CHAPTER V
DISCUSSION

The resuits of this study showed the differences of craniofacial morphologies
between class Il malocclusion and normal occlusion groups and there were also the
differences between genders. Furthermore, the differences among the skeletal vertical
patterns of class Ill malocclusion group (skeletal class Ilf normai overbite, deepbite and
openbite) were presented as well. Class Ill malocclusion could exist with any number of
combinations of skeletal, dental and facial soft tissue components. The discussions of

this study are presented as follows.

1. DIFFERENCES BETWEEN CLASS |Il MALOCCLUSION AND NORMAL
OCCLUSION THAI ADULTS
1.1 The lateral cephalometric measurements
1.1.1 Skeletal pattern
The lateral cephalometric values of class lll malocclusion and normal occlusion
for Thai adults were different in various aspects. The present study indicated that the
SNA angle was not statistically significant different between class |l malocclusion and
normal occlusion groups which it was similar to the investigation in United Kingdom
adult samples by Battagel (1993) but it was not in agreement with the investigations in
Caucasian samples (Jacobson et al., 1974) and Saudi Arabians samples {Toms, 1998).
The SNB angle was statistically significant greater in class Il malocclusion group than
normal occlusion group. According to the minus values of ANB angle in class il
malocclusion group, it indicated that Thai adults with class Ili malocclusion had normal
maxilla and more protrusive mandible which they were in agreement with the
investigation in class il Chinese adults (Lew and Fong, 1993). Several investigators had
commented on the majority of class il malocclusion. Jacobson et al. (1974}, Battagel

(1993) and Toms (1999) indicated that the most commonly presentation of class il
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malocclusion was normal maxilta and protrusive mandible which it was consistence with
this study. Others (Ellis and Mcnamara, 1984 and Guyer et al., 1986) suggested that the
majority of class HI malocclusion was the combination of retrusive maxilla and protrusive
mandible.

A reduced cranial base angle had been frequently, but not universally
associated with class [l malocclusion. Despite using basion in this study, rather than
the more usual articulare (Hopkin et al.,, 1968; Jarvinen, 1984), an acute cranial base
angle was a consistent finding which it was similar to the studies of Jacobson et al.
(1974), Guyer et al. (1986) and Battage! {1993). The shorter anterior and posterior
cranial base lengths were found in this study that they were difference from the findings
of Jacobson et al. (1974) and Guyer et al. (1986), which those studies found the shorter
anterior cranial base length but it contrasted for longer posterior cranial base length.

There was significantly shorter of the maxillary length in class Il malocclusion
group than that in normal occlusion group. Inte.resting!y, the mandibular length and the
effective mandibular iength were not affected in class Il Thai adults that they were
difference from the other studies (Droel and Isaacson, 1972; Jacobson et al., 1974;
Battagel, 1993 and Toms, 1999). Jacobson et al. {1974) found that normal occlusion
samples had thicker of the symphysial width than that in class lll malocclusion group
which it was in agreement with this present study. Furthermore, the symphysial height
had statistically less in class Il malocclusion group that it was simitar to Jacobson' s
study. The increased of goniat angle and palatomandibular angle were in agreement
with the findings of Jacobson et af. (1974), Guyer et al. (1986) and Battage! (1993) but
confradicted to the mandibular length and effective mandibular length., These authors
found increased mandibular length and effective mandibular length.

For the facial height measurements, - this present study found that class il
malocclusion group had reduced upper anterior facial height. reduced total anterior
facial height, reduced lower posterior height and reduced total posterior facial height.
These findings were in consistent with many studies (Droel and Isaacson, 1972,

Jacobson et al., 1974; Guyer et al., 1986 and Battagel, 1993).
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The present data indicated that the increased value in the gonial angle,
pafatomandibular angle seemed to be mainly due to a downward and backward tipping
of the mandibular plane and a shortened ascending ramus. With the downward and
backward rotation of mandible, consequently, the result of such growth pattern would
increased a fower anterior facial height and/or decreased a ramus height {Isaacson
et al., 1971) but it contrasted from this present data that also decreased a ramus height
only. This study showed reduced upper anterior faciai height but normal lower anterior
facial height, they seemed to be the natural compensatory mechanism of the acute

cranial base angle combined with the obtuse gonial angle and reduced ramus height.

1.1.2 Dental pattern

In keeping with the usual description of class Il malocclusion, this study showed
that the maxillary incisors were more proclined than the control normal group and the
mandibular incisors were more retroclined. These results were in agreement with many
studies of Isaacson ef al. (1971), Droel and Isaacson (1972), Jacobson et af. {(1974),
Eliis and Mcnamara (1984), Guyer et al. (1986), Battagel (1993) and Toms (1999).
Exception with the interincisal angle, this study, it was not affected in class I
malocclusion group.

There were highly significantly less of the lower anterior and posterior
dentoaiveolar heights in class Il malocclusion group than that in normal occlusion group
which were similar to the investigations of Jacobson et al. (1974), Kerr and TenHave
(1988). Furthermore, there was significantly greater UPDH/UADH ratio and there was
highly significantly less LPDH/LADH ratio in class Il malocclusion group. These results
implied that the upper posterior dentoalveolar height and the lqwer anterior
dentoalveolar height had greater values than the upper anterior dentoalveolar height
and the lower posterior dentoalveolar height respectively.

The differences in the dental measurements appelared fo be compensatory

responded to the anteroposterior dysplasias of the apical bases in class Il malocclusion
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{Jacobson et al., 1974). The general tendency in the class Ill malocclusion samples had

trend toward an openbite or hyperdivergent skeletal pattern.

1.1.3 Facial soft tissue pattern

This present study showed the facial soft tissue differences between Thai adults
with class Il malocclusion and normal occlusion groups. Almost of the facial soft tissue
measurements were significantly differences between two groups, except in the nose
prominence and the soft tissue chin thickness .

The soft tissue facial angle was highly significantly greater in class |l
malocclusion group than that in normal occlusion group which in agreement with the
investigation of United Kingdom aduit samples (Battagel, 1993). By contrast, there were
significantly less nasolabial angle and greater mentolabial angle in this present finding
which they were not in agreemeht with Battagel's study. Her was not found the
differences of nasolabial angle and mentolabial angtle between two types of occlusion.
Furthermore, the reduced H angle was found in class Il malocclusion group, which it
implied that the mandible had more protrusive position than that in normal occlusion
group.

There were significantly greater superior sulcus depth and less inferior sulcus
depth in class Ill malocclusion group that they correspond to the less nasolabial angle
and greater mentolabial angle. Furthermore, the upper lip thickness was thicker and the
lower lip thickness was thinner in class Il malocclusion group. These results were
consistence with the finding of Battagel (1993).

Class Il Thai adults had more retrusive position of the upper lip but they had
more protrusive position of the lower lip when compared with the normal Thai adults.
Battagel (1993) stated that class !Il adult samples had more protrusive position of the
lower lip, which was in agreement with this present finding, but her was not found the
difference of the upper lip position between class Il ma|occlﬁsion and normal occlusion

samples.
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1.2 The model measurements

For the dental arch characteristics, there was highly significantly less of the
upper canine depth in class Il malocelusion group than that in normal occlusion group.
These results indicated that the iess upper canine depth in class Il malocciusion group
might be affected from the anterior crossbite of the dentition {means overjet = -1.97
mm.). Furthermore, there was significantly narrower of the lower interpremolar width in
class Il malocclusion group which it was not in agreement with the investigation in
Caucasian and Japanese mandibular arch forms by Nojima et al. (2001). Nojima and
coworkers stated that there was no single arch form specific to any of the Angle
classifications or ethnic groups.

A summary listing of the craniofacial morphologies of Thai adult class il
individuals who exhibited highly significant differences from normai occlusion samples in
this study included: more acute cranial base angle, shorter anterior cranial base length,
more protrusive of mandible, shorter ramus height, more obtuse gonial angle, less
symphysial width and height, reduced upper anterior facial height, reduced lower
posterior facial height, reduced total posterior facial height, more proclined maxillary
incisors, more retroclined mandibular incisors, reduced lower anterior and posterior
dentoalveolar height, more obtuse soft tissue facial angle, more acute nasolabial angle,
more acute H angle, less inferior sulcus depth, thinner lower lip thickness and less upper
canine depth.

The present investigation reinforced the view that class Ill matocclusion could be

present with various combinations of skeletal, dental and facial soft tissue components.

2. DIFFERENCES BETWEEN MALE AND FEMALE THAI ADULTS WITH CLASS 1II
MALOCCLUSION AND NORMAL OCCLUS]ON
The differences between the means of the Thai adult male and female class !l
malocclusion and normal occlusion groups were shown in Table 4.3 and 4.4. The male
linear measurements are generally greater than the corresponding measurements in

females.
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There were not significantly different of the SNA, SNB, ANB, NSBa, SArGo,
ArGoGn, NSGn, SN-GoGn, SN-PP, SN-OP, PP-GoGn angles between genders of both
class I malocclusion and normal occlusion groups, which were in agreement with the
observation of Jacobson ef al. (1974). However, the gender indifferences of the SN-PP
and SN-GoGn of normal occlusion group were not in agreement with the other studies in
Central Thai adults (Suchato and Chaiwat, 1984} and in the Caucasian adults
(Scheideman et al., 1980).

The anterior cranial base length, the ramus height and the effective mandibular
length were significantly different between genders of both two types of occlusion
groups, which were in agreement with the observation in Caucasian adults (Jacobson et
al., 1974). Furthermore, the gender difference for the posterior cranial base iength was
found only in normal occlusion group.

The present study in Thai aduits was in agreement with the other study in Central
Thai (Dechkunakorn et al, 1994), Chinese (Chang et ;a'!., 1993}, and Caucasian
{(Scheideman et al., 1980) adults that the normal males had larger the facial heights and
the dentoalveolar heights than the normal females. These results corresponded with the
class ill malocclusion group, which were in agreement with the observation of
Caucasian class Il adults (Jacobson et al., 1374). Although the absolute linear
measurements were significantly greater in the male, the facial and the dentoalveolar
height ratios showed a much lower degree of significant sexual dimorphism.

The symphysial heights were highly significantly higher in the normal males and
class Il males, but there was little difference between class Il males and females mean
symbhysial widths.

For the facial soft tissue measurements, this study showed that in spite of the
differences in the mean valuas of the upper and lower lip thickness between the males
and females of both class 1l malocclusion and normal acclusion groups.

With regard to the model measurements, the present‘ data showed that the class
Ifl malocclusion subjects had similar results of the highly significantly gender differences

for the upper and lower interpremolar width and intermolar width. However, no such
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gender differences for these measurements were found in the normal occlusion group,
which were in agreement with the study of Raberin and Brunner (1993). These results
suggested that the dental arch morphologic differences in the normal occlusion group

might have overpowered the sexual dimorphism.

3. DIFFERENCES AMONG THREE VERTICAL SKELETAL PATTERNS IN THAI
ADULTS WITH CLASS 1l MALOCCLUSION

There were highly significant differences for the SNA, SNB, NSGn, ArGoGn, SN-
OP, PP-GoGn, UPFH/LPFH, TPFH/TAFH and soft tissue faciai angle among the skeletal
class Il normai overbite, deepbite and openbite subgroups (Table 4.5 and 4.6). The
class lli malocclusion, almost of the facial height, the dentoalveolar height, the facial soft
tissue measurements and the model measurements were not significantly different
among three vertical skeletal patterns.

Nevertheless, some characteristics of class Ill maiocciusion were different
among three vertical skeletal patterns. Skeletal class Il deepbite group presented more
pregnathic mandible, more acute angle of the gonial angle, Y axis angle, mandibular
plane angle and palatomandibular plane angle, greater ramus height and soft tissue
facial angle than in skeletal class |1l normal overbite and openbite groups. Skeletal class
Il openbite group exhibited less upper intercanine width and lower canine depth than in
skeletal class !li normal overbite and deepbite groups. It was notable that most of

severities of class Ill malocclusion were presented in skeletal ¢lass Il deepbite.

4. CLINICAL IMPLICATION

The observations reported in this study on the class Il malocclusion have
disclosed the disparate morphologic characteristics between the normal occlusion and
class 1l malocclusion subjects. Knowiedge 6f the differences in skeletal, dental and
facial soft tissue morphologies is also helpful in diagnosis and treatment planning for the
class Il malocciusion patients. The differences between class i malocclusion and
normal occlusion groups pointed that they need the individual diagnosis and difference

treatment approaches. The developing class Il malocclusion is one of the most
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challenging problems confronting the practicing orthodontists.  If left untreated, the
malocclusion tends to worsen (Little ef af., 1981; 1988). Frost et al. (1980) stated that
orthodontists should design and modify the treatment to correct the deformity at its
origin. identification of the site of origin of the deformity is the key to planning treatment
for patient with dentofacial deformity. In particular, it is important to distinguish between
class Il malocclusion those are due to skeletal dysplasia and those resulting from
dentoalveolar causes or combination. However, the difficulty arises in the numerous
intermediate cases where the distinction among them is not clear. The problem of class
Il malocclusion in many patients may be multifactorial, and subsequent problems with
similar appearance may have different causes (Battagel, 1993).

In class [l malocclusion treatment, there were some characteristics of those
patients that should be aware. A trend toward less total anterior facial height was
observed in class Il malocclusion subjects, especially it was restricted to the upper
anterior face region. In addition, class Il malocclusion suli.)jects had shorter total
posterior facial height and occurred primarily in the lower posterior face region,
correspond to the facial proportion values which were decreased UAFH/LAFH,
TPFH/TAFH ratios and increased UPFH/LPFH ratio. Thus the mechanics, which tend to
increase the lower anterior facial height, may be inappropriate treatment for Thai adult
patients with class 11l malocclusion, with the exception of some cases of skeletal class 1l|
deepbite who had increased UAFH/LAFH ratio. Class Il malocclusion subjects had the
lower anterior and lower posterior dentoalveolar hypoplasia but the any mechanics that
tend to extrude lower posterior teeth should avoid, to rotate the mandible downward and
backward, to increased lower anterior facial height and to decreased UAFH/LAFH ratio.

Interestingly, the symphysial width and the symphysial height were less in class
il malocclusion subjects than that in normal - occlusion subjects. So, the orthodontists
should be very carefully and considered the treatment planning which moved the lower

anterior teeth backward and/or adjusted the inclination of the teeth too much.
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Most orthcdontists therefore have much less experience treating patients with
class Il malocclusion than treating patients with class | or class Il malocclusions. The
severe class IH malocclusion must be considered from the standpoint of facial esthetics,
function, dental occlusion and reasonable long term stability. Orthodontic treatment
alone may be limited in obtaining ideal facial and dental corrections in severe skeletal
ctass HI pattern problem, and certainly surgical correction alone may be less than ideal
for obtaining a total resolution of the patient’s existing problems. For many cases of
class 1l malocclusion, surgical correction is the best alternative treatment depend on the
amount and the spec'ific characteristic of skeletal discrepancy. In severe skeletal class
Il or class IIf with or without a large discrepancy, surgery must be considered, if
correction and not camouflage is the desired end. However, there is no one method of
treating all skeletal discrepancies by one surgical or orthodontic method. Each case

must be evaluated and resolved individually (Bilodeau, 1995).

5. ERRORS AND LIMITATIONS

1) The lateral cephalograms and the study modeis in this study were from the
patient files and taken without the randomization. This limits the population explanation
with the data from these samples.

2) Most of orthodontic patients were treated at rather young ages so this caused
the difficulty of the adult samples collection. The sample size in this study was not
enough for the gender separated of each vertical skeletal pattern of class ill
malocclusion group and for the forward stepwise multiple logistic regression analysis,
caused may be not discovered if such differences exist.

3) Tracing and measurement errors could be occurred in each lateral

cephalogram and study model.

6. SUGGESTIONS

1) Further study should be increased sample size, and balanced of gender in
each group especially in the subgroups for the reliable interpretations and useful to

indicate any differences between groups or subgroups.
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2) It must be kept in mind that the findings from this study were obtained from
the adult class Ill malocclusion subjects. Thus, these results can not be completely
applied in class il malocclusion in children. In the future, a comparative study should
be initiated class Il malocclusion and normal occlusion between children and aduits by
dividing them into subgroups to investigate the differences of craniofacial patterns of
which the result can be applied in the timing of orthodontic treatment and the treatment
planning.

3) The longitudinal and prospective study will be a valuable clinical guide if one
can predict or detect whether growth changes of class il malocclusion.

4) The possibility in the future for an early identification or detection of class Il
malocclusion and realization of their subsequent proportionate growth can lead to an

effective early intervention.



