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Abstract

The case report describes that the treatment of an Angle
Class Il and division 1 malocclusion in adult with
excessive overjet and high mandibular angle case. The
patient has also severe crowding on maxilla and
mandible and temporomandibular disorders (TMD). The
treatment was performed by use of 0.018x0.025-inch
slot straight wire appliances with four first premolars’
extraction. The improvement of excessive overjet was
achieved by the proclination of anterior teeth by use of
temporary anchorage devices (TADs). After completion
of orthodontic treatment, the molar relationships on both

sides were almost normalized to Class | and proper

overjet and overbite were acquired. Improvement of

facial and occlusal problems was acquired. The
symptoms of TMDs have been stable due to the
continuous care through the treatment period. TADs are
considered as a very useful material in terms of the
anchorage of molars for the achievement of a large

amount of incisor retraction and molar intrusion.

Keywords: Orthodontic Treatment; Angle Class Il and
Division | Malocclusion; TADs; TMD

1. Introduction

An Angle Class Il and division 1 malocclusion in adult
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with excessive average and the high mandibular angle
case is a difficult case in orthodontic treatment [1, 2]. If
the patient had severe crowding or temporomandibular
joint disorders (TMD), the treatment would be more
difficult to achieve the goal. The molar distalization for
gaining the space sometimes occurs the clockwise
rotation of mandible and that makes the convex profile
worse. Moreover, in patients with TMD, it is important
to make orthodontic plans with less burden on TMJ and
observe the condition of temporomandibular joint
treatment. In  addition, the

during orthodontic

orthodontic treatment for the Japanese patients
sometimes become complicated because of their
original maxillofacial characteristics that the alveolar
bone is relatively small to arrange all teeth in the correct
position. Therefore, in order to accomplish the ideal
goal of this case, it was necessary to make full use of
orthodontic techniques and useful devices and conduct
the orthodontic treatment carefully. Orthodontic
miniscrew anchorage, which is also called temporary
anchorage devices (TADSs), has been recently developed
and well known the effectiveness even to ordinally
people. The device is quite effective to correct severe
malocclusions, especially Class Il cases, and conduct
camouflage treatments [3]. TADs can make it possible
to fix molars tightly in the same place, move molars
distally, impact teeth without bad side effects.
Additionally, TADs work more effectively on intrusion
of molars for the case with open bite. On the other hand,
intrusion of maxillary molars worsens the excessive
overbite in skeletal Class Il patients. In such cases, it is
a key point how to attain the vertical control of the

maxillary anterior teeth.

2. Diagnosis
A 22 years and 2 months old Japanese woman came

with complaints which are proclination of incisors on
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maxilla and severe crowding. The pretreatment
extraoral and intraoral photographs (Figure 1) showed a
large overjet and severe anterior crowding in mandible.
The problems about profile were the facial convexity, a
lip protrusion and a difficulty of mouth closure. The
pretreatment dental casts (Figure 2) showed large
overjet of 10.8 mm and overbite of 3.3 mm, Class Il
molar relationship of right side and Class 11 of left side,
and arch length discrepancies of -5.0 mm on the
maxillary arch and -14.2 mm on the mandibular arch.
Occlusion was too unstable to occlude on a forward
position or a backward at times. A panoramic
radiograph showed that four upper and lower third
molars of which especially lower two were placed
Initial  lateral and

horizontally. posteroanterior

cephalometric radiographs were taken in centric
occlusion. The cephalometric analysis demonstrated a
moderate skeletal Class Il relationship (ANB angle,
4.6°: SNA angle 80.6 indicates approximately normal
and SNB angle 76.0 slightly a retrognathic mandible
tendency), retroclinaion of the mandible (FMA, 34.7°).
In addition, it presented severe labial inclination of
upper (U1 to SN angle, 119.5) and lower (IMPA, 98.3°)
incisors, an acute interincisal angle (101.8°) (Figure 3).
The

temporomandibular joint (TMJ) for approximately 5

patient has been having symptoms of
years before initial visit of our clinic. Click noise on the
left TMJ in mouth opening was presented at an initial
examination. Also, the patient has been realizing pains
on left TMJ at times. MR images showed anterior disc
displacement on both sides which were irreducible on
right TMJ and reducible on

deformity of mandibular condyles on both side, which

left. Moreover, the

are called ‘osteophyte’, were observed. The periphery of
left condyle also presented joint effusion which

represents inflammation.

Dental Research and Oral Health - Vol. 3 No. 3 — September 2020 130



Dent Res Oral Health 2020; 3(3): 129-140 DOI: 10.26502/droh.0027

Figure 1: Pretreatment extraoral and intraoral photographs of patient.

Figure 2: Pretreatment dental casts.
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Figure 4: Sagittal MR image of temporomandibular joint.: R, right TMJ L, left TMJ.

3. Treatment Objectives and tight occlusion with Class | molar relationship, and

The main treatment objectives were to normalize overjet ~ improve the protrusive facial profile without making

and overbite, resolve severe crowding, establish close =~ TMD worse.
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4. Treatment Alternatives
The following orthodontic options were presented to
the patient.

1 Extract the maxillary and mandibular first
premolars. In addition, TADs (Dual-Top Auto
Screw, Proseed, Tokyo) on the center of palate
were to be used as a maximum anchorage for
the retraction of the maxillary anterior teeth
and distalization of maxillary molars. TADs
were to be put on mandible on both side for
distalization of mandibular right molars for the
purpose of improvement of mandibular anterior
crowding.

2 Before starting orthodontic treatment, oral
appliance therapy was supposed to be used for
the purpose of declining inflammation in TMJ
and make the occlusion stable.

The patient presented less skeletal discrepancy (ANB
angle, 5°) though it has the excessive overjet. This is a
reason why we proposed the normal orthodontic
treatment without surgery. After we discussed the
treatment plans with the patient, she understood and

accepted it.

5. Treatment Progress

Before orthodontic treatment, oral appliance therapy
commenced. The use of stabilization type splint was
demanded every night when sleeping (Figure 5A). After
6 months use, the unstable occlusion was getting
improved gradually through appliance therapy and the
frequency of pain of left TMJ was decreasing.
Moreover, the mandibular position was sifted slightly
backward (1mm) after 6 months therapy, therefore we
conducted the minor modification of the treatment
plans. First, two TADs (Figure 5B), which the diameter

was 2.0 mm and thread length was 6.0 mm, was placed
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on the middle of the palate under local anesthesia. Two
weeks after implantation, transpalatal bar was tied with
ligation wires to TADs. Next, 4 first premolars in the
maxilla and the mandible were extracted, and
0.018%0.025-inch slot straight wire appliances were
placed on both arches. Leveling and alignment were
started on maxillo-mandibular dentition with the use of
0.014-inch nickel-titanium wire. After completion initial
alignment, the wires replaced into 0.016x0.022 stainless
steel archwires and upper and lower canines on both
sides were started to retract with elastic chains. Then,
0.016x0.022-inch stainless steel wires were used for an
anterior retraction phase. The crimpable hooks, which
were put on the mesial portion from lateral teeth bracket
on arch wire, were linked to first molar brackets with
power chain elastics and the retraction of anterior teeth
were started. Anterior excessive overbite was
simultaneously corrected by intrusion of maxillary and
mandibular anterior teeth using the archwires added bite
opening curve (reverse curve) during the retraction
phase. About 1 year later, the distal movement of
anterior teeth were achieved, and then detailing phase
was started. IPC was used for 5 months for the right
lower molars distalization. The purpose was to gain the
extra space to arrange teeth because the space for
alignment was slightly short on lower right dentition.
Once the orthodontic objectives had been achieved, the
all brackets were removed and fixed appliances were
put on the lingual portion of upper and lower anterior
teeth. Together with these retainers, Begg type retainer
was set on maxilla and clear retainer (splint type for
TMD) was on mandible. The patient was instructed to
wear the retainers every night when sleeping for several
years and then gradually decreasing the wearing time

depending on the stability of occlusion.
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Figure 5: Treatment progress: A) at the beginning of active treatment; B) canine retraction phase; C) anterior teeth

retraction phase.

6. Treatment Results
The patient’s orthodontic problems were almost
completely improved through orthodontic treatment.
The posttreatment facial photographs showed a good
facial proportion. The protrusion of both lips and the
mentalis strain on mouth closure were dramatically
improved. The intraoral photographs and a dental cast
showed that the molar relationships on right side was
normalized to Class | and that on left remained slight
Class Il because of maicrodontia of maxillary left lateral
incisor. In addition, proper overjet (from 10.8 mm to 3.0
mm) and overbite (from 3.3 to 1.5 mm) were acquired
(Figure 7, 8). A functional occlusion with stable
posterior support and adequate anterior guidance were
achieved. The difficulty of mouth closure due to the
upper incisors’ protrusion was completely improved.
The posttreatment cephalometric radiographs (Figure 9)

and the pre-post treatment cephalometric superposition

(Table 1) indicated that the treatment goals have been
mostly accomplished. The maxillary incisors were
dramatically retroclined and positioned backward
(Maxillary incisors distalization was almost 10 mm. U1-
SN was decreased 119.5° from 110.3° and U1-AB was
decreased from 17.8 mm to 7.9 mm). The mandibular
incisors were also retroclined (IMPA was changed from
98.3° to 94.2° and FMIA was changed from 47.1° to
49.5°). The antero-posterior position of maxillary first
molars has been kept firmly during the treatment by use
of TADs. The severe crowding on lower incisors were
well released by combination use of TADs and Class I11
elastics. Sagittal skeletal pattern was slightly sifted
toward more Class 1l tendency (ANB: from 4.6° to 6.1°,
FMA: from 34.7° to 36.3°). The possible reasons of the
result were the change of habitual occlusal position and/
or the morphological change of condyle caused by
TMD. The posttreatment panoramic X-ray images
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showed that the maxillary and the mandibular dentition  profiles have been still maintained for 2 years in
had proper root parallelism with no apparent root and  retention period.
bone resorption. A stable occlusion and balanced

Figure 6: Posttreatment extraoral and intraoral photographs of patient.

Figure 7: Posttreatment dental casts.
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Figure 8: Posttreatment panoramic, lateral cephalometric radiograph and cephalometric tracing.

B

'

Figure 9: Superimposed tracings of the pretreatment and posttreatment lateral cephalometric radiographs: A)

Overall; B) maxilla; C) mandible.
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Location Measurement Pretreatment Posttreatment Norm

Skeltal

Maxilla to cranial base SNA (°) 80.6 80.6 79.9+£24

Mandible to cranial base SNB (°) 76 74.5 771.7+2.7

Maxillomandibular ANB (°) 4.6 6.1 29+18
FMA (°) 34.7 36.3 28.8+5.6

Dental

Maxillary dentition ULtoSN (°) 119.5 100.3 1045+7.0
Ul to AB (mm) 17.8 7.9 94+21

Mandibular dentition IMPA (°) 98.3 94.2 91.3+54
FMIA (°) 471 495 59.9 + 10.6
L1 to AB (mm) 6.9 4.2 6.2+2.1

Intermaxillary dental relationship | Interincisal angle (°) | 101.8 123.5 1245+ 11.6

Table 1: pre-post treatment cephalometric superposition.

7. Discussion

Maxillary protrusion is one of the most common
malocclusions characterized as protrusion of upper lip
caused dentally and/or skeletally. This type of
malocclusion has a lot of problems which are the high
rate of dental trauma [4], the difficulty of mouth closure
which leads to bad oral habits [5] and development of
TMD [6], besides esthetical problems [7]. The key
success factor for improvement of maxillary protrusion
is how to effectively maintain the same position of
molars without mesial movement and store the space
which are gained by premolar extraction. The way to
maintain the molar position tightly is generally
performed with two orthodontic devices which are head
gear or TADs. The use of TADs at present could be the
most useful device for making orthodontic treatment
predictable, especially for the severe case without
surgery [3]. In the present case, TADs which were
implanted on palate worked effectively for the
achievement of a large amount of anterior teeth

movement, a molar anchorage and an intrusion of
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molars. TADs also be useful for preventing the
extrusion of maxillary molars as an opposite reaction of
the wire attached with bite opening curve, which
contributed to the accomplishment of the impaction of
maxillary anterior teeth. This orthodontic approach,
which prevents molar extrusion and mandibular
clockwise rotation, is necessary for the skeletal Class Il
case with deep bite and a high mandibular plane angle
[3]. Generally speaking, Japanese patients have severe
dental discrepancy due to small jawbone and narrow
dentition, which sometimes makes orthodontic
treatment more complicated and difficult. The Japanese
basically presents more convexity of profile compared
with Caucasian [8]. The proclination of anterior teeth is
considered to be the consequences of dento-skeletal
discrepancy on a jaw bone. TADs are necessary for the
treatment of such crowding cases or severe maxillary

protrusion cases [9].

It has been reported that the case with Angle Class |1

division 1 with excessive overjet are associated with
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TMD. We assumed that temporomandibular joint disc
derangement, which is considered to be the trigger of
development of TMD, occurs easily in Angle Class 1l
division 1 case. That is because the range of antero-
posterior functional jaw movement is longer due to the
gap between upper and lower incisors. Moreover, oral
habits such as bruxism (clenching, grinding, tapping),
crunching and unilateral chewing could worsen the
symptoms of TMD [10]. In our clinic, all patients with
TMD are supposed to examine the condition of TMJ
with magnetic resonance imaging (MRI) and receive
appliance therapy until the inflammation or deformity of
condyle are alleviated. In this case, the both condyles
developed the flattening in pretreatment examinations,
therefore, the patient received the appliance therapy for
6 months. The use of class Il elastics should be
refrained as much as possible in order for condyle to be
pushed backwardly in the case with TMD and TADs
should be used as alternative., though it has not been
proved that the connection between the use of
intermaxillary class Il elastic and the aggravation of
TMD [11]. Root resorption is one of the common side
effects which causes in orthodontic treatment [12]. It
has been reported that the reasons of root resorption
were an excessive orthodontic force, a continuous
intrusive forth [13], long periods of applied force [14,
15], the proximity between root and cortical bone [16],
morphological characteristics of apical root [17] and so
forth, however it has been unclear yet. It is considered
that root resorption is related to local ischemia around
tooth [18, 19], however, it has recently reported root
resorption is also related with genetic factors such as
P2Rx7 gene [15], Wt
signaling [21], osteopontin gene SNP [22] and so on.

IL1-3 polymorphism[20],

Fortunately, in this case, the posttreatment panoramic
radiograph indicated no apparent root resorption in

maxillo-mandibular dentition. | assumed that all we can
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do clinically to avoid severe root resorption during
orthodontic treatment is to retract anterior teeth segment
carefully without the contact to cortical bone, to use
adequate weak fourth in the maxillary protrusion case
and to shorten the treatment period.

8. Conclusion

This case report describes a 22-year-old Japanese adult
patient who presented with a convex lateral profile,
inclination of maxillary anterior incisors, severe
discrepancy of mandibular anterior teeth and skeletal
class Il with retrognathic tendency of mandible.
Treatments results achieved the patient’s profile and
esthetic goals concerning about as well as intraoral
normal overjet and overbite with proper interdigitation

from canine to molar relationships.
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