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Abstract

Introduction: This is an atypical finish case with

extraction of bilateral deciduous canines and three Findings: This case report describes an adult female

. L . . patient with lower incisor missing, lower bilateral
incisor finishing due to lower lateral incisor congenital

. . rimary canines retained, and dental crossbite. All were
missing replaced by 1% premolars. We used improved P y

super-elastic Ti-Ni alloy wire (ISW) for anterior treated successfully with improved super-elasticity Ti-

. . . . Ni alloy wire and aligners.
anchorage preparation during the molar mesial drive. y g

Aligners for finishing and detailing were adopted

Conclusions: After the treatment, a desirable outcome

because patient was ordered to an international

expatriate job. We are going to discuss the mechanism was achieved and the patient was pleased with the

we used, atypical finishing consideration and timing for

aligners using.

treatment result. To sum up, wire orthodontics (WO)
and aligner orthodontics (AO) will be a flexible and

humanity treatment strategy for patients in the future.
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1. Introduction

An adult female (26 years old) came to our clinic with a
chief complaint of poor dental alignment. Clinical
examination revealed Angle Class Ill. We used ISW
(Improved super-elastic Ti-Ni alloy wire) [1, 2] to
correct canine crosshite over the upper left area and
relieve the crowding. Elastic chains were also used to
perform molar mesial drive [3] and to achieve
intercuspal interdigitation. For anchorage preparation,
we used only two stoppers to maintain the arch length.
Aligners for finishing and detailing were adopted. In the
end, correction of arch coordination, space management

and bite control were successfully achieved.

2. Case Report

This case report describes an adult female patient with
lower incisor missing, lower bilateral primary canines
retained, and dental crosshite. All were treated
successfully with improved super-elasticity Ti-Ni alloy

wire and aligners.

2.1 Diagnosis and etiology

A 26 years old female with a straight profile came to
our clinic for orthodontic consultation. Extra-oral and
frontal profile revealed adequate incisor exposure; but
upper midline deviation towards the left with respect to
the facial midline were present (Figure 1). Clinical
examination revealed Angle Class Il tendency with
upper left canine crossbite, bilateral lower primary
canines retained, #31 congenital missing, and crowding
in both arches (Figure 2). Panoramic radiography
revealed #31, #33, #43 missing, no unerupted tooth, no
infection and no temporomandibular joint abnormalities
(Figure 3). Cephalometric film showed skeletal Class 111
from mandibular prostrusion, and a straight facial type
(ANB: -0.6°) and a mandibular plane angle of 27.5°.
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Many parameters were not within ideal ranges. In
particular, the L1 to Mandibular: 86.9°.
examination showed no signs of bad habits (Figures 4
and 5).

Clinical

Facial photos
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Before active treatment

Figure 1: Pre-treatment extraoral photos.

Intraoral
photos

2013-11-08
26y0m

This is three incisors case.

Figure 2: Pre-treatment intraoral photos.

X-ray findings (1)

Before active treatment

Figure 3: Pre-treatment panoramic radiograph.
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X-ray findings (2)

Before active treatment

Figure 4: Pre-treatment cephalometric radiographs with

profilogram.
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Figure 5: Pre-treatment cephalometric polygon.

2.2 Treatment objectives

The patient came to our clinic with a chief complaint of
poor dental alignment and small morphology of lower
bilateral primary canines with some tooth mobility. The
first priority of objectives were to solve the chief
complaint, so as to achieve molar and canine Class |
relationship and to achieve upper midline coincident
with facial midline. Other objectives were to correct the
crowding and #23 crosshite, improved overjet and
overbite, and to obtain a better arch coordination and an

individual normal occlusion.

2.3 Treatment alternatives
1. Orthodontic

orthognathic surgery

treatment  combined  with

DOI: 10.26502/droh.0012
2. Orthodontic with

prosthodontic treatment.

treatment combine
3. Orthodontic treatment combined with
mini- SCrews.

4. Orthodontic treatment without mini-screws.

There were mild maxillary discrepancies, the ideal
treatment for the patient was orthodontic treatment
combined with orthognathic surgery. Le Fort | and
Bilateral sagittal split surgery could do maxillary
advancement and mandible setback to improved her
facial profile [4]. If the skeletal problem were solved,
the orthodontic treatment would be easier. However, the
patient refused any proposal of surgery including mini-
So the treatment combined with
The
prosthodontic treatment combined with orthodontic

screw insertion.

surgery was rejected. second option was
treatment, but lower primary canines had poor crown
2:1) [5]. This ratio is a

measurement of the length of tooth occlusal to the

root ratio (crown:root =

alveolar crest of bone compared with the length of root
embedded in the bone. Ideally, a clinical crown to root
ration is 2:3. Minimally, 1:1 for a tooth is considered for
use as an abutment. Thus, prosthodontic treatment for
the #73 and #83 won’t be a good idea [6]. The third
option would be extraction of #15, #25, #73 and #83,
Using mini-scews help with molar mesial drive, but this
patient was a little bit dental-phobia about any minor
surgery. The fourth treatment was upper 2™ premolar
and lower bilateral primary canines extracted for
crowding relief and to achieve an ideal Bolton’s ratio,
but molar mesial drive and atypical finish will be an
interesting issue. In the end, this patient agreed to
undergo orthodontic treatment for dental camouflage

only.

2.4 Treatment progress

After thorough explanation and discussion of the
receive

treatment options, the patient agreed to

Dental Research and Oral Health - VVol. 2 No. 4 — December 2019 55



Dent Res Oral Health 2019; 2(4): 053-061

orthodontic treatment without surgical approach and
without mini-screw insertion. This study discussed
improved super-elastic Ti-Ni alloy wire (ISW;
developed by Tokyo Medical and Dental University,
Japan) for the treatment of Angle Class Il with molar
mesial drive case. The properties and characteristics of
ISW are super-elasticity, shape memory, and shock and
vibration absorption property. This article describes the
experiences of treating a case using ISW combined with
intermaxillary elastics (IME’s) and stoppers to perform
molar mesial drive. This helped the patient gain an
esthetically pleasing smile with which she was satisfied.
On 2014-01-06, we applied direct bonding system
(DBS) with 0.018 x 0.025-inch brackets over the upper
and lower arches. We used a 0.016 x 0.022-inch ISW to
level the teeth for 3 months, preliminary leveling and

alignment were gradually achieved (Figure 6).

Start of active treatment

20140106 Upper and lower arch DBS, leveling with 0.016x0.022 ISW.,
ISW could provide an efficient omui-directional control

Period of active treatment:0 m
Figure 6: Star of activeate trment;: Upper and lower
arch DBS, leveling with 0.016x0.022 ISW.

On 2014-05-17, after 4 months of active treatment,
crosshite at #23 was corrected by ISW fully engaged
and bracket-upside-down(b-u-d) for correction of root
torque (Figure 7).

DOI: 10.26502/droh.0012

Canine crossbite corrected

2014-05-17 Crossbiteat 23 was corrected by ISW fully engaged.

Period of active treatment: 4 m

Figure 7: Canine crosshite corrected: Crosshite at 23

was corrected by ISW fully engaged.

On 2014-12-20, after 11 months of active treatment,
upper incisors were flared out by 0.016x 0.022 ISW.
Both #34 and #44 mesial drives were done by elastic
chains, while lower arch length was maintained by two
stoppers placed mesial to #36 and #46. While we
protracted #34 and #44, the opposite forces were against
anterior 3 incisors and thus stoppers were placed mesial
to the molar areas. This method is referred to as the “10-
2”(10 teeth vs. 2 teeth) anchorage system, and it allows
a quickly controlled response without serious adverse
reaction [7, 8] (Figure 8).

Lower 1st Premolars mesial drive

. i

2014-12-20 Upper incisors were flared out by 0.016x0.022 ISW.
Both 34, 44 mesial drives were done by clastic chain, while
lower arch length was maintained by two stoppers placed

mesialto 36 and 46, B y
Period of active treatment: 11 m

Figure 8: Lower 1st Premolars mesial drive.

On 2015-09-05, after 20 months of active treatment,
Class 1l IME was used to reinforce the anchorage.
(R:#13-#46 L:#23-#36) (Figure 9).
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Anchorage preparation and
Premolar mesial drives (continued)

2015-09-05 Class I IME was used to reinforce anchorage. (R:13-46
1.:23-36)
Period of active treatment: 20 m

Figure 9: Anchorage preparation and Premolar mesial

drives (continued).

On 2018-02-03, after 49 months of active treatment,
patient got an international expatriate job by her
company so that brackets should be debonded. Aligner
attachments bonded for detailing were adopted for
further detailing of the treatment (Figure 10). Aligners
for torque control and mild space closure between #34
and #32 were used on 2018-04-18 (Figure 11). On
2018-07-07 circumferential retainer was delivered for
the upper arch. And Hawley retainer was delivered at

the lower arch for retention (Figure 12).

Brackets debonding and
aligner attachments bonding

2018-02-03: Bracket debonding. Aligner h b

ding for detailing.

Period of active treatment: 49 m

Figure 10: Brackets debonding and aligner attachments

bonding.
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Aligner for Finishing and
Detailing

2018-04-18 Aligner for torque control and mild space closure between 34
and 32.

Period of active treatment: 51 m

Figure 11: Aligner for Finishing and Detailing.

Retention

2018-07-07 Circumferential retainerwas delivered at the upper arch.
Hawley retainer was delivered at the lower arch.

Period of active treatment: 54 m

Figure 12: Circumferential retainer for the upper arch.

Hawley retainer for the lower arch.

3. Treatment Results
After

appearance and intra-oral examination were improved.

54 months of active treatment, extra-oral
The straight profile, lower facial height, correlated
facial midlines were achieved (Figure 13). Intra-oral,
Class | canine and molar relationships were also
achieved with good interdigitation, normal overbite and
overjet, and curve of Spee. The smile arc became more
harmonious after treatment (Figures 13 and 14). The
post-treatment cephalometric analysis (Figures 15 and
16) and the superimposed cephalometric tracings
(Figures 17 and 18) demonstrate a significant
improvement, pre-treatment ANB: -0.6° improved to
ANB: 0.3° and Mandibular plane was 27.5° to 27.8°.
Dental analysis of pre-treatment and post-treatment was
Ul to FH plane from 111.5° to 105.6° and L1 to
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mandibular plane was from 86.9° to 82.5°. Dental

parameters were acceptable.

Facial photos

2018-09-15
31y08m

After active treatment

Figure 13: Post-treatment extraoral photos.

Intraoral
photos
2018-09-15
3ly08m

Figure 14: Post-treatment intraoral photos.

X-ray findings (2)

After active treatment
Figure 15: Post-treatment cephalometric radiographs

with profilogram.

DOI: 10.26502/droh.0012
Polygon-After active treatment

Vidoe Mw  Mem  SD

Focid mge 63 e B 305 bt 1
Comenty a1 sl 78 ss :
A plane 11 36 AN 3% : !
NanStudar plane s s uBn sn 1 - -
Vi w0 0 838 48 W |
Otchusal gl us B u& 3 bt =
vl ™Al M e e &
L1 10 Occhual " g um s 44
LioMnide 369 54 %3 “ \\ 5
Ul wA R e 10 192 18
F: “s 01 He e
FH o SNphoe % 9 619 2 - 4
SNA m: % BR 148 4 A‘* |
8 £ ot a4t : : !
SNA-SND et o6 1% + }
Ul t0 N Prime wl 3 un an e 44
U-leefliplese 115 Jesg MLI S8 bt y il -
U-leSNplme 103 o 10 « - g
I I e
Goed e ma2 ny am . s i
Faman miratns 3 C U 0 bt <t

Figure 16: Post-treatment cephalometric polygon.

Superimposition (1)

- Superimposed on SN planc at S -

——26y 00m before
——31y 08m after

Figure 17: Superimposition of lateral cephalometric
tracings. Black line, before treatment; red line, after

treatment.

Superimposition (2)
- Superimposed on Palatal plane at ANS -

ey

- Superimposed on Mandibular plane at Me -

()

Figure 18: Maxillary superimposition and mandibular

superimposition.

At the end of treatment, we gave the patient a
circumferential retainer at the upper arch, a Hawley

retainer at the lower arch, and an auxiliary clear plastic
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retainer for retention [9]. The treatment outcome
maintained stable after several appointments of recalls.

4. Discussion

We used ISW for anterior anchorage preparation during
molar mesial drive. Our mechanisms for anchorage
preparation have three types, minimum anchorage could
use reverse curve of Spee with series ligature tying over
the anterior teeth. While protracting the teeth forward,
the reciprocal forces were against the anterior incisors
and stoppers were placed mesial to bilateral molars area.
The maximum anchorage could be long Class Il
intermaxillary elastics to reinforce the anchorage

(Figure 19).

Discussion (1) Anterior anchorage
preparation during molar mesial drive

L3 B

Our mechanism for anchorage preparation
Maximu

® Reverse curve of Spee ® Reverse curve of Spee + | ® Reverse cu
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Figure 19: Discussion (1) Anterior anchorage

preparation during molar mesial drive.

This case is three incisor finish due to lower lateral
incisor congenital missing. Incisor congenital missing
can be associated with clinical factors such as trauma,
[10].
Indications for three incisor finish were due to poor

radiation, infection, metabolic  disorders
Bolton’s ratio and skeletal Class III case due to upper
and lower arch discrepancy. The ideal Bolton’s ratio is
77.2% [11, 12]. Width of #73 and #83 are 5.4 mm and
5.2 mm respectively. If primary canines retained for
restoration, we should create 4.5 mm for better Bolton’s
ratio. If using 1% premolar for canine substitution, the

Bolton’s ratio in this case is 76.8%. Based on the

DOI: 10.26502/droh.0012
calculation, we decided to do three incisor finish for this
patient (Figure 20).

Discussion (2): Three incisor finish

This case is three incisor finish due to lower lateral incisor congenital
missing

Three incisors can be associated with clinical factors such as trauma,
radiation, infection, metabolic disorders.

@ Indications for three incisor finish were:

1. Poor Bolton's ratio: 77.2+1.65 (Mean)
& 2. Skeletal Class il case (lower)

[ ]33 |12 [11 |21 [22 [22 [Toual [Bolton |
1
[ 176 (63 |78 |78 |60 |72 |a27

[Tooth T2 |42 |a1 32 |34

[ [74 ]2 Is.s //']s.n 7.5 (328

Based on the calculation, we decided to do three incisor finish for this patient

Figure 20: Discussion (2): Three incisor finish.

This is an atypical finish case with extraction of
bilateral deciduous canines replaced by 1% premolars.
There are some issues we should notice when
encountering such kinds of situations: The difference of
1%t premolar substitution for canine [13] are (1)
Premolar morphology is bicuspid and is different from
canine single cusp. Fortunately, functional cusp of
lower premolar is buccal cusp and lingual cusp is non-
functional, besides lingual cusp tip is lower than the
buccal cusp. So the occlusal interference won’t be a
serious problem; (2) Compared with bilateral lower
primary retained canines, premolar substitution had an
widths for canine Class |

Bracket

adequate mesiodistal

relationship  achievement; (3) position:

inclination, torque and angulation... We used canine
brackets to replace premolar brackets with a view to
achieving a better torque control (premolar torque: 17°
replace with canine torque: 11° and reduce canine
overjet; (4) Mandibular 1%premolar root usually has one
root which resembles as canine root with oval shape.
The prominence around alveolar bone area was similar.
(5) Harmony: detection of anterior smile arc and gingiva

line (Figure 21).
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Discussion (3): Atypical finish

M i tip and ridge.

Occlusion: Canine relationship and occlusal adjustment

Bracket position: inclination, torque and angulation. We used canine brackets to
replace premolar brackets with a view to achieving a better torque control

Prominence around alveolar bone area due to cupid root existence.

Harmony: anterior smile arc and gingiva line.

- B

Post-orthodontic treatment: the gingiva line
became more symmetrical.

Figure 21: Discussion (3): Atypical finish.

After the final stage of detailing, this patient was
ordered to an international expatriate job by her
company, so we consider the timing and necessity for
aligner intervention. There are some good advantages of
aligner, for example brushing and flossing is easier,
removable, invisible, and the most important factors
which we decided to use in our treatment is to reduce
orthodontic emergency in other countries. Traditional
orthodontic emergency including ligature wire coming
off, loose brackets or bends, protruding wire and so on.
We summarized three timings to use aligners: (1)
relapsed case; (2) early debonding cases; and (3) minor
crowding. Aligner are effective and with good efficacy

for such cases [14] (Figure 22).

Discussion (4) Tlmmg for allgner

Clear aligner biomechanic: sh” on teeth by plastic materials around the
targeted teeth. There are some good timings when aligners were introduced
during or at the final stage of orthodontic treatment:

1. Relapse case

2. Early debonding case

3. Minor crowding

For our case, we used aligner for a better finishing and detailing as a new attempt
offering more precise 3D control of final tooth positions and facilitating rapid space
closure. To sum up, wire orthodontics(WO)and aligner orthodontics(AQ) = WAIO

Figure 22: Discussion (4): Timing for aligner.

DOI: 10.26502/droh.0012
5. Conclusions

In this case, we used aligners for a better finishing and
detailing as a new attempt offering more precise 3D
control of final tooth positions and facilitating rapid
space closure. ISW and aligner can provide a multi-
directional control for this kind of malocclusion and
patient’s conditions. After the treatment, a desirable
outcome was achieved and the patient was pleased with
the treatment result. To sum up, wire orthodontics(WO)
and aligner orthodontics(AO) will be a flexible and

humanity treatment strategy for patient in the future.
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