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Skeletodental changes during treatment
and retention in Class Il division 1 malocclusion

Sang-Cheol Kim" - Sun-Young Kim?

The purpose of this stucy was to evaluate the changes of skeletodental patterns during Class I treatment and its
retention period. Forty two patients of Class II malocclusion, which was treated with nonextraction or first premolar—
extraction were selected and their lateral cephalograms were examined in this study. Various skeletodental changes in
lateral cephalograms of pre-treatment, post-treatment and retention were measured by superimposition in reference to the
cranial base for jaws, the palatal plane for maxillary teeth, and mandibular plane for mandibular teeth. The data were
analyzed by paired t-test.

In this study, occlusal plane showed the significant anterior downward steepening after active treatment, and remained
during retention period. In the nonextraction group, maxillary incisors were retracted and extruded during treatment.
Maxillary molars were extruded, and mandibular molars were uprighted, with no mesial movement. In the extraction group,
both maxillary and mandibular incisors were retracted and extruded. Maxillary molars were extruded and moved mesially,
and mandibular molars were extruded and moved mesially with no mesial tilting. During retention period in both groups,
there were tendencies of labial tipping of maxillary incisor, and mesial tipping of maxillary and mandibular molar. But

the changes were not significant and most of teeth showed no change in vertical and horizontal direction.
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eferring to the possivle morphologic variations

of Class II division 1 malocclusion that was

characterized by increased overbite and overjet,
protruded incisor, rotated molar, and mesially inclined
tooth axis, Fisk exemplified such cases as maxillary
bones and teeth anteriorly situated with relation to the
cranium, maxillary teeth anteriorly placed in the maxil-
lary bones, mandible underdeveloped, mandible of nor-
mal size but posteriorly placed, as well as mandibular
teeth posteriorly placed on adequate base.!
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The treatment of Class I malocclusion can be achi-
eved by inhibition or reorientation of maxilla, distal
movement of maxillary dentition, forward growth of
mandible, mesial movement of mandibular dentition, or
repositioning of condylar fossa by using extraoral
force,‘r’q) functional appliancef}’&11 1012)
Class I elastics,g‘mw

West™ noted that correction of occlusion and facial
esthetics could be made possible by extraoral traction

and intermaxillary elastics, which resulted from jaw

" Herbst appliance,
etc.

growth and change of maxillary alveolar process and
dentition.

Sagittal correction of Class II malocclusion may be
achieved primarily by mandibular response, i.g. growth
in adolescents and by molar movement in adults.
Because of the absence of effective growth in adults,
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Fig. 1. Cephalometric landmarks.
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the correction must be achieved almost exclusively by
tooth movement.” ™

In the comparative study of Class II treatment mo—
dality in adolescents and adults, Kang and Yanglg)
reported that there was significant difference between
the two groups in terms of change of anteroposterior
position of mandible, vertical dimension and occlusal
plane. 63% of total molar correction was achieved by
mandibular growth and 37% by tooth movement in
adolescents, while 99% was achieved by tooth move-
ment in adults.

Dyer et al'® reported increased eruption of mandi-
bular molar, intrusion of maxillary molar, overeruption
of maxillary incisors, intrusion of mandibular incisors
and steepening of occlusal plane when they treated
Class 1 malocclusion by Class U elastics. And the
less effective growth makes the treatment the more
difficult. It leads the treatment mainly by tooth
movement, in most cases. In addition, as the patients
become aged, teeth tend to tip more easily and the
density of the hone makes it difficult to achieve the
amount of dental bodily movement,""®

The purpose of this study was to evaluate the
skeletodental changes during treatment and retention in
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Fig. 2. Skeletal measurements.
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Class O div. 1 malocclusion with fully erupted per-
manent dentition, which was treated by the conven-
tional comprehensive edgewise appliances, and to try to
find the proper treatment modality for Class I div. 1
malocclusion.

MATERIALS AND METHODS
1. Materials

Malocclusion cases who had Class II molar relation-
ship and overjet over 3mm and full-erupted maxillary
and mandibular second molar were selected. All cases
were of males and treated with conventional standard
edgewise technique. Total of 42 cases were divided into
two groups. One was the nonextraction group of 22
cases, and the other was the first premolar-extraction
group of 20 cases. The mean age of nonextraction
group was 17501346 years and the mean age of
extraction group was 18711384 years, in the start of
treatment. The pre—treatment and post- treatment
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Fig. 3. Maxillary dental measurements.

U1 to PP: angular, vertical. horizontal change
U5 to PP: angular, vertical. horizontal change
UB to PP: angular, vertical, horizontal change
U7 to PP: angular. vertical, horizontal change

cephalograms were analysed. And cephalograms of 4
extraction cases and 4 nonextraction cases at the
retention period were taken and compared with the
pre-treatment and post-treatment ones.

2. Methods

Cephalograms at pre—treatment(Ti), post-treatment
(T2) and retention stage(Ts) were taken and traced by
one observer. Skeletal changes were examined by
superimposition in reference to the cranial base, and
dental changes were found by superimposition in refe-
rence to the palatal plane or mandibular plane. Follo-
wing landmarks(Fig. 1) were digitized, and the skeletal
measurements(Fig. 2) were measured by 0.01° in angle
and 0.0lmm in length.

Axial changes and vertical and horizontal movement
of teeth were measured in reference to palatal plane for
maxillary teeth and mandibular plane for mandibular
teeth. Here, tooth axis was considered as the line
connecting the bisecting point of the mesiodistal width
of crown and embrasure in molar, the line connecting
the bisecting point of the mesiodistal width of crown
and mesiodistal width of apical 1/3 in premolars and the
line connecting the incisal edge and root apex in
incisor(Fig. 3, 4).

The mean and the standard deviation of skeletodental
variables in the pre-treatment and post-treatment
cephalograms were calculated and compared by paired

Skeletodental changes during treatment and retention
in Class 1| division 1 malocciusion

Fig. 4. Mandibular dental measurements.

L1 to MP: angular, vertical, horizontal change
L5 to MP: angular, vertical, horizontal change
L6 to MP: angular, vertical, horizontal change
L7 to MP: angular, vertical, horizontal change

t-test. And, changes of skeletodental pattern in cepha-
lograms at retention stage were evaluated intuitively.

RESULTS
1. Changes in the nonextraction group

1) Skeletal patterns

Most of anteroposterior measurements in maxilla and
mandible didn’t show significant changes, while Co-A
point(p<.01) and mandibular body length(p<.05) incre-
ased significantly .

The measurements that represent the anteroposterior
discrepancy also didn't show significant changes, while
the inclination of occlusal plane increased significantly
(p<.001). The anterior facial height, posterior facial
height and lower facial height in vertical dimension
increased significantly (p< .01)(Table 1).

2) Maxillary teeth

As for the angular changes of the tooth axis, the
incisor and second premolar showed significant lingual
tipping(p< .05). And, as for the vertical changes, incisor
showed significant extrusion(p<.001) and first and
second molar did likewise(p< .05). As for the horizontal
changes, incisor showed significant distal movement
(p< .05), on the contrary, no molar showed the hori-
zontal movement(Table 2).

During retention, incisors that had tipped lingually
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Table 1. Skeletal changes during treatment in Class I Table 2. Maxillary dental changes during treatment in Class
nonextraction group Il nonextraction group

Condylion-A 89.10+ 3.01 89.99+3.17 *k Angular change

SNA 7975t 286 79.6413.02 NS Ul to pp 12077504 11599%+549 *
N vertical/A point -1.96+ 2.9 -2.00+327 NS U5 to pp 86301362 82731545 *
Mn. bedy length 72.89% 602 74.0216.09 * U6 to pp 76.47+545 B5HE551 NS
N vertical/Pog 1%t 652 -12334748 NS U7 to pp 68834552 69.23+558 NS
Facial angle 84341 300 84191302 NS Vertical change

SNB 7632+ 3.36 76.09%3.13 NS Ul to pp 3152284 3263273 ok
APDI 8053+ 472 80.94+3.99 NS U5 to pp 27631234 2180181 NS
ANB 342+ 18 342168 NS U6 to pp 25251266 25.90+1.79 *
OP to FH 997£329 1200£328 ook U7 to pp 2191+258 2316€2.17 *
Anterior facial height 12961F 634 132501670 ** Horizontal change

Posterior facial height 8105+ 542 83.43%5.78 ok Ul to pp -45+3.00 -3.09£259 *
FMA 3132+ 621 31.61£6.30 NS U5 to pp 1952+3.10 19.13+211 NS
Lower facial height 7432+ 525 76.19%467 ok Ub to pp 26571298 5.45+551 NS
Facial axis angle 81.90= 435 8195431 NS U7 to pp 3752+1293 37341221 NS
Y axis angle 7981£17.32 80.34+17.82 NS

(N.S. : not significant, * : p<0.05, ** : p<0.01, #** : p< 0.001)
ODI 70.04% 5.05 70.36+4.67 NS

(N.S. * not significant, * : p<0.05, ** : p<0.01, **x : p< 0.001)

Table 3. Mandibular dental changes during treatment in Cla-
ss Il nonextraction group

during treatment showed a tendency of slight proclin-
ation, and molars that had tipped distally slightly tipped
mesially again, as well. But incisors and molars tended

to be retained in the vertical and horizontal position. Angular change
Mean changes of the maxillary teeth during treatment Ll to mp BHAL460 WHTE63 NS
and retention were illustrated(Fig. 5). L5 to mp 80.52£6.19 7696404 *
16 to mp 78641399 75581433 *
3) Mandibular testh L7 to mp 83841603 74701682 *k
As for the angular changes of the tooth axis, the se- Vertical change
cond premolar(p<.05), first molar(p<.05) and second L1 to mp HITr28 46712355 NS
molar(p<.001) showed significant distal tipping. And, as L5 to mp S181+221 319977 NS
for the vertical changes, the first molar and second molar L6 to mp BHA1*+218 3696218 *
showed significant extrusion(p<.05). As for the horizontal L7 to mp 22772220 BI5£210 *
changes, no teeth showed horizontal movement(Table 3). Horizontal change
During retention, incisor didn’t show typical patterns, L1 o mp szt S5k 24T NS
while molar that had tipped distally showed a tendency 15 to mp 18'3%250 19'04?'83 NS
of slight mesial tipping, especially in second molar. But 16 o mp 2.3;;200 26'70;;: Ez
incisors and molars tended to be retained in the vertical L7 to mo ST S0
and horizontal position. : (N.S. : not significant, * : p<0.05, ** : p<0.01, **+ : p< 0.001)

690



Vol. 30, No. 6. 2000. Korea. J. Orthod.

Skeletodental changes during treatment and retention
in Class Il division 1 malocclusion
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Fig. 5. Dental changes of nonextraction group.

Mean changes of the mandibular teeth during treat-
ment and retention were illustrated(Fig. 5).

2. Changes in extraction group
1) Skeletal patterns

Most of anteroposterior measurements in maxilla and
mandible didn’t show significant changes, while Con-

dylion-A point(p<.01) and mandibular body length
{(p<.001) increased significantly and SNB decreased
significantly (p<.05).

The measurements that represent the anteroposterior
discrepancy didn’t show significant changes, while the
inclination of occlusal plane increased significantly
(p<.001). The anterior facial height, posterior facial
height(p<.001) and lower facial height(p<.05) in verti-
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Table 4. Skeletal changes during treatment in Class Il ex-
traction group

Condylion-A 88.17+4.33 80.16=4.60 *

SNA 8053139 80.19+3.38 NS
N vertical/A point -252£2.83 -30561+252 NS
Mn. body length 7300+6.48 75.0416.36 ok
N vertical/Pog -1146+472 -11.73£592 NS
Facial angle 84581201 84661249 NS
SNB 77671348 77181348 *

APDI 80.20+3.28 79801415 NS
ANB 328+1.7% 343%1.78 NS
OP to FH 9811287 1253£3.10 otk

Anterior facial height 131.04+6.48 134531756 ok
Posterior facial height 82.2516.47 84.71+6.96 %

FMA 31.67£4.32 3156491 NS
Lower facial height 75121528 7697486 *
Facial axis angle 80601341 8097+384 NS
Y axis angle 72.84%351 73.09%3.86 NS
ODI 6841 £5.73 69511529 *

Table 5. Maxillary dental changes during treatment in Class

Il extraction group

Angular change
Ul to pp
U5 to pp
U6 to pp
U7 to pp

Vertical change
Ul to pp
U5 to pp
U6 to pp
U7 to pp

Horizontal change
Ul to pp
U5 to pp
U6 to pp
U7 to pp

119.88£6.62
8751530
7615559
65.4517.00

31.20+3.18
2863%356
25.35%2.39
21221292

-368+3.29
18771226
26521252
37581268

111.05%753
8.43+5.68
76861525
71.33£765

3294£326
28421250
26351207
23241205

-1.39+224
16.16+2.49
24.15%255
HI6E2.86

CHXIEX 30 63, 20004

.
NS
NS

(NS. : not significant, * : p<0.05, #* : p<0.01, **x : p< 0.001)

cal dimension increased significantly and ODKp<.05)
increased significantly(Table 4).

2) Maxillary teeth

As for the angular changes of the tooth axis, the
incisor showed significant lingual tipping(p< .001) and
the second molar showed mesial tipping(p< .05). And,
as for the vertical changes, incisor (p< .05), first molar
(p< .05) and second molar(p< .001) showed significant
extrusion. As for the horizontal changes, incisor
showed significant distal movement(p< .05), and the
second premolar, first molar, second molar mesial
movement did(p< .001)(Table 5).

During retention, incisors that had tipped lingually in
treatment had a tendency of slight proclination, while
molars that had tipped distally were retained in their
position. Incisors which had been extruded during
treatment were retained in their position, and molars
had a tendency to be retained in their position or to
intrude slightly. Horizontally both incisors and molars
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(N.S. : not significant, * : p<0.05, ** : p<0.01, %= : p< 0.001)

Table 6. Mandibular dental changes during treatment in Cla-
ss Il extraction group

Angular change
L1 to mp
L5 to mp
16 to mp
L7 to mp

Vertical change
L1 to mp
L5 to mp
L6 to mp
L7 to mp

Horizontal change
L1 to mp
L5 to mp
L6 to mp
L7 to mp

96.23+6.71
7870586
7%.45*516
78.02£6.71

46351295
3B63*£252
3HHE2.28
3240245

5456%3.70
18.83+2.97
26.713=3.09
39.33£340

R.3BE6.76
7735151
7252+413
70.25+4.25

45HR2+2.9%
4093+2.73
3792+2.89
3398264

755£3.08
17.80+2.66
25451273
376561291

NS

kkk
*kk

k%%

NS

(N.S. : not significant, * : p<0.05, ** : p<0.01, **x : p< 0.001)
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Skeletodental changes during treatment and retention
in Class Il division 1 malocclusion
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Fig. 6. Dental changes of extraction group.

were retained in their position.
Mean changes of the maxillary teeth during treat-
ment and vetention were illustrated(Fig. 6).

3) Mandibular teeth

As for the angular changes of the tooth axis, the
incisor(p<.05) showed significant lingual tipping, but
the first molar(p< .05) and the second molar(p< .001)

showed distal tipping. As for the vertical changes, the
second premolar, first molar and second molar showed
significant extrusion(p< .001). As for the horizontal
changes, the incisor showed significant distal move-
ments(p< .05), and the first molar and second molar did
mesial movements(p< .05)(Table 6).

During retention, incisors that had tipped lingually
during treatment had a tendency of slight proclination,
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Fig. 7. Dental changes during treatment and retention of class Il malocclusion.

while first and second molar that had tipped distally
during treatment had a tendency to slightly tip mesi-
ally. As for the vertical changes, molar that had been
quite extruded during treatment had a tendency to be
retained in its position. As for the horizontal changes,
both retracted incisors and protracted molars had a
tendency to be retained in their position.

Mean changes of the mandibular teeth during treat-
ment and retention were illustrated(Fig. 6).

DISCUSSION

Skeletal Class I division 1 malocclusion may be
resulted from the mandibular deficiency, maxillary
excess, or combination and clinically characterized by
increased overbite and overjet, protruded incisor, rot-
ated molar, and mesially inclined tooth axis.! %

The correction of Class II malocclusion can be achi-
eved by extraoral force, functional appliance, Herbst
appliance and ClassIl elastics etc. Jakobsonﬁ) and
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Gianelly et al” indicated that extraoral traction pro-
duced maxillary orthopedics which could represent
either restriction of the growth of the maxilla and/or
distal movement of the maxillary complex. Also,
Remmer et al' indicated that functional appliances
altered a Class II relationship through transmission of
muscular force to the dentition and alveolus by
positioning the mandible anterior to its usual position,
and that fixed appliances required intermaxillary
elastics and/or extraoral traction. West™ noted that
correction of occlusion and facial esthetics could be
made possible by extraoral traction and intermaxillary
elastics, which resulted from jaw growth and change of
maxillary alveolar process and dentition. Bishara et al?
also described that the success of treatment depends as
much on the skill of the orthodontist as on a favorable
pattern of facial growth, so, lack of sufficient and/or
favorable growth, during treatment, will make it
difficult to correct the skeletal malrelationship or
improve the profile.
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Dyer et al'® who studied the mandibular response o
treatment of Class II malocclusion reported that the
adults showed no significant increases in mandibular
length and showed a decreases in facial angle. In the
same manner, Remmer et al” reported that mandible
had little forward movement in the fixed therapy,
comparing with activator therapy.

The result of this study showed no significant chan-
ges in the measurements that described the anteropo-
sterior position of mandible, but showed significant
increases only in the mandibular body length. The
ohserved changes may be due to mandibular response
foliowing treatment because we selected the patients
who remain growth potential and all of their second
molars were erupted. This result coincides with the
results of study of Adenwalla and Kronman'" reporting
the increase in the SNB, SND and mandibular length
of patient who remains to grow potentially. It may be
resulted from the slight growth of the condyle and the
anterior repositioning of the mandible.

Class 1T elastic force is usually employed to be
compensated for the absence of substantive growth in
adults. Therefore, the main sagittal correction in adults
may be resulted from steepening of occlusal plane.
Dyer et al'®and Harris et al™ also reported that the
adult showed the steeper occlusal plane than the
adolescents. Class II elastics produce not only antero—
posterior and transverse effects hut also a vertical
force. This force elongates the mandibular molars and
the maxillary incisors, rotating the occlusal plane up
posteriorly and down anteriorly. If amount of extrusion
of maxillary molars was larger than the growth of
ramus vertically, the mandible itself will be rotated
downward. Class I elastics are therefore contraindi-
cated in nongrowing patients who cannot tolerate some
downward and backward rotation of the mandible.””
Condylar growth and vertical development of the alv-
eolar process during childhood allow tooth movement to
be partly extrusive. In the adult, extrusion of teeth in
the posterior segment will lead to an opening of the hite
through backward rotation of the mandible, resulting in
increased facial height and overjet. Therefore, major
difference in treatment of the adults is the demand for
vertical control of the molars. Nelson et al’” and

Skeletodental changes during treatment and retention
in Class Il division 1 malocclusion

Greekmore et al”? also reported that class T elastics
have increased the vertical height. Also, Harris and
Dyerls), Adenwalla and Kronman' reported the
significant increases in the facial height. Similarly,
Nelson et a® reported the increase of the mandibular
plane angle and lower facial height. Schudyw sug-
gested that Class II elastics are disastrous when the
angle SNM(SN-MP) is above 45° and the OM(OP-MP)
angle is above 25°. Under these circumstances the pull
of the elastics causes an elevation of the mandibular
molars. This causes point B and pogonion to go
downward and backward resulting in opening the bite
and an increase rather than a decrease of the ANB
angle. In similar to previous study, the result of this
study showed significant increase in anterior, posterior
facial height and lower facial height in both group, and
did rather than significant decrease in SNB in extra-
ction group.

Tooth movement can be an important factor in the
correction of adult Class I malocclusion. In this study,
the changes of dental patterns in adult Class 0
treatment was evaluated by superimposing pretreat-
ment, post-treatment and retention cephalogram in
reference to palatal plane for the maxilla and madibular
plane for the mandible, respectively. In the maxilla,
palatal plane was established by superimposing on the
lingual cortical plate of the lower border of the palate
in according to "best fit method® and then vertical
line was drawn on the ANS. The angular, vertical and
horizontal changes for upper teeth was measured. In
the mandible, mandibular plane was established by
superimposing on the internal cortical structure, micro-
structure of mandibular canal that was a stable struc-
ture, in according to "mandibular structural method
"24726), and then vertical line was drawn on the Pm. In
the same manner, the angular, vertical and horizontal
changes for lower teeth was measured. Here, tooth axis
was determined from the line connecting the bisecting
point of mestodistal width of the crown and the
bisecting point of mesiodistal width of the apical 1/3.
This is due to severe morphologic variation in the
apical 1/35%

Klein noted that distal bodily movement of the upper
first molar was occurred by cervical traction. While,
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Harvold and Vargervikzg) stated that a class II molar
relationship may be corrected by inhibiting the down-
ward migration of the maxillary teeth while permitting
eruption of the mandibular teeth. McNamara et al®
reported that dentoalveolar adaptations due to treat-
ment included a decrease in the normal forward
movement of the upper molar and an increase in the
normal vertical movement of the lower molar. Also,
Dyer et al’® reported that upper molar was intruded and
upper incisor was retracted, extruded and uprighted
followed by steepening of the occlusal plane. They also
reported that lower incisor was intruded and lower
molar was extruded followed by vertical displacements
of the mandible.

Results of Pancherz’ study on the treatment of Class
I malocclusion with Herbst appliance revealed that
average 6.7mm of molar correction was mainly a result
of a 22mm increase in mandibular length, a 2.8mm
distal movement of the maxillary molars, and a 1.0mm
mesial movement of the mandibular molars, while
average 5.2mm of overjet correction was mainly a
result of a 2.2mm increase in mandibular length, a
1.8mm mesial movement of the mandibular incisors.
Nelson et allZ), who compared subjects treated with
Class I elastics with subjects treated with Herbst
appliance, reported that the skeletal part of the overjet
reduction was 4% in the Begg group compared with

51% in the Herbst group, and skeletal part of the molar

correction was 10% in the Begg group compared with
66% in the Herbst group. Also, Nelson et o reported
that overjet reduction and molar correction was
obtained through fixed appliance and the changes were
mostly dental.

The study of Harris et al™® showed the distal move-
ment of the maxillary incisors and uprighting of the
mandibular incisors. In this study, the maxillary incisor
of both group showed significant extrusion and distal
traction. Dermaut and Beerden®™ reported that the
effects of Class I elastics on a dry skull revealed the
vertical displacement of the first molar. In this study,
maxillary molar of nonextraction group showed extru-
sion with no horizontal movement, and mandibular
molars showed significant extrusion and distal tipping
with no horizontal movements. Therefore, the result of
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this study didn’t show distal movements of the upper
molar or mesial movements of the lower molar in
Class @I treatment. In the extraction group, maxillary
incisor showed more significant extrusion, distal trac-
tion and lingual inclination than that in the nonextr-
action groups. Maxillary molar showed the significant
mesial movement. The anchorage loss of the maxillary
molar can be compensated with mandibular growth and
mesial movement of the mandibular molars by ortho-
dontic forces in adolescents, while molar correction can
be achieved by mesial movement of the mandibular
molar in no help of growth in adults. So, adults may be
required the proper mechanism to prevent the anchor
loss.

Consequently, Class I relationships may be correc-
ted by steepening of the occlusal plane resulting from
extrusion of the maxillary incisors and the mandibular
molars in both nonextraction group and extraction
group.

In assessing the dental changes during retention
periods, Harris et al®® reported that posttreatment
changes in the bony and dental structures of the adults
were minimal. In this study, most of dental changes
appeared to be stable during retention, while incisor
tipped lingually showed a tendency to tip labially, and
molar uprighted showed a tendency to tip mesially.

Representative dental changes of incisor and molar in
treatment and retention could be graphically illustrated
in extraction case and nonextraction case, respectively
(Fig. 7).

We suppose to demand a further study about how
treatment objectives are achieved in adults, and how
stable the results remain after the active phase.

CONCLUSIONS

The purpose of this study was to examine the
changes of skeletodental patterns in treatment and
retention of Class I div.]1 malocclusion, and to evaluate
the proper treatment modality. Pre-treatment and
post-treatment cephalograms of nonextraction group(
22 cases) and first premolar-extraction group(20 cases)
were examined. Retention cephalograms could be obt-
ained from 4 cases of the nonextraction group and 4
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cases of the extaction group. All the cases who had
been treated and retained by standard edgewise
technmque was evaluated for the changes of the skeletal
pattern by superimposing the cephalograms in refe-
rence to the cranial base, and for the changes of the
dental pattern by superimposing the cephalograms in
reference to the palatal plane for maxilla, or mandibular
plane for mandible. Following results were obtained.

1. Both nonextraction group and extraction group sho-
wed the signficant increase in vertical dimension,
such as anterior facial height, posterior facial height
and lower facial height, and the significant stee-
pening of occlusal plane, after active treatment.

2. In nonextraction group, maxillary incisors were retr-
acted and extruded in tretment, and then were slig-
htly proclined in retention. Maxillary molars were
extruded, and mandibular molars were uprighted,
with no mesial movement, in treatment. And in
retention, both maxillary and mandibular molars
were shghtly tipped mesially.

3. In extraction group, both maxillary and mandibular
incisors were retracted and extruded, in treatment,
and then were slightly proclined in retention. Maxil-
lary molars were extruded and moved mesially in
treatment, and mandibular molars were extruded and
moved mesially with no mesial tilting, in treatment,
and then were slightly tipped mesially in retention.
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