
Three case reports demonstrating treatment
of relatively complex orthodontic cases using

a completely customised lingual appliance

Item Type Article

Authors Buckley, John

Publisher Irish Dental Assocation (IDA)

Journal Irish Dental Assocation (IDA)

Download date 26/05/2023 17:46:47

Link to Item http://hdl.handle.net/10147/620782

Find this and similar works at - http://www.lenus.ie/hse

http://hdl.handle.net/10147/620782


Introduction

Research conducted by Perry in 2014 in the Republic of Ireland revealed that

51% of general dental practitioners believe that only “simple cases” can be

treated with lingual appliances, whereas 49% believe that all types of

malocclusions – “crooked teeth” – can be treated (Figure 1).1 This deficit in

knowledge of some practitioners may result in inappropriate advice being given

to patients.

Research has shown that a significant number of adult patients find “commonly

used” labial appliances to be unattractive and unacceptable,2 and that between

33% and 62% of adults would reject treatment with a visible appliance.3,4 It also

reveals that adults are prepared to pay more money for appliances that they

deem to be more aesthetic.6 If practitioners are not aware of the scope of lingual

orthodontic treatment, this may result in some patients being incorrectly advised

that lingual orthodontic treatment is not possible in their case. Of the patients

described here, patients one and two were simply not prepared to wear labial

orthodontic appliances. They might have remained untreated if they had

received inappropriate advice from their general dental practitioner.

The objective of this article is to demonstrate the use of contemporary,

completely customised lingual orthodontic appliances to treat a diverse range
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Abstract

It is a commonly held misconception among Irish dentists that only minor malocclusions can

be treated with lingual appliances. This article demonstrates the use of contemporary

completely customised lingual orthodontic appliances to treat a diverse range of

malocclusions, to a satisfactory level, and thereby may disabuse clinicians of the belief that

only minor malocclusions can be treated with lingual appliances.
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FIGURE 1: Replies to the question “Do you think that all types of
malocclusions –”crooked teeth” – can be treated successfully with lingual
orthodontic therapy? (Figure courtesy Dr R. Perry).1

FIGURE 2: Completely customised lingual appliance (CCLA).

49%
Yes, all types of malocclusions

51%
No, only simple cases



of malocclusions, to a satisfactory level, and to thereby hopefully disabuse

clinicians of the belief that only minor malocclusions can be treated with lingual

appliances. Points of interest specific to lingual appliances, which arose in the

management of these patients, will be referred to where appropriate.

The design and fabrication of one type of completely customised lingual

appliance (CCLA) – IncognitoTM (TOP service 3m Unitek, Bad Essen, Germany;

Figure 2) – has been described previously in this journal and elsewhere.6,7

The increase in the number of adults seeking orthodontic treatment can at least

partly be explained both by the advent of more aesthetic orthodontic

appliances, and by the intensive marketing campaigns, which the

manufacturers of various removable clear aligner systems have run.

However, clear aligner systems, because of their inherent biomechanical

limitations, can only accomplish certain types of tooth movement. The available

research would suggest that the mean accuracy of tooth movement with

InvisalignTM (San Jose, CA, USA) is only 41%.8 However, it is possible that, as

some aligners are now used in combination with bonded composite

attachments on the labial surface of the teeth, and also because of possible

improvements in the aligner material itself, certain types of tooth movement

maybe be achieved more effectively.9 Despite these possible improvements,

their role remains limited to the correction of specific malocclusions. By

contrast, research would suggest that the CCLA is an effective appliance, which

can achieve the objectives of the orthodontic treatment plan when used by an

experienced orthodontist.10,11,12 The current design and correct clinical

management of the CCLA will minimise the difficulties that patients experience

in adapting to the appliance.13

Orthodontics continues to evolve towards an evidence-based specialty. It is

well recognised that there is a hierarchy of evidence. Case reports are low down

in the hierarchy of evidence, and have significant limitations. They only

demonstrate the results achieved by a given clinician under a certain set of

circumstances. Case reports do not tell the clinician what to expect for any

given patient, they rather tell the clinician what is possible under some partially

known set of conditions. Case reports should not be permitted to govern

treatment for ostensibly similar clinical situations.14 However, given these

important limitations, case reports are frequently used in peer-reviewed

journals as a very valuable means of introducing and illustrating the possibilities

and limitations of a new treatment methodology.9,15-20

The following three non-consecutive cases were chosen to illustrate some of

the diversity of malocclusions that it is possible to treat with the CCLA.

CASE 1
Case 1 is that of a 30-year-old male with a class I type malocclusion with severe

mal-alignment of the upper and lower arches. The upper first premolars were

extracted when he was a child. Treatment involved the extraction of both lower

first premolars, and he was treated with upper and lower CCLA incognito

appliances (Figures 3-8). Retention consisted of upper and lower bonded

retainers, and removable EssixTM-type retainers (Dentsply, Raintree Essix,

Sarasosta Fl, USA), which are worn at night. Treatment time was 25 months.

Points of clinical interest – case 1

(a) When setting up the case, a Bolton discrepancy21 was noted by the

technician and it was necessary for minor interproximal reduction to be

carried out to achieve an optimal occlusion. This information was

communicated to the clinician by the laboratory (Figure 9) and was

subsequently performed on the patient.

(b) Due to the lingual inclination of the lower right second premolar (5/), it was

necessary to section the lower indirect bonding tray in the lower right first

premolar (4/) region. The two sections of the lower tray were then bonded

separately. This was to avoid the conflicting paths of insertion, which would

arise if one attempted to bond the lower arch with an un-sectioned tray.

(c) It was not possible to bond the lower right central incisor (1/) from the

beginning as there was insufficient space available on its lingual surface.
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FIGURE 3: Case 1 – pre-treatment facial views.

FIGURE 4: Case 1, pre treatment.

FIGURE 5: Case 1 in treatment with upper and lower CCLA in situ.



This tooth was attached to the arch wire using elastomeric power chain as a lasso, which was

placed at the initial bond up (Figures 10 and 11). A small composite build-up was placed on

the labial surface to prevent the elastic chain slipping off the tooth. As the other bonded

teeth in the lower labial segment aligned, this provided sufficient space on the lingual

surface of the lower right central incisor (1/) for the bracket to be bonded directly (Figures

12 and 13).

(d) At the completion of space closure, it was felt that the lower right canine and the lower left

central and lateral incisors and canine (3/123) all exhibited excessive distal crown tip (Figure

14) when compared to the target set-up (3/123) (Figure 8).

An additional finishing TMA wire was ordered, with 15º of mesial tip in the canines, and 12º

of mesial tip in the left central and lateral incisors, with the bends inserted by the “wire

bending robot” (Figures 15 and 16). This improved the tip of 3/123 (Figure 7).

(e) To correct the lateral open bites, the patient was asked to wear “inverted V” elastics 3½oz

by 1/8” attached to buccal composite buttons at night for three months (Figure 17).
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FIGURE 6: Case 1 – facial views post treatment.

FIGURE 7: Case 1 post treatment.

FIGURE 8: Case 1 – target set-up.

FIGURE 9: Details of interproximal reduction as performed 
by the laboratory.

FIGURES 10 and 11:
Composite button and power
chain lasso to align the lower
right central incisor (1/).

FIGURES 12 and 13: As the
elastomeric aligned the lower
right central incisor (1/), it
created sufficient space to
bond the lingual bracket.

TABLE 1: Summary of cephalometric changes in Case 1

Measurement      Normal             Pre-                  Post-
                              (SD)            treatment          treatment
SNA                     81 ±  3˚               75˚                     75˚

SNB                      78 ±  3˚               74˚                     74˚

ANB                       3 ±  2˚                1˚                       1˚

SN/Mx PA             8 ±  3˚                9˚                       9˚

M.M. PA              27 ±  3˚               27˚                    27°

LFH %                  55 ±  2%            57%                    56˚

1/-Max P           108 ±  6˚              110˚                   111˚

1/-Mdb P            93 ±  6˚               86˚                     85˚

1/A Pog       0-2mm ±  2mm        +1mm                 0mm

1/1                   133˚ ±  10˚            153˚                   142˚



CASE 2

Case 2 is that of a 28-year-old male with a class III type malocclusion on a

skeletal III base relationship with maxillary retrusion (Figures 18 and 19). He

was treated with a combination of orthodontics and orthognathic surgery. The

orthodontic treatment was accomplished with upper and lower CCLA WinTM

appliances (DW lingual systems, Bad Essen, Germany). The surgery involved a

Le Fort 1 maxillary advancement. Retention consisted of upper and lower

bonded retainers, and removable Essix-type retainers, which are worn at night.

Treatment time was 26 months.

As part of the initial informed consent process for patients who are to have

orthognathic surgery with lingual orthodontic appliances, it is important that

they are informed from the outset that they will have to wear labial composite

buttons in the labial segments and buccal stainless steel buttons in the buccal

segments immediately before surgery and possibly for a week or more after

surgery until it is possible for the attachments to be removed. This is necessary

to facilitate intra-operative inter-maxillary fixation. It is important that the

attachments are secure and tied together, as they can become loose during

surgery.
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FIGURE 16: Finishing arch wire with second order bends highlighted.

FIGURE 15: Finishing
arch wire on template.

FIGURE 14: The lower right canine and the lower left central and lateral incisors and canine
exhibit excessive distal crown tip at the completion of space closure.

FIGURE 18: Case 2 – pre-treatment facial views.

FIGURE 19: Case 2 pre treatment.

FIGURE 20: Case 2 in treatment with upper and lower CCLA before surgery.

TABLE 2: Summary of cephalometric changes

Measurement      Normal             Pre-                  Post-
                              (SD)            treatment          treatment

SNA                     81 ±  3˚               74˚                     80˚

SNB                     78 ±  3˚               77˚                     75˚

ANB                       3 ±  2˚               -3˚                      5˚

SN/Mx PA             8 ±  3˚                5˚                       5˚

MM PA                27 ±  3˚               36˚                     36˚

LFH %                 55 ±  2%            58%                   59%

1/-Max P           108 ±  6˚              110˚                   109˚

1/-Mdb P            93 ±  6˚               83˚                     91˚

1/A Pog       0-2mm ±  2mm        +2mm                 0mm

1/1                   133˚ ±  10˚            144˚                   136˚

FIGURE 17: Inverted V elastics.



Points of clinical interest – case 2

(a) The laboratory was asked to remove 0.25mm from the interproximal

surfaces of the teeth in both arches from the mesial interproximal surface

of the first permanent molar around to the mesial interproximal surface of

the other first permanent molar, i.e., 5.5mm per arch. This was to avoid

excessive proclination and expansion of the lower arch. This interproximal

reduction was subsequently performed on the patient.

(b) The technician was asked to respect the buccal limits of the maxillary bone

when setting up the upper arch. If it had not proved possible to achieve a
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Table 3: Pre-treatment cephalometric analysis 
(post-treatment cephalometric analysis is not available as 

patient did not wish to have further radiographs).

Measurement                        Normal (SD)            Pre-treatment

SNA                                          81  ±  3˚                        85˚

SNB                                          78  ±  3˚                        78˚

ANB                                            3  ±  2˚                         7˚

SN/Mx PA                                  8  ±  3˚                         5˚

MM PA                                     27  ±  3˚                        25˚

LFH %                                      55  ±  2%                     56%

1/-Max P                                108  ±  6˚                        94˚

1/-Mdb P                                 93  ±  6˚                        90˚

1/A Pog                            0-2mm  ±  2mm                  -5mm

1/1                                        133˚  ±  10˚                     155˚

FIGURE 21: Case 2 – post-treatment facial views.

FIGURE 22: Case 2 post treatment.

FIGURE 23: Case 2 target set-up.

FIGURES 24 and 25: Expanded arch wire on template 
and set up model.

FIGURES 29 and 30: Blue arrows denote direction of de-rotation. Red arrows
denote where elastomeric is looped around arch wire.

FIGURE 26: Red arrows
indicate stops placed on the
arch wire in the lower first
premolar bracket positions
as denoted on the wire
template.

FIGURE 27: Compressed
lower arch wire in place. Red
arrows indicate stops on
wire. Blue arrows indicate
compressed wire loops.

FIGURE 28: Lower arch wire
has provided sufficient space
to align both lower canines.



satisfactory transverse buccal occlusion, then surgical transverse expansion

of the maxilla may have been required.

(c) A .018” *.025” stainless steel arch wire (the largest dimension stainless

steel arch wire available with the CCLA appliance) with added expansion

was used to achieve the desired upper arch expansion expeditiously

(Figures 24 and 25).

(d) To create space in the lower arch, stops were placed on the arch wire in the

lower first premolar positions as indicated on the template (Figures 26, 27

and 28). It was not possible to bond the lower left canine from the start as

its lingual surface was not accessible. To facilitate its de-rotation, a

composite button was bonded on the labial surface of the tooth; an

elastomeric chain was then extended from the composite button to the arch

wire on the distal aspect of the tooth (Figures 29 and 30). Once the tooth

had de-rotated sufficiently, the lingual bracket was bonded (Figures 31

and 32).

(e) Due to the reduced inter-bracket distance in lingual orthodontics, in the

labial segments it is necessary to use brackets with a narrow width to

maintain a sufficient inter-bracket span so that the arch wire has sufficient

springiness and range of action. However, narrow brackets generate a lower

de-rotating moment. Rotated canines in particular, because of their large

root surface area, benefit from the use of elastomeric lassos to facilitate

their de-rotation (Figures 31 and 32). The elastomeric chain is attached to

the arch wire on the side of the tooth to which you wish the labial surface

of the tooth to move. The power chain is stretched tightly around the labial

surface of the tooth from the arch wire to the lingual bracket on the same

tooth. A composite ledge is placed on the labial surface of the tooth to

prevent the power chain from slipping up incisally. The elastomeric lassos

achieved satisfactory de-rotation of the mandibular canines in this case.

(f) Areas of labial gingival recession were noted in the lower arch at the

completion of treatment. The patient was encouraged to adopt meticulous

oral hygiene procedures with an atraumatic brushing technique. These

lesions will be monitored and should further recession arise the patient will

be referred to a periodontist.

Increasing the scope of the CCLA

It is obvious that the most that any fixed appliance (labial or lingual) in a single

arch can achieve is to align and level the arch, close any spacing present, and

adjust the arch form. Similarly, upper and lower fixed appliances can merely do

this in both arches. However, to achieve a satisfactory occlusion it is commonly

necessary to adjust the position of the arches relative to each other, in the

antero-posterior, vertical or transverse planes of space. There are numerous

ways to do this, including intermaxillary elastics, flexible bite jumpers, the Herbst

appliance, and orthognathic surgery as described above, or to use a removable

type of functional appliance like a twin block prior to fitting fixed appliances

when the patient’s age allows. Essentially, all of these techniques can be

employed with lingual appliances as readily as they can with labial appliances to

establish an occlusion. Employing these techniques expands the role of lingual

appliances to that of potentially treating every malocclusion that can be treated

with a labial appliance. It is obviously important that the visual impact of these

accessories and appliances is discussed with the patient as part of the informed

consent process, and that they are shown photographs of them before

treatment commences.

One means of adjusting the antero-posterior relationship of the arches is to

employ intermaxillary elastics. The use of class II elastics in combination with a

lingual appliance to correct a mild antero-posterior discrepancy has been

described and illustrated previously in this journal.6

However, when the antero-posterior discrepancy is more severe (generally

greater than a half unit II of postnormality), either a fixed flexible bite jumper22

or the rigid type Herbst23 appliance can be used. The use of the Herbst appliance

in combination with the CCLA for treating class II malocclusions has been

described elsewhere,24,25 including its use specifically for class II division 2 type

malocclusions.26 The Herbst appliance consists of a bilateral telescopic

mechanism connecting the maxillary and mandibular dental arches so as to

maintain the mandible in a continuous protruded position. Each telescope

consists of a tube, a plunger, two pivots and two screws. With the pivots, the

tube is attached to the maxillary first molar and the plunger to the mandibular

canines. The screws prevent the tube and the plunger from slipping off the

pivots. The length of the tube determines the amount of anterior positioning of

the mandible, whereas the length of the plunger ensures the connection to the

tube during mouth opening.24 The author confines its use to patients who are

considered to be too old for removable functional appliances. The predominant

effect of the Herbst appliance, when used at this stage, is that of dento-alveolar

camouflage. When the Herbst appliance is used with labial orthodontic

appliances, it is not always possible to wear both appliances simultaneously,

whereas its simultaneous use with the CCLA confers an advantage for a

treatment plan that can often be prolonged.
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FIGURES 31 and 32: Blue arrows denote direction of de-rotation. Red arrows denote where elastomeric is looped around arch wire. Green arrows denote
composite ledge. Yellow arrows denote elastomeric chain.



CASE 3
Case 3 describes the use of the Herbst appliance in combination with the CCLA

appliance to correct a class II division 2 type malocclusion (Figures 33-43). The

patient was a 16-year-old male with a skeletal II base relationship with

mandibular retrusion. The patient was felt to be too old for treatment with a

removable type of functional appliance. As part of the pre-treatment consent

process, the appearance of the Herbst appliance was shown to the patient, and

its use to posture the mandible forward was described and illustrated, as in

Figures 36-39. It is important that it is appreciated, as illustrated in Figure 40

(of a different patient wearing a Herbst appliance in combination with a CCLA),

the extent to which the Herbst appliance is visible in normal expression when

the lips and cheeks are not retracted. The Herbst appliance is normally fitted

four to six months after the CCLA. In this case the Herbst appliance was worn

for nearly 14 months. The treatment duration was 24 months. Retention

consisted of upper and lower bonded retainers and an upper Essix-type

retainer.

Points of clinical interest – Case 3

The bracket on the upper left central incisor /1 was constructed as an off-

centre bracket, as the distal surface of this tooth was not accessible from the

start (Figures 34 and 35). This meant that this tooth could be bonded as part

of the initial bond up, and consequently saved clinical time. The off-centre

bracket is designed to be passive on the finished arch wire when the tooth is

aligned. Despite this, the off-centre bracket (because it is off centre) is still at

a biomechanical disadvantage when it comes to developing a sufficient de-

rotating moment. Elastomeric de-rotating lassos, as described in Case 2

(Figures 31 and 32), can be used with off-centre brackets to achieve sufficient

de-rotation more expeditiously.

Conclusion

It is a commonly held misconception1 that lingual orthodontics is only capable

of treating “simple malocclusions”; it can, however, achieve a high standard of

orthodontic result comparable to labial orthodontics when treating more

complex malocclusions, when properly applied.10,11,12 By combining the CCLA

with other treatment modalities, its scope is greatly increased.

The author has no financial interest in the appliances described.

The author wishes to thank Dr Larry Levens, St Louis, Missouri, USA, Dr Gema

Olmos, Murcia, Spain, and Drs Miriam and Niall McCarthy, Ennis, Co. Clare, for

reviewing this article prior to its resubmission.
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FIGURE 34: Case 3 pre treatment.

FIGURE 35: Case 3 in treatment.

FIGURES 36 and 37: Case 3 (right buccal view) prior to and
with Herbst advancement.

FIGURES 38 and 39: Case 3 (left buccal view) prior to and
with Herbst advancement.

FIGURE 40: View of Herbst
appliance in normal
expression (in a different
patient).

FIGURE 33: Case 3 – pre-treatment facial views.
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FIGURE 42: Case 3 post treatment.

FIGURE 43: Case 3 target set-up.

FIGURE 41: Case 3 – post-treatment facial views.


