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2. Abstract. Theabstractshouldbeinbrief,nomorethan
250 words. The abstract page should include the title of the
article, the purposes of the study or investigation, materials and
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3.4 Discussion. Discuss the implications of the
findings and their limitations, including implications for future
research. Relate the observations to other relevant studies.

3.5 Conclusion. Summarize the study and the
discussion.
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Lesions. Definitions of leukoplakia and related lesions: An aids
to studies on oral precancer. Oral Surg Oral Med Oral Pathol
1987; 46:518-39.

(3) Books and Other Monographs
a) Personal author(s)
BurstoneCJ,NandaR.Retentionandstabilityin
orthodontics. Philadelphia: WB Saunders; 1993.p.1-8.

®)

b) Editor(s), compiler(s) as author
AthansionAE editor.Orthodonticcephalometry.
St.Louis: Mosby-Wolfe; 1995.p.20-5.
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A comparison of apical root resorption effects of fixed appliance treatment
of deep and normal incisor overbite malocclusion.

Janya Apisariyakul* Virush Patanaporn*

Apirum Janhom**Narumanus Korwanich***

Abstract

The purposes of this study were to compare and evaluate apical root resorption of both maxillary and mandibular
incisors between patients who had deep overbite and normal overbite. The sample consisted of 86 patients who
completed orthodontic treatment with fixed labial appliance at the Department of Orthodontics and Pediatric
Dentistry, Chiang Mai University, Chiang Mai, Thailand. Periapical radiographs of maxillary and mandibular
incisors, before and after treatment, were examined. The images of teeth with crown or apex not fully visible, blurred
cemento-enamel junction (CEJ) and altered crown dimension during the treatment period due to fracture, abrasion
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or attrition and poor radiographs were excluded from the study. The sample comprised of two groups. The normal
overbite group included 44 individuals (20 males and 24 females) with a mean age of 16.02 +4.76 years. The deep
overbite group included 42 individuals (17 males and 25 females) with a mean age of 15.62 + 3.19 years. Crown and
root lengths of maxillary and mandibular incisors shown on both pretreatment and posttreatment periapical
radiographs were measured using a digital vernier caliper. After adjusting for magnification variation between
pre- and posttreatment radiograph, the amount of apical root resorption in millimeters and percentage of root
shortening were calculated. The Mann-Whitney U test was used to detect any difference of apical root resorption
between the two groups. Statistical analysis revealed no significant difference in amount of apical root resorption for
the mandibular incisors between the deep and normal overbite groups, whereas the maxillary incisors in the deep
overbite group were found to have significantly greater apical root resorption. (p<0.05) Percentages of teeth
affected by root resorption were similar comparing all sets of incisors of both groups. It can be concluded that

a deep overbite can be one of the risk factors for external apical root resorption of maxillary incisors.

Key words: External apical root resorption, orthodontic treatment, anterior deep overbite

Introduction

External apical root resorption has long been
recognized as an unfavorable side-effect of orthodontic
treatment.(''? The great variation in susceptibility
between individuals subjected to the same type and
duration of treatment showed that root resorption has
been reported in between 7 and 16% of treated cases.™
The maxillary incisors appear to be the teeth which are
most often affected while the maxillary and mandibular
second permanent molars are the least susceptible to
root resorption.®”

Several factors, such as treatment variables and
pretreatment patient characteristics have been related to
orthodontic apical root resorption.*”® Examples of
suggested treatment variables were duration of active
treatment, orthodontic mechanics, intrusion arches,
Class II elastics, maxillary expansion, rectangular
archwires and uprighting springs.®*1? Examples of
pretreatment characteristics which may contribute to
permanent destruction of the root include root morphology,
dental anomalies, history of trauma, genetics, age, sex,
race, lip/tongue dysfunction, ectopic eruption of canines,
autotransplanted teeth, overjet and overbite, all of which
have been implicated as predisposing factors for root
resorption.!"18)

Several attempts have been made to observe the
association between overjet and/or overbite and apical
root resorption during orthodontic treatment.*!119
Some studies found that an overjet was significantly
related to orthodontic root resorption due to the fact
that increased overjet leads to other risk factors for
root resorption such as trauma to the upper incisors,
correction with fixed appliances, active torque with
rectangular arch wires and the use of Class II elastics,®
whereas root resorption was not significant in cases of
overbite.” However, a relationship between overbite

2

and orthodontic root resorption has been observed in
some other studies.1>!1%2% Chiqueto ez al. found that
patients with deep overbite had significantly greater
amounts of root resorption than did those with normal
bite.®® A deep overbite is frequently corrected by
intrusion, which may overload the tooth apex and can
cause apical root resorption.*?*2D According to Han
et al.*?, intrusion of teeth causes about four times more
root resorption than does extrusion. Malmgren et al.®)
observed shortening of 18% of the initial root length
after the intrusion of upper incisors. However, the same
study found no relationship between the amount of
root resorption and the duration or the distance of the
intrusive movement."”’

At present, the role of deep overbite as a factor for
orthodontic apical root resorption is still controversial.
Therefore, it might be beneficial to conduct more studies
to investigate the association between deep overbite and
root shortening during orthodontic treatment. The purpose
of this study was to compare the amount of apical root
resorption of both maxillary and mandibular incisors in
orthodontic patients who had normal overbite and deep
overbite.

Subjects and methods

The case records of 86 Thai patients were selected
from those of patients who had been treated by 18
postgraduate students during the period 1993-2005,
at the Department of Orthodontics and Pediatric
Dentistry, Chiang Mai University, Chiang Mai, Thailand.
All patients were treated using fixed appliances with
standard edgewise (33 patients) or straight wire (53
patients) techniques. 61 patients were treated by extraction
and 25 patients were treated without extraction. The
variables collected from records of each patient are
presented in Table 1.
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Table 1 Variables recorded for each patient and units of measurement/classification.

Variables Units/Classification
Gender Male/Female
Age at start of treatment with fixed appliances Year
Overjet mm.

Angle’s classification

Class I, II, III

Treatment duration

Month

Table 2 The number and percentage of patients classified by Angle’s classification in deep overbite and normal overbite groups.

Type
AT S T e T Deep overbite Normal overbite o
(Group 1) (Group 2)
I 25 38 63
(59.52 %) (86.36 %) (73.26 %)
II 15 3 18
(35.71 %) (6.82 %) (20.93 %)
111 2 3 5
(4.76 %) (6.82 %) (5.81 %)
Total 42 44 86
(100 %) (100 %) (100%)

The sample comprised two groups, deep overbite
and normal overbite groups. The deep overbite group
(Group 1) was defined as the patients who had deep
overbite before treatment (overbite =4 mm.). This group
comprised 42 individuals (17 males and 25 females).
The age at the beginning of treatment was 15.62 + 3.19
years old. The normal overbite group (Group 2) included
the patients who had normal overbite before treatment
(0 mm. < overbite < 4 mm.). This group comprised 44
individuals (20 males and 24 females) and the age at the
beginning of treatment was 16.02 + 4.76 years old.

The number of patients classified by Angle’s
classification for deep overbite and normal overbite
groups are shown in Table 2. The orthodontic records,
including periapical radiographs of maxillary and
mandibular incisors, before and after treatment were
available. The radiographs were made by either
bisecting or paralleling technique using any of four
good-quality x-ray machines, two Gendex 765 DC
machines (Gendex, Italy) and two Heliodent 70 machines
with Dentotime (Siemens, Germany), which had been
calibrated to produce good-quality radiographs and
adjusted to provide a suitable image density for each

tooth. The images of teeth with crown or apex not fully
visible, blurred cemento-enamel junction (CEJ) and
altered crown dimension during the treatment period due
to fracture, abrasion or attrition and poor radiographs
were excluded from the study.

Crown and root lengths of maxillary and
mandibular incisors at pretreatment and posttreatment
radiographs were measured using a digital vernier
caliper (KEIBA®, Japan) with fine tips measuring to
0.01 mm. Crown length was measured from the tip of
the incisal edge to the median CEJ point (the midpoint
between the mesial and distal CEJs). The root length
was measured from the median CEJ point to the apex
of the root (Figure 1). All measurements were made
along the long axis of the tooth.

Crown length was used to correct enlargement
differences between pretreatment and posttreatment
radiographs. This method has previously been used by
Linge and Linge® and Mavragani et al.?®. A crown
correction factor (C 1/C2) was calculated using the ratio
between crown length on pretreatment and posttreatment
radiographs.
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R1 R2
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Fig. 1 Diagram illustrating crown and root length measurement

C1 = Crown length on pretreatment radiograph
RI = Root length on pretreatment radiograph
C2 = Crown length on posttreatment radiograph
R2 = Root length on posttreatment radiograph

Correction Factor (CF) = Cl/C2
C, = Crown length on pretreatment radiograph
C, = Crown length on posttreatment radiograph

The crown correction factor (CF) was used to
adjust the root length on posttreatment radiograph (R,)
where there were notable differences between before and
after measurements so that valid root length comparison
could be made. The amount of apical root resorption
in millimeters was subsequently calculated by subtract
the adjusted root length on the posttreatment radiograph
(R)) from root length on the pretreatment radiograph
(Rl). The amount of root resorption for each affected
tooth was then calculated as a percentage of the
pretreatment root length.

Apical root resorption (ARR) =R 1—(R2 x CF)
R, = Root length on pretreatment radiograph
R, = Root length on posttreatment radiograph

Percentage of apical root resorption per tooth =
ARR x 100/R,

The measurements for maxillary and mandibular
central and lateral incisors were evaluated separately.

Error of measurement

All measurements were performed by two
examiners who had undergone calibration. One
examiner was assigned to measure and evaluate the
apical root resorption of maxillary incisors, while the
other examiner measured the mandibular incisors.

4

The reproducibility of the measurements was assessed
by statistically analyzing the difference between double
measurements by the same examiner. For the second
measurement, which was done two weeks after the first,
25 radiographs from 10 patients were randomly selected.
The systematic error for crown and root was evaluated
by the paired t-test between double measurements.
No significant systematic errors were found and the
measurement variations were within acceptable limits.

Statistical analysis

Descriptive statistics were applied to determine
means and standard deviations of the continuous data
variables, while numbers and percentages were used
for nominal data. In order to test the difference of the
recorded variables between two groups, the two-sample
t-test was used for quantitative variables, which were
age at start of treatment, overjet and treatment duration.

Descriptive statistics were used to evaluate the
amount of root resorption in millimeters and percentages
for both groups. The Mann-Whitney U test was used to
detect if there is any significant difference in apical root
resorption in millimeters and percentage between the
groups.

Results

After exclusion of 192 teeth due to unsatisfactory
images, 496 teeth were examined. The numbers of the
examined teeth for each type of incisor overbite are
shown in Table 3.

The means and SDs for overbite in Group 1
(deep overbite group) and Group 2 (normal overbite
group) were 5.10 = 1.05 mm. and 1.97 + 0.87 mm.,
respectively.

The two groups were not statistically different for
all variables recorded, except for overjet and treatment
time (Tables 4). Class II malocclusion was more
common in the deep overbite group, whereas Class I
malocclusion was more common in the normal overbite
group. The deep overbite group had significantly greater
overjet (p<0.05) and treatment time (p<0.05) than did
the normal overbite group (Table 4). The means and
SDs for overjet in Group 1 (deep overbite group) and
Group 2 (normal overbite group) were 5.26 + 2.87 mm.
and 2.95 £2.29 mm., respectively. The average treatment
time in Group 1 (deep overbite group) and Group 2
(normal overbite group) were 31.67 + 7.91 months and
25.43 = 9.91 months, respectively. Because Angle’s
classification showed some differences between the
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Table 3 The numbers of the examined teeth classified by each type of incisors.

Numbers of examined teeth
e CHilie D Deep overbite Normal overbite Total
(Group 1) (Group 2)
Macxillary central incisor 71 82 153
Maxillary lateral incisor 63 68 131
Mandibular central incisor 67 78 145
Mandibular lateral incisor 30 37 67
Total 231 265 496

Table 4 The statistical comparisons of the quantitative variables of Group 1 (deep overbite group) and Group 2 (normal overbite group) and

the result of t-test.

Deep overbite Normal overbite
(Group 1) (Group 2)
Variable (n=42) (n = 44) p-value
Mean SD Mean SD
Age (year) 15.62 3.19 16.02 4.76 0.64
Overjet (mm.) 5.26 2.87 2.95 2.29 0.00*
Treatment time (month) 31.67 791 25.43 991 0.002*

*p<0.05

Table 5 The average treatment time of each Angle’s classification in deep overbite and normal overbite groups.

Treatment time (month)
Angle classification N Deep overbite N Normal overbite
(Group 1) (Group 2)
Class I 25 32.28 £7.48 38 24.82 +8.70
Class II 15 29.87 £8.10 3 32.00 £21.63
Class III 2 37.50 +13.44 3 26.67 +£13.05
Total 42 31.67 +£7.91 44 25.43 £9.91

deep overbite and the normal overbite, attempt was
made to find out if the average treatment times might be
implicated in the difference. The average treatment
times for each Angle’s classification in deep overbite
and normal overbite groups are shown in Table 5.

The numbers and percentages of teeth affected
by root resorption for both groups are shown in Table
6 and Table 7. The amounts of apical root resorption of
central and lateral incisors in deep overbite and normal
overbite groups are shown in Table 8. It was found
that there was no significant difference in the amount

of root resorption for the mandibular incisors, between
Group 1 and Group 2, whereas the maxillary central
and lateral incisors in the deep overbite group were
found to have significantly more root resorption than
the normal bite group. (p<0.05) However, the data
from Table 7 suggests that there is no real difference in
resorption experience comparing all set of incisor
teeth of Group 1 and Group 2, even though there were
significant differences in the amounts of resorption
among the affected maxillary central and lateral incisors
(Table 8).
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Table 6 The amount of teeth affected by root resorption for both groups.

Type of incisors Total numbers of examined teeth | Teeth with root resorption | Teeth without root resorption

Maxillary central incisor 153 143 10
(100 %) (93.46 %) (6.54 %)

Maxillary lateral incisor 131 127 4
(100 %) (96.95 %) (3.05 %)

Mandibular central incisor 145 107 38
(100 %) (73.79 %) (26.21%)

Mandibular lateral incisor 67 46 21
(100 %) (68.66 %) (31.34 %)

Total 496 423 73
(100 %) (85.28%) (14.72%)

Table 7 The numbers and percentages of teeth affected by root resorption between the deep overbite and normal overbite groups.

Deep overbite (Group 1) Normal overbite (Group 2)
Type of incisors
Numbers of | Total number | Percentage of | Numbers of | Total number | Percentage of
affected teeth examined affected teeth | affected teeth examined affected teeth
Maxillary central incisor 67 71 94.4 76 82 92.7
Maxillary lateral incisor 62 63 98.4 65 68 95.6
Mandibular central incisor 51 67 76.1 56 78 71.8
Mandibular lateral incisor 21 30 70.0 25 37 67.6
Total 201 231 87.0 222 265 83.8

Table 8 Mean apical root resorption in millimeters (mm.) and in percentage (%) for central and lateral incisors in the deep overbite and
normal overbite groups and the result of Mann-Whitney U test.

Deep overbite (Group 1) Normal overbite (Group 2)
p-value
n Mean SD n Mean SD
Maxillary central incisors 67 76
Amount of root resorption (mm.) 1.72 1.72 1.13 1.17 0.006 *
Percentage of root resorption (%) 10.37 9.96 6.74 6.21 0.009 *
Maxillary lateral incisors 62 65
Amount of root resorption (mm.) 2.01 1.51 1.32 1.03 0.008 *
Percentage of root resorption (%) 12.29 9.28 8.35 6.45 0.013 *
Mandibular central incisors 51 56
Amount of root resorption (mm.) 2.21 1.91 1.87 1.29 0.708
Percentage of root resorption (%) 13.99 11.23 12.25 7.47 0.842
Mandibular lateral incisors 21 25
Amount of root resorption (mm.) 2.23 1.47 2.52 1.63 0.544
Percentage of root resorption (%) 14.54 7.77 15.36 8.73 0.620

*

6

p<0.05
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Discussion

In this study, the maxillary central and lateral
incisors in the deep overbite group had a significantly
greater amount of root resorption than the normal
overbite group. This finding supported the results of
several previous studies.®*?22425 The reason might be
due to the fact that deep overbite is frequently corrected
by reversing the curve of Spee, which intrudes and
flares mandibular incisors, and simultaneously overloads
the tooth apices, which can cause apical root
resorption.®?%2D) Another explanation for the apical
root resorption is that the intrusive force which is applied
labial to the center of resistance, created a moment
that tips the teeth and moves root apex posteriorly
(Figure 2).%% Parker and Harris** found that maxillary
incisor intrusion with an increase in lingual root torque
were the strongest predictors of external apical root
resorption. Faltin er al.®® found that intrusion of human
teeth with continuous forces induces root resorption,
depending on the magnitude of force applied. Han
et al.®® found that intrusion of teeth causes about
four times more root resorption than does extrusion.
Recently, Martins et al.'” investigated the influence of
intrusion mechanics combined with anterior retraction
on root resorption of the maxillary incisors in patients
who have an increased overjet and deep overbite. They
found significant positive correlations of the initial
overbite severity and the amount of correction with
apical root resorption.

No significant difference in root resorption was
found in the mandibular incisors between deep overbite
and normal overbite group. This lack of difference may be
explained by two possible factors. The first is the
susceptibility of maxillary incisors to root resorption.
Our result supported the finding by McFadden er al.®
who reported that the degree of root shortening was
markedly higher in the maxilla (1.84 mm.) than the
mandible (0.61 mm.) after the intrusion with the utility
arch type of technique. The second factor might be
related to anatomical limitations of the movement of
maxillary incisors. The nasal floor is occasionally a
limiting factor for intrusion of maxillary incisors and
this may cause root resorption.

In our study, the deep overbite was more often
exhibited than normal overbite in patients with Class II
malocclusion, which also related to increased overjet
and prolonged treatment time. These variables have
been considered as risk factors for orthodontic root
resorption. Brin ez al.®® revealed a significant association

Fig.2 Diagram illustrating the intrusive force applied labial to

the center of resistance, creating a moment that tips the
tooth and moves root apex apically and posteriorly.

between external apical root resorption and the magnitude
of overjet reduction and the duration of fixed appliance
treatment in patients who had Class II malocclusion.
In addition, Lopatiene and Dumbravaite®” revealed
that root resorption was significantly correlated with
treatment duration. McFadden er al.® reported that
the treatment time was the most significant factor for
occurrence of root shortening. Taner et al.®® evaluated
the apical root resorption of maxillary central incisors
on lateral cephalometric radiographs after extraction
therapy in patients with Class I and Class II malocclusion
and found that the apical root shortening in Class II
Division 1 patients was more severe than in Class I
patients. The duration of active orthodontic treatment
was longer in Class II patients. However, there were no
significant correlations between the treatment duration
and amount of apical root resorption. Therefore, deep
overbite is not the only factor that can cause orthodontic
root resorption. It should be noted that the Class II
malocclusions were not distinguished as Division 1 or
Division 2, each requiring different orthodontic mechanics
for correction, particularly in the case of use of extractions
(presumably only for Division 1 cases) as part of the
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correction procedures. The small number of Class III
case included probably had little bearing on the study
outcomes.

The major limitation of the present study is that
Thai patients have extensive crowding especially of
mandibular incisors. Many mandibular lateral incisors
were found to have much overlapping with mandibular
canines or central incisors resulting in being unable
to make crown height measurements on periapical
radiographs necessary for determining the magnification
factor to be used in comparing pre- and post- treatment
root lengths. This meant exclusion of more mandibular
than maxillary incisors from the study sample.

This retrospective study, however, had some
other limitations. It was not possible to fully standardize
the radiographic imaging, or techniques for orthodontic
treatment. Therefore, the use of correction factors was
necessary to control magnification differences between
pre- and post- treatment radiographs. This method has
been used in many previous studies.® %23

The deficiencies of radiographic technique used
for these subjects were part contribution to the exclusion
of more than 25 per cent (192) of the possible total
of 688 incisor teeth of the 86 subjects. It cannot be
discounted that the total of exclusions, particularly of
mandibular incisors, was a further limitation that may
also have affected some findings of the study.

Mavragani et al.*® found that standard edgewise
technique produced less apical root resorption than the
straight wire edgewise technique. However, Levander
and Malmgren® and Beck and Harris®” found that
the light wire and edgewise techniques carried the same
risk and degree of apical root resorption.

Clinical implications: In this study, we demon-
strated greater amount of orthodontic apical root
resorption of maxillary incisors after the correction of
deep overbite than normal overbite. Angle Class II
malocclusion, increased overjet and prolonged treatment
time might be the factors which could promote greater
apical root resorption in the deep overbite group.
Therefore, the treatment mechanics should be carefully
applied, especially in the maxillary incisors of patients
with the characteristics mentioned above, in order to
prevent or reduce the risk of orthodontic apical root
resorption.

Conclusions

1. The maxillary incisors in the deep overbite
group had a significantly greater amount of apical root
resorption than the normal overbite group.

2. There was no significant difference in the
amount of apical root resorption of mandibular incisors
between deep overbite and normal overbite groups.
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Natural Head Position :
The Role in Lateral Cephalometric Analysis
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Abstract

Analysis of lateral cephalometric head films is an additional aid used to determine the relationship of skeletal,
dental and soft tissue structure, thereby furnishes a valuable guide in orthodontic diagnosis and treatment planning.
The natural head position concept is introduced in cephalometric analysis since it is believed to be relaxed position
and mostly occurred in daily life. Therefore, the interpretation of the lateral head film will be relevant for clinical
interpretation. The purpose of this article is to review the articles of natural head position regarding its role on the
lateral cephalometric analysis in orthodontic treatment, the methods to position the head and their reliability are also
emphasized. In addition, various cephalometric analysis based on the natural head position concept is explained.

Key words : Natural head position * Lateral cephalometric analysis
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Comparative esthetic influence of facial parts in a group of Thai people

Narumon Boonpium* Somchai Manopatanakul**

Abstract
Objective : To compare the esthetic influence of facial parts with and without seeing the facial photograph.

Materials and methods : This study consisted of two parts. First, the participants voted the most esthetically
influential facial part without seeing any photographs. The second part was facial photographs rating. One Thai
female facial photograph was assessed to establish the most and the least beautiful 7 facial parts; eye, nose, lip, tooth,
chin, face and skin. During the assessment, each facial part was adjusted gradually according to data from the Thai

* ugua uﬂujﬁ]fm n., A stuaumndilsz sty aviuanssuialal
Tsanenuamazln mazln uaseaIse
*x YHY ﬂuﬁmuqa ID.D.§., M.D.Sc., Australasian Board of Orthodontics
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* Narumon Boonpium D.D.S., Cert. Residency Training in General Dentistry
Tatago Hospital Tatago Nakonsawan
** Somchai Manopatanakul D.D.S., M.D.Sc., Australasian Board of Orthodontics
Department of Advanced General Dentistry, Mahidol University
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society of plastic and reconstructive surgeons. The tooth alignment was adjusted according to the Index of orthodontic
treatment need (IOTN). Then, seven photographs were reconstructed. Each photograph contained six most beautiful
with one least beautiful facial part in turn. The assessors chose the photograph that they liked and disliked the most.
They also scored each photograph from zero to ten.

Result : Without seeing the photograph, they rated eyes as the most influential part. However, from the photograph
rating, they disliked the photographs that contained crooked teeth and bad skin complexion, respectively. Cronbach’s
a for the facial photograph scoring was 0.74. Friedman two way ANOVA showed statistically significant difference
of the scores. (p<0.01) Wilcoxon signed ranks test also suggested that the alignment of the teeth was ranked as the
most esthetically influential.

Conclusion : Without seeing photograph, eyes were rated the most esthetically influential. However, malaligned
teeth and bad skin complexion were the most influential from the photograph rating. To summarize, tooth alignment
may be more influential esthetically when it was depicted.

Key words : esthetics, face, facial photography
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Fig3 Comparison of the rank of the esthetic influence of facial parts. The upper figure was the rank when assessors chose without seeing
facial photographs. The lower one showed the ranked scores when the assessors marked the photographs from the questionnaire.
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Fig4 showed the percentage of the assessors who dislike the

photographs with 6 most beautiful facial parts and one
least beautiful facial part as represented in the diagram.
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Fig5 showed the percentage of the assessors who like the

photographs with 6 most beautiful facial parts and one
least beautiful facial part as represented in the diagram.
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Table 3 showed the mean and standard deviation of the

scores of each photograph from the question-
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the p-level of 0.05.
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Case Report

An orthognathic case of skeletal mandibular prognathism
with multiple tooth loss

Nahoko Imai*, Kunihiko Otsubo**, Ladda Winarakwong*, Koji Fujita*, Yutaka Maruoka***

Abstract

The occlusal collapse caused by multiple tooth loss is a frequent problem found in adult patients with skeletal
discrepancies who require orthognathic surgery. In this report, surgical orthodontic treatment was performed on a
38-year-old Japanese female patient with her chief complaint being unable to bite and mandibular protrusion. She
presented with skeletal mandibular prognathism, a nearly total crossbite, multiple tooth loss in maxilla and mandi-
ble, generalized periodontitis, and an unstable occlusion. In order to re-establish a more stable occlusion we took a
multidisciplinary approach including orthognathic surgery, periodontal therapy and prosthetic reconstruction with
implants. As a result, the patient’s facial profile was improved and a stable occlusion maintained for three years of

retention and two and a half years after the prosthodontics treatment with implant restoration.

Key words: mandibular prognathism, orthognathic surgery, multiple tooth loss, multidisciplinary

Introduction

There is an increasing number of adult patients
requiring surgical orthodontic treatment. Such cases not
only possess skeletal discrepancies of both horizontal
and/or vertical relationship between the maxilla and
mandible, but may also suffer from multiple tooth loss
due to periodontal problem, root fracture, and occlusal
trauma. As a result, the total area of occluding tooth
surfaces decreases which often leads to bite collapse and
unstable occlusion. Occasionally the primary demand
of the patients is to replace their teeth, but they will be
referred to orthodontists if their skeletal deformities
also exist, since it is difficult to restore their occlusal
function just by prosthetic reconstruction with
implants."? A multidisciplinary approach including
orthognathic surgery to correct the jaw relationship is
therefore essential to establish a balanced occlusion
which leads to a healthy oral condition and improve the

patients’ quality of life.C->

We report a 38-year-old female case with unstable
occlusion due to multiple tooth loss, periodontal defect,
and skeletal mandibular prognathism. Her treatment

was successful by taking a multidisciplinary approach,
which included orthognathic surgery, periodontics and
prosthetic reconstruction with implant.

Case history

The patient was a 38-year-old female Japanese
coming with a chief complaint of having difficulty in
biting on both sides and mandibular protrusion. She had
firstly consulted a dentist at our neighboring clinic and
was advised to see us because of difficulty in restoring
her masticatory function by implant and prosthesis
alone.

She had history of several decayed teeth since
her teenage, and had lost #16, 26 (right and left upper
first molars) due to dental caries at her fifteenth birthday.
She later lost #12, 28, 36, 37, 38, and 46 due to recurrent
periapical lesions. In her thirties, she was concerned about
lack of effective occlusion on the left side. Realizing the
need to improve her oral condition, she subsequently
sought treatment for replacing her missing teeth and was
further recommended for orthodontic consultation.

* Orthodontist, Otsubo Orthodontic Clinic, Tokyo, Japan

** Director and Head Orthodontist, Otsubo Orthodontic Clinic, Tokyo, Japan, Special Lecturer, Department of Orthodontics,

School of Dentistry at Tokyo, The Nippon Dental University, Tokyo Japan 25
*** Head, Division of Dentistry and Oral Surgery, National Center for Global Health and Medicine, Tokyo, Japan
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Clinical examination

Her profile was concave due to mandibular
protrusion. She had unbalanced lip thickness with the
upper lip narrower and strained on closure, protruded
chin, and an excessive lower facial height. From a frontal
aspect, her face was symmetrical (Figure 1). The dental
examination revealed an overbite of 7.0 mm., negative
overjet of 6.0 mm., and a total crossbite except for
the right second molar. Canine relationship was
bilaterally Class III. She had several missing teeth in
the maxilla (#12, 16, 26, 28), and the mandible (#36,
37, 38, 46). The intra-oral photos (Figure 2) show that
in the maxillary arch there were a bridge on #11 and
#13 replacing missing #12, and connected crowns on
#21 and 22. The extraction spaces of #16 and 26
were closed by mesial tipping of #17 and 27. In the
mandibular arch, there was a bridge on #45 and 47,

replacing missing #46, while the left extraction space
remained unrestored. In centric occlusion, right
posterior teeth and left canines and first premolars were
the only teeth that occluded, making the total occlusal
contact area extremely small. Moderate crowding of the
mandibular anterior teeth was observed. The maxillary
dental midline was coincident with the facial midline,
and the mandibular dental midline was 3.0 mm. to the
right. Upon lateral excursion, group function was
noted on the right, in contrast with a canine-guided
configuration on the left, in which the maxillary left
canine occluded on the mandibular left first premolar.
During anterior protrusive movement, the anterior teeth
were free of contact, and a posterior guidance was
observed on the right. Evaluation of the periodontal

status revealed deep pockets ranging from 5 to 11 mm.
on #17, 18, 25, 27, 47 and 48.

Fig. |

Pretreatment facial photographs.

Fig.2

26

Pretreatment intraoral photographs.
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Radiographic examination

From the panoramic X-ray, a moderate degree
of resorption was seen in the alveolar bones. There was
marked horizontal bone resorption affecting #15, 17 and

18, and extensive vertical bone resorption at #25-27, 47
and 48. Teeth #11, 17, 18, 21, 22, 47 and 48 were root
canal treated (Figure 3a).

Fig. 3

The lateral cephalometric analysis showed
a skeletal Class III jaw relationship (Table 1, Figure 3b).
The SNA was 89.0° and the SNB was 88.0°, indicating
forward positioning of both maxilla and mandible
compared to the cranial base, with higher degree of
severity in the mandible. The ANB was 1.0°, and Wits
appraisal was -5.0 mm., confirming that the mandible
was also in a forward position compared to the maxilla.
The inclination of maxillary incisors was within the
normal range (U1-SN = 101.5°), while the mandibular
anterior teeth were lingually inclined (L1-MP = 82.5°,
FMIA = 66.0°). According to Coben analysis, the upper
anterior facial height was average, but the lower anterior
facial height was excessive (ANS-U1/N-M = 24.0%,
L1-M/N-M = 37.0%), showing the poor vertical
proportion of the mandible. The soft tissue analysis
indicated that the lower lip position related to the
Esthetic plane was retruded (E-line-Li = -1.5 mm.).
Merrifield’s Z-angle was 82°, confirming a protruded
soft-tissue pogonion with poorly balanced facial profile.

Diagnosis and treatment objectives

This case was diagnosed as skeletal Class III
malocclusion with mandibular protrusion and multiple
tooth loss. We planned to take a multidisciplinary

Pretreatment panoramic and cephalometric radiographs.

approach combining oral surgery, periodontic,
prosthodontic and implant treatments to restore the
patient’s occlusal function. Although the patient
demonstrated some degree of maxillary protrusion,
considering her age, oral condition, and the amount
of invasion during the operation, one jaw surgical
procedure by bilateral sagittal split ramus osteotomy
(BSSRO) was chosen. Prior to orthodontic treatment,
periodontal problems were treated, and any tooth that
did not respond to periodontal therapy would be
extracted.

Treatment progress

After four months of periodontal treatment,
the lower right third molar (#48) failed to show any
improvement and was therefore extracted. Moreover,
the bridge on lower right quadrant was removed.
Following tooth brushing instruction and repeated scaling,
the oral hygiene status became controlled after a total
period of six months, and presurgical orthodontic
treatment was then started. Oral hygiene instruction and
prophylaxis were continued throughout the orthodontic
treatment in order to prevent worsening of the periodontal
status.
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Table 1  Cephalometric measurements. (Means and SDs of normal Japanese female adults.)

Hard tissue measurements

SNA

Convexity

Ramus inclination

82.32

3.39

7.58

2.93

3.45

1.77

44

8.9

4.0

14.0

135.5

8.9

6.5

15.0

12.5

141.0

6.5

15.0

12.5

141.0

Gonial angle 122.23

Ul-FH 111.13 5.54

Occlusal plane 11.42 3.64

FMIA 54.6 6.5

L1-Me/N-Me (%) 334 1.76

E-line-Ls (mm.) -1.7 2.4

Merrifield’s Z-angle 71.8 5.8

107.0 107.0 107.0

7.7 11.5 11.0

66 63.5 63

The appliances used were 0.018” slot preadjusted
edgewise brackets. We expanded the maxillary arch in
order to accomplish the objectives for the presurgical
phase which included eliminating maxillary right
posterior crowding and preparing the maxillary dental

[\

8

the anterior teeth. After eight months of presurgical
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orthodontic treatment (Figures 4,5), mandibular back
ward repositioning by 9.0 mm. on the left, 11.0 mm. on
the right and a 7.0° clockwise rotation of the mandible
were carried out by Epker’s modified BSSRO method.®

The small asymmetrical mandibular set-back corrected
the mandibular dental midline while having no adverse

effect on facial symmetry.

Fig. 4

Fig. 5

To fix the bone segment, we used resorbable
screws (FIXSORB MX, TAKIRON Co, Tokyo, Japan;
diameter 2.7 mm., length 18.0 mm.). Vertical elastics
were applied instead of rigid intermaxillary fixation.
The patient was discharged from the hospital at five
days post-operation, and was instructed to continue
using the elastics at home. Postsurgical orthodontic
treatment was started two weeks after surgery. Short
Class III intermaxillary elastics were used to gain

Presurgical intraoral photographs.

a stable occlusion. The mandibular right second molar
could not been completely uprighted due to significant
mobility. After eight months, the appliances were
removed (Figures 6-8), and a full coverage clear
retainer for the maxilla was delivered. In the mandible
a removable acrylic retainer with a modification in
the left edentulous area to serve as a provisional denture
was inserted. The patient was instructed to use this
denture all-day. In order to maintain vertical dimension,
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to improve the occlusal function, maintain space, and
for esthetic reasons, the patient was referred to have
a crown for #25, a bridge for #45, 46, 47, and dental
implants for the mandibular left quadrant after six
months of the retention phase. The mandibular retainer

was then modified by trimming and cutting away the

resin teeth. The maxillary right third molar was extracted
at this time since the periodontal condition showed no
improvement. After one year of retention, the retainer
was worn only at nighttime, and until now, has been

continued for another two years.

Fig. 6

Posttreatment facial photographs.

Fig.7

30

Posttreatment intraoral photographs.
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Fig. 8

Treatment results

The patient revealed an acceptable occlusion and
her facial esthetics improved significantly. Comparing
with the pretreatment condition, the changes after a

three-year retention period are summarized as follows:

Her facial balance improved considerably. The
lateral view demonstrated a straighter facial profile due
to reduction of the protruding chin and slight opening
of the mandible (Figure 9). This is supported by the
decrease of SNB from 88.0°to 82.5°, and the increase of
ANB from 1.0° to 6.5°. Dental change includes lingual
tipping of lower incisors as shown by the decreases of

Fig. 9

Posttreatment panoramic and cephalometric radiographs.

L1-MP from 82.5°to 78.5°, and FMIA from 66.0°to
63.0°. According to Coben analysis, L1-M/N-M
changed from 37% to 35%, indicating a decrease of
lower facial height, which resulted in better proportions
of anterior facial height. Remarkable improvement of
the soft tissue profile was also observed, with the changes
of E-line-Ls from -6.5 mm. to -4.0 mm., E-line-Li from
-1.5 mm. to -3.0 mm., and Merrifield’s Z-angle from
82.0° to 76.5° (Table 1). The uneven upper lip became
more balanced, and the lips showed less strain on
closure.

Three years retention facial photographs.
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From a frontal aspect, the face showed symmetry,  of +3.5 mm. and an overjet of +3.0 mm. Anterior
with the chin situated approximately on the facial  crossbite was eliminated and the dental midline was
midline. Intra-oral evaluation revealed a very stable  corrected (Figure 10).
occlusion, Class I canine relationship with an overbite

Fig. 10  Three years retention intraoral photographs.

Mandibular lateral excursive movement was  movement. A favorable and stable occlusion has been
characterized by bilateral group function occlusion due  established, showing no sign of relapse after three years
to prosthetic replacement including the implants.  of retention (Figure 11, 12).

Anterior guidance was observed during protrusive

Fig. 11 Three years retention panoramic and cephalometric radiographs.
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—— Pretreatment g
s Posttreatment .
== =Three years retention ™

Fig. 12 Superimposition of Pretreatment, Posttreatment and Three

years retention.

The panoramic X-ray revealed no root resorption,
but some degree of bone loss remained on the mesial
aspects of #17, 27, and #47 (Figure 11). However, good
gingival health was maintained with no abnormal tooth
mobility detected. The periodontal probing depth was

2-3 mm. on average.

Discussion

Recently, with growing awareness of malocclusion
as a problem, the number of patients with skeletal
mandibular prognathism has increased.”” To manage
adult patients, a multidisciplinary approach is often
necessary since they may present with more tooth loss
from caries and periodontal disease.®? As in our case,
the total occlusal contact area was very small due to
multiple tooth loss. The long term sustainability of the
remaining teeth would be difficult just by prosthetic and
implant reconstruction, so we decided to offer the patient

surgical orthognathic treatment.!->8-10)

Since anterior and canine crossbites are common
in skeletal mandibular prognathism, there is a constant
excess load on the molars due to lack of proper anterior
and canine guidance during mandibular movement.
Therefore, the molar lateral pressure is increased,
producing a harmful effect on the molar periodontal
tissue. Correction of skeletal discrepancy by orthognathic
surgery has proved to be effective in creating a favorable

oral environment for a stable occlusion, and thus
provides long term sustainability of the remaining teeth
for patients with skeletal mandibular prognathism. !9

Considering the patient’s age, oral condition and
surgical invasion, we made an effort to minimize any
postoperative complications that may occur. Thus,
one-jaw surgery by BSSRO was chosen. Furthermore,
as a large distance for mandibular setback (9.0 mm. on
the left, 11.0 mm. on the right) and a 7.0° clockwise
rotation of the mandible were required, a modification
of BSSRO advocated by Epker was used. With this
method, the backward displacement of the posterior
ramal border can be reduced. It also allows a larger
distance of setback since stripping of the internal
pterygoid muscle can be performed easily, and thus
reduces the resistance of muscle pull on the distal bone
segment.((”“) In addition, since the resorbable bone
screw can provide acceptable stability for bone

(2.13) it can be

segment fixation in orthognathic surgery,
a preferable choice as it does not require a second
surgery for screw removal, and thus reduces the patient
discomfort during treatment and overall cost and risks

associated with her treatment.

Periodontal disease is another factor that can
compromise the orthodontic treatment result, especially
in adults.®? Since the patient presented with severe
periodontal problems, she was referred to a periodontist
prior to starting orthodontic treatment. She also
received thorough scaling and plaque control program
during and after the course of treatment. Despite her
much-improved oral hygiene, traces of marginal bone
loss remained on the mesial surface of #17, 27, and
#47. It is therefore essential to closely monitor these
areas and attempt to eliminate any interference that
may persist. The patient continues under the care of
her periodontist and further bone regenerative treatment
may be provided as necessary.

In this case, implant treatment was done to the
lower left edentulous area after six months of retention.
As the surgical procedure changes the occlusal scheme
dramatically, we considered that a delay would help
stabilizing the new occlusion and allow some time for
the patient to get used to it. We therefore used a full
coverage retainer in the upper arch and a provisional
denture to replace the lower left molars as a removable
retainer in the lower arch during the first six months
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of retention period prior to implant placement. This
seemed to be useful to the implants in the early adaptation
to masticatory function.

Conclusion

We found a multidisciplinary approach including
orthognathic surgery effective in improving occlusion,
mastication and oral environment for a mandibular
prognathic patient who also exhibited multiple tooth
loss and periodontal problems. A stable occlusion has
been established and maintained with great patient’s
satisfaction.
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