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ABSTRACT

Introduction: Several factors play a role in the etiology of skeletal Class II malocclusion.
Displaced maxillary incisors might have a hindering effect on mandibular growth potential.

Aim of the study: The aim of this cross-sectional study was to evaluate the influence of
palatally displaced maxillary incisors on mandibular growth in a group of Egyptian patients.

Subjects and Methods: The sample consisted of the digital lateral cephalometric radiographs
of untreated 24 patients (12 females and 12 males) with age range of 15-30 years and a mean age
of 22 4 years during the permanent dentition stage. The radiographs were selected from the patient
database of private practice in Cairo. The sample was divided into 2 groups each consisting of 12
patients. Group A had palatally displaced maxillary lateral incisors without crossbite. Group B
had palatally displaced maxillary lateral incisors with crossbite. Linear and angular cephalometric
measurements (ANB & Witts appraisal) were used to assess the anteroposterior skeletal
malocclusion and the position of the apical bases of the jaws in both groups. Independent samples
t-test was performed to compare the results between the two groups.

Results: Cephalometric measurements revealed statistically significant differences between
groups A and B showing a mild skeletal Class II malocclusion with a retrognathic mandible in
Group A (mean ANB = 4.4° + 1.85), (mean Witts= 1.85 mm + 3.22) while Group B had skeletal
Class I pattern with mild skeletal Class III tendency (mean ANB= 0.8°+ 1.88), (mean Witts=
-2.5mm + 2.33).

Conclusions: Palatally displaced maxillary lateral incisors without crossbite cause restraining
effect on normal mandibular growth which results in mild skeletal Class II with mandibular
deficiency. However, palatally displaced maxillary lateral incisors that are in crossbite have no
restraining effect on mandibular growth which results in normal to slightly excessive mandibular
growth. This can be used as a tool for early prediction of mandibular growth pattern that necessitates
immediate intervention.

* Lecturers of Orthodontics, Faculty of Dentistry, Cairo University
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INTRODUCTION

Malocclusion is a manifestation of an interplay
of both genetic and environmental factors on the
development of the orofacial complex (Mossey,
1999). Skeletal Class II malocclusion is one of the
most common dentofacial discrepancies with 27%
prevalence according to Edward Angle (Proffit
and Fields, 2014). It occurs due to increased
maxillary growth, decreased mandibular growth
or a combination of both. Mandibular deficiency
has been documented as the most frequent cause
constituting around 75% of the cases (McNamara,
1981).

Depending on the maxillary incisors position, two
types of skeletal Class II malocclusion exist: Class
2 division I and Class 2 division II. Environmental
factors which contribute to the development of
skeletal Class II malocclusion include trauma,
muscle imbalance, soft tissue such as tongue habits
and prolonged sucking and mouth breathing due to
allergies or enlarged adenoids. (King et al, 1990).
The clinical features associated with skeletal Class
2 division I are proclination of maxillary incisors,
increased overjet, narrow maxillary arch, short
upper lip which results in absence of lip seal and
deficient mandible with receded chin. On the other
hand, class 2 division 2 is characterized by lingual
inclination of the maxillary central incisors which
are overlapped by the maxillary lateral incisors,
deep bite and normal mandibular size (Patel et al,
2016).

Special attention has been given to the
identification and correction of the environmental
factors that cause incompatibility in the development
of the face and jaws. Timely intervention can
be crucial to redirect the growth in a favourable
direction to help establish a good occlusion and
avoid complexity of treatment later. However,
limited literature has been available regarding
the influence of the dentoalveolar complex on the
establishment of skeletal malocclusion. To our
knowledge the only aspect that has been tackled
was an association between mandibular retrusion
and maxillary dental arch lateral constriction which
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if corrected can lead to spontaneous correction of
skeletal Class II (Wendling, 1997). Whether the
anteroposterior position of maxillary teeth can have
an effect on the mandibular growth potential or not
is a subject that has not been questioned.

Palatal displacement of maxillary lateral incisors
can occur in association with an anterior crossbite
with the lower dentition or without an anterior
crossbite. This retrospective study was designed to
evaluate whether the palatal displacement of these
teeth can have an influence on sagittal mandibular
growth.

MATERIAL AND METHODS

A careful selection was conducted from the
patients’ database of a private practice located in
Cairo, Egypt comprising 24 adult patients with a
mean age of 22.4 (age range 15-30 years)and equal
number of males and females.

Patients fulfilling the following criteria have
been included in the study:

e No past history of orthodontic treatment

* No history of dental anomalies or craniofacial
syndromes

* No systemic diseases or hormonal imbalances
* No missing teeth (except permanent 3™ molars)
e Full set of permanent dentition

e Palatally displaced maxillary lateral incisors

e  Full orthodontic records including good quality
photos and radiographs

Based on the position of the maxillary lateral
incisors, the sample was divided into 2 groups:

Group A: palatally displaced maxillary lateral
incisors without crossbite (n=12) (Figure 1)

Group B: palatally displaced maxillary lateral
incisors with crossbite (at least one maxillary lateral
incisor in crossbite) (n=12) (Figure 2)

On the pretreatment lateral cephalograms of each
study group, the anatomic tracings and location of
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the skeletal landmarks were manually completed by
a single investigator to avoid interobserver variation
then linear and angular measurements were
performed. Two weeks later, the same investigator
repeated all the measurements again to analyze the
error and determine the correlation coefficient.

The angular and linear cephalometric measure-
ments used for cephalometric analysis were:

SNA: The angle formed by points Sella, Nasion
and A point and describes the sagittal position of the
maxilla relative to the anterior cranial base

(981)

SNB: The angle formed by points Sella, Nasion
and B point and describes the sagittal position of the

mandible relative to the anterior cranial base

ANB: angle formed between points A, Nasion
and B point indicating the skeletal relationship

between the maxilla and the mandible.

Witts appraisal: The linear distance between the

perpendicular projections of points A and B over the

functional occlusal plane.

Fig. (1) Orthodontic photos and radiographs of a patient with palatally erupted maxillary lateral incisors without crossbite
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Fig. (2) Orthodontic photos and radiographs of a patient with palatally erupted maxillary lateral incisors with crossbite

Statistical analysis:

All Data were collected, tabulated and subjected
to statistical analysis. Statistical analysis was
performed by SPSS in general (version 17), while
Microsoft office Excel was used for data handling

and graphical presentation.

Quantitative  variables
the Mean, Standard Deviation (SD), the Range
(Minimum — Maximum), Standard Error (SE) and

were described by

95% confidence interval of the mean.

Qualitative categorical variables were described
by proportions and Percentages.

Shapiro-Wilk test of normality was used to test
normality hypothesis of all quantitative variables
for further choice of appropriate parametric and
non parametric tests. Mostly the variables were
found normally distributed allowing the was used
of parametric tests. Independent samples t test for
comparing the difference (Post-Pre) between the
two groups. Chi-squared test was applied for 2 by 2
contingency table .
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Significance level was considered at P <0.05 (S);
while for P < 0.01 was considered highly significant
(HS). Two Tailed tests were assumed through out
the analysis for all statistical tests.

RESULTS:

The intraclass Correlation Coefficient (ICC)
displayed excellent reliability (0.9).

Comparison between the two study groups

revealed statistically  significant  differences

between the angular and linear measurements ANB
and Witts appraisal at (P<.001) denoting skeletal
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class II with mild mandibular deficiency in Group
A (mean value of ANB =4.75°, SD +1.96 and Witts
appraisal= 2.46 mm, SD +3.39 ) and skeletal Class
I with normal/slightly increased mandibular growth
in Group B with mild tendency towards skeletal
Class III (mean value of ANB = 1°, SD+1.86 and
Witts appraisal=-2.50,SD +2.02). Thus Group A
had statistically highly significant mean values of
ANB and Witts compared to Group B. (Tables 1,2).
The distribution of the skeletal malocclusion type
between Group A and B showed highly significant
differences (Table 3).

TABLE (1) Independent samples t-test for comparing mean ANB angle of the two study groups

95% Confidence T
N Mean | SD SEM Interval for Mean
Lower Bound | Upper Bound | Minimum | Maximum
Group A 12 475 | 1.96 0.57 3.50 6.00 1.00 7.00
ANB Group B 12 1.00 | 1.86 0.54 -0.18 2.18 -3.00 3.00
Total 24 2.88 | 2.68 0.55 1.75 4.00 -3.00 7.00
Differences 95% Confidence
N | Mean SD SEM t df P value
Mean SD Lower Upper
GroupA | 12 | 4.75 1.96 0.57
ANB 3.75 0.78 2.13 537 4.81 22 0.00008
GroupB | 12 1.00 1.86 0.54

P> .05 Non Significant

TABLE (2) Independent samples t-test for comparing mean Wits appraisal of the two study groups

95% Confidence
N Mean SD SEM Minimum | Maximum
Lower Bound | Upper Bound
Group A 12 2.46 3.39 0.98 0.30 4.61 -3.00 7.00
Witts Group B 12 -2.50 2.02 0.58 -3.79 -1.21 -6.00 1.00
Total 24 -0.02 3.73 0.76 -1.59 1.55 -6.00 7.00
Differences 95% Confidence
N | Mean SD SEM Mean SD Lower Upper t df P value
Witts | GroupA | 12 | 2.46 3.39 0.98
4.96 1.14 2.59 7.32 435 | 22 0.00026
GroupB | 12 | -250 | 2.02 0.58

P <.001 Highly Significant
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TABLE (3) Distribution of the skeletal malocclusion between the two study groups

Class I Class II Total . P value
Chi-squared
Frequency Percent Frequency Percent
Group A 0 0.0% 12 100.0% 12
24.00 0.00000
Group B 12 100.0% 0 0.0% 12
Total 12 50.0% 12 50.0% 24

P < .001 Highly Significant

Regarding gender and age, there were no statistically significant differences of the distribution of gender
and age between the two groups (Tables 4,5).

TABLE (4) Chi-squared test for gender distribution between the two study groups

Males Females
Total Chi- squared P value
Frequency Percent Frequency Percent
Group A 5 41.7% 7 58.3% 12
0.67 041422
Group B 7 58.3% 5 41.7% 12
Total 12 50.0% 12 50.0% 24
P > .05 Non Significant
TABLE (5) Independent samples t test for comparing mean age of the two study groups
. 95% Confidence Interval
Differences .
N | Mean | SD | SEM of the Difference t df | Pvalue
Mean SD Lower Upper
Group A | 12 | 2237 | 430 | 1.24
Age -0.13 1.77 -3.81 3.54 -0.08 22 | 0.94069
GroupB | 12 | 22.50 | 4.37 1.26

P> .05 Non Significant

DISCUSSION

The etiology of class II malocclusion ranges
between skeletal, dental factors, soft tissues, and
oral habits (Rita and Sadat, 2014). Accurate
diagnosis and treatment planning are crucial for the
success of the orthodontic therapy and the choice
of the right treatment protocol. Timely intervention
is also imperative for reaching successful results
by maximizing the benefit obtained from normal

growth potential.

It is well documented that soft tissue or
habitual factors are etiological elements that cause
malocclusion (King et al, 1990). However, a
number of recent studies assumed that craniofacial
morphology is genetically predetermined and that it
is frequently the cause behind the development of a
habit, such as mouth breathing or lip biting, not the
other way round (Patel et al, 2016). Accordingly
it is very important to identify the contribution
of all the factors towards the development of the
malocclusion. This helps to shape the expectations
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and prognosis regarding the treatment outcome.
Another example is incompetent lips which is
believed to affect the balance between the labial
and lingual pressure on the teeth and are believed
to aid the development of skeletal Class II division
1 malocclusion. However, if we look at it from a
genetic perspective, we can safely assume that the
underlying craniofacial morphology or excessive
maxillary and deficient mandibular growth have led
to lip incompetency and subsequently worsened the
malocclusion (Ionescu et al, 2008). Accordingly
it is very important to identify the contribution
of all the factors towards the development of the
malocclusion. This helps to shape the expectations
and prognosis regarding the treatment outcome
as well as remove the causative factor of the
malocclusion if possible.

In this study, there were statistically significant
differences between angle ANB and Witts appraisal
for both Groups A and B with mean values of
(4.75°, 2.46 mm) in Group A respectively and (1°,
-2.50 mm) in Group B. Hence Groups Aand B had
different skeletal patterns with mild skeletal Class II
in Group A and skeletal Class I with slight tendency
for skeletal Class III in Group B.

Previous studies have found a clear correlation
between transversely deficient upper arches and
the mandibular retrusion associated with skeletal
Class II. (Kirjavainen et al, 1997; Lima & Lima,
2000 and McNamara, 2002). Tollaro et al, 1996
examined a number of Class II malocclusions and
observed a transverse maxillary constriction of 3 to
5 mm with jaws closed in centric occlusion and no
posterior crossbites evident. This discrepancy was
obvious when the patients postured their mandible
anteriorly. Following correction of the transverse
maxillary discrepancy by slow or rapid palatal
expansion, occlusal interferences are removed
and the mandible is believed to be freed with
more potential for sagittal growth (Starnbach et
al, 1966 and Marshall et al, 2005). Vargervik,
1979 indicated that at least 2-4 mm of maxillary
intermolar width increase is necessary to correct the
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maxillary constriction. These problems, which are a
combination of skeletal and dental factors, are not
self-correcting during the mixed dentition period
and hence require intervention (Baccetti et al, 1997
and Franchi et al, 2005). However, others (Garib
et al, 2007 and Volk et al, 2010) reported no
significant mandibular sagittal changes in response
to rapid palatal expansion. Furthermore (Sarver,
1989 and Wertz, 1970) even found that maxillary
expansion could worsen a Class II malocclusion,
since the maxilla might be displaced downward and
forward, and the mandible rotates downward and
backword. A randomized control trial by Lione et
al, 2017 concluded that orthopedic expansion did not
influence the sagittal relationship of Class II cases
and that larger samples are essential in additional
studies to exclude individual variations in the
response of the mandible to maxillary expansion.

In our study, it seemed that the reason for palatal
displacement of the maxillary lateral incisors
without crossbite is mostly related to a transverse
maxillary deficiency with a constricted upper
arch. This transverse deficiency leads to lack of
space which results in palatal displacement of the
incisors. The backward position of the upper lateral
incisors is believed to cause a restraining effect on
forward mandibular growth. Hence these cases may
also benefit from palatal expansion which removes
functional interferences and release the mandible
while at the same time help create space for the
alignment of the incisors and hence remove the
restraining barrier of mandibular growth (Dewel,
1964 and Guest et al, 2010). This helps reduce
the severity of the skeletal jaw discrepancy. It
can also avoid the need for future comprehensive
treatment in either arches. This is in agreement with
the hypothesis that the majority of Class II division
1 cases have functional retrusion of the mandible
due to reduced maxillary intercanine width (Haas,
1970). Rapid palatal expansion can be performed
using a variety of appliances such as Haas-type
expander or Hyrax. It is advisable to overexpand
the maxilla so that the upper molar palatal cusps
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occlude with the lower molar buccal cusps). In
these cases, the expanded maxilla appears to have
the role of an endogenous functional appliance that
promotes the mandible to be released and postured
forward (Haas et al, 2000; McNamara Jr, 2002
and Lima Filho & De Oliveira Ruellas, 2007).

Other treatment modalities that can be imple-
mented include extraction of the maxillary primary
canines in crowded upper arches to allow alignment
of the upper lateral incisors. Another option is the
usage of 2x4 appliance to align and level the pala-
tally displaced maxillary lateral incisors.

On the other hand, it was observed in our study
that the palatally displaced maxillary lateral incisors
in crossbite were not associated with a reduced
transpalatal width, but the transverse dimensions
of the upper arch were normal. This did not affect
mandibular growth and the mandible grew normally
in a sagittal direction. This confirms the theory that
lateral constriction of the maxillary arch is also a
contributing factor in preventing normal mandibular
growth.

CONCLUSIONS

Palatally displaced maxillary lateral incisors
without crossbite cause restraining effect on normal
mandibular growth which results in mild skeletal
Class II with mandibular deficiency. However,
palatally displaced maxillary lateral incisors that are
in crossbite have no restraining effect on mandibular
growth which results in normal to slightly excessive
mandibular growth. This can be used as a tool for
early prediction of mandibular growth pattern that
necessitates immediate intervention. Hence early
correction of transverse maxillary deficiency and
palatal displacement of maxillary lateral incisors
can be regarded as a valuable aid in the prevention
and treatment of skeletal mandibular deficiency in
the growing stage as the mandible can be carried
forward to its normal position. This can significantly
shorten the treatment duration by possibly avoiding
or simplifying a second phase treatment. Future
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studies will be needed to evaluate the effects of
rapid maxillary expansion on mandibular growth in
skeletal Class II malocclusion.
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