mx.I ©69.2 72.8 3.6 70.9 73.7 2.8

Mx.M 59.5 o04.4 4.9 63.1 65.9 2.8 o

Mn.I 68 71.3 3.3 69.9 72.7 2.8

Mn.M 61 064.8 3.8 o64.1 66.9 2.9 *

Angular measurement ()

SNA 79.8 80 0.2 79.9 80 0.1

SNB 79.7 78.2 -1.5 79.8 80.3 0.5 o

ANB 0.1 1.9 1.8 0.1 -0.3 -04 o

PP 2.7 2.2 -0.5 3.3 3.2 -0.1

MP 30.4 31.3 0.9 33.1 32.5 -0.5

UI to SN 101.7 107.1 54 105.2 108.7 3.4

IMPA 88.6 86.9 -1.7 88.6 86.8 -1.8

Others measurement (mm)

MxL 47.4 49 1.6 45.2 46.8 1.6

MnL 104.4 107.3 2.9 106.8 111.4 4.6

Wits -7.3 4.3 3 -6.9 -7.3 -0.3 o

Overbite 2.1 1.7 -0.4 0.5 0.7 0.2

Overjet -2.4 2.5 4.9 -1.5 -0.9 0.6 o
*P¢0.05, **P¢ 0.01
T1, Initial/Start of control: T2, end of active treatment/end of control.
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Fig. 3. Intra-oral photographs. A. pretreatment. B. 1 year and 6 months after FR 1l treatment. C. postretention (6 years

and 2 months after treatment )

A

B

Fig. 4. Lateral profile photographs. A. pretreatment. B. 1 year and 6 months after FR II treatment. C.
postretention (6 years and 2 months after treatment)
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Fig. 5. Intra-oral photographs. A. pretreatment. B. 5 months after FR 1l treatment. C. postretention (5 years after

treatment).

Fig. 6. Lateral profile photographs. A. pretreatment.

postretention (5 years after treatment).
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Abstract

TREATMENT EFFECTS OF FR?NKEL FUNCTIONAL REGULATOR Tl
IN MIXED DENTITION CHILDREN WITH ANTERIOR CROSSBITE

Jeung-Ah Park, Kyu-Ho Yang, Nam-Ki Choi, Seon-Mi Kim

Department of Pediatric Dentistry, School of Dentistry,
Chonnam National University and Dental Research Institute and second stage of BK 21

The purpose of this study was to evaluate the skeletal and dental effects obtained by the Frankel functional
regulator I in growing children with Class I malocclusions. Cephalometric changes in thirty children at the
time of mixed dentition malocclusions (initial mean age, 7.9 = 1.1 years; mean treatment duration, 1.5 = 0.8
years) were analysed.

The results were as follows :

1. The skeletal effects on the maxilla showed a significant downward displacement whereas forward displace—

ment was not significant in comparison with the control group.

2. The skeletal effects on the mandible showed statistically significant backward and downward displacement.

3. The dental effects showed statistically significant backward movement in the mandibular incisor tip and in-

crease of overjet

The results suggested that forward displacement on the maxilla was insufficient and treatment effects were
caused mainly by downward displacement of the maxilla, backward and downward rotation of the mandible, and
the increase of overjet during short period.

Key words : Anterior crossbite, Frankel functional regulator I, Skeletal effects, Dental effects
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