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EDITORIAL

Even in aligner orthodontics,  
the only constant in life is change

Sachin Chhatwani

To quote Heraclitus, “the only constant in life is change”. 
There have been huge changes in society, from those of the 
industrial era to the digital revolution in a now globalized 
world. Above all, change in industrial society is always 
marked by innovation, such as the development of the 
steam engine and the invention of the computer. This is 
followed by further innovations and continuous further de-
velopment. It is not only the industrialized world that con-
tinues to evolve, but every aspect of human life.

Currently, orthodontics is experiencing its digital revolu-
tion, even though digital setups are nothing new in aligner 
therapy. Impressions were already digitized towards the 
end of the 1990s, when the simulated result was presented 
to the patient.

For a long time, there were few players on the world 
market in aligner therapy. But here, too, a change is taking 
place. Well-known companies that were not previously ac-

to this treatment method. Some of them see no future at all 
-
-

apies online, in their own stores or with selected dental 

practitioners. An orthodontist may no longer even be 
needed.

-

price structures. In addition, appointment intervals can be 
shortened by using state-of-the-art telemonitoring technol-
ogies. Still, these are all areas where a disruptive start-up 

-

There is a progressive change in our profession and 
concerns amongst orthodontists are on the rise. But how is 
this development possible at all?

We orthodontists have laid the foundation ourselves, 
with dental clinics that advertise pure non-extraction ther-
apies, and research showing that the temporomandibular 

so? Is it even anatomically possible, that there is no connec-

on other structures? Is it simply enough to expand any 
crowding and simply to procline teeth as much as needed? 
Are there no recessions or long-term consequences? In or-

an apical migration of the gingival zenith of mandibular in-
cisors when teeth were proclined to a certain degree, 

-
tween gingival recessions and mandibular incisor proclina-

Chhatwani  
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tion.1,2 We have tools to assess the quality of studies and to 

the gingival biotype. 
3 showed that in most lon-

gitudinal orthodontic trials optimal statistical analyses were 
not utilized and that the interpretation of the results might 

-
selves the right research questions and to see if they were 
answered with correctly performed studies.

Orthodontics is not just about straightening teeth and 
-

tal practitioner or a disruptive start-up company. It is about 
respecting the biological limits and not disregarding the 

on surrounding structures and vice versa should be the 

focus not only of research but also in the clinical setting. To 
ignore these factors takes away the complexity of our pro-
fession.

lower incisors and gingival recession: a retrospective study. J Clin Exp 

incisors in children and adolescents cause gingival recession? Am J 

orthodontic trials use appropriate statistical analyses? A meta-epide-
miological study (Epub ahead of print, 25 Sep 2021). Eur J Orthod doi: 
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ORIGINAL SCIENTIFIC ARTICLE

Hybrid mechanics for early interceptive 
treatment of anterior crossbite  

Gabriel Schmidt Dolci
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Early interception of anterior crossbite has functional, struc-
-

ed in the literature. The goal of early interception usually in-

mandibular anterior shift; maxillary disjunction and protrac-
-
-

possible. The present study illustrates a case treated for 

and protraction of the maxillary dentition. The 5-year fol-

Introduction

Skeletal Class III malocclusion represents a major clinical 
concern even among experienced orthodontists, and the 

1-5. 
The literature indicates that cases of anterior crossbite 
(ACB) associated with true or pseudo-Class III malocclusion 
should be treated as soon as the malocclusion is diag-
nosed . 

-
plex skeletal Class III malocclusion, or can simply be associ-
ated with forward mandibular displacement to achieve 
maximum intercuspation, known as functional ACB or 

and pseudo-Class III is crucial and can be established fol-
lowing a detailed anamnesis and clinical and cephalometric 
examination7

can indicate the prognosis for the correction of ACB through 
nonsurgical treatment .

The present case report illustrates a peculiar clinical 
condition in which a functional forward mandibular shift 
occurred in association with a Class III pattern, leading to 
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appliances were devised to intercept the malocclusion at an 
early stage, thus re-establishing the normal development of 
the dentition.

Case presentation

Diagnosis and treatment plan

a private practice (SC) with the chief complaint of ACB asso-
ciated with functional issues during mastication. She was in 

-
cated a family history of skeletal Class III malocclusion, noc-
turnal snoring and predominant mouth breathing.

The clinical examination revealed a long lower facial 

nasolabial angle, retrusive upper lip and large buccal corri-
dor (Fig 1). In maximum intercuspation, the patient pre-
sented with the distal surfaces of the second molars in a 

mesial step, ACB with a negative horizontal overlap of 

midlines coinciding with the facial midline; however, when 
the mandible was guided into centric relation, a premature 
occlusal contact was observed between the maxillary and 
mandibular central incisors (Fig 2). Consequently, it was 
supposed that ACB was mainly related to forward mandib-
ular displacement during closure to maximum intercuspa-
tion. As such, further radiographic examinations were per-

and pseudo-Class III. Oral hygiene and periodontal status 

the patient exhibited mixed breathing, and an otolaryngol-
ogist had already been consulted.

A panoramic radiograph showed the presence of all the 
permanent teeth except the third molars. The eruption se-
quence also appeared to be adequate (Fig 3). Cephalomet-
ric analysis9,10 revealed a Class III skeletal pattern with a 

Pretreatment facial and intraoral photographs taken with the mandible in maximal intercuspation.

d e f

a b c
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mandible, determining a slight vertical growth pattern. The 
maxillary and mandibular incisors were retroclined, and 

and Table 1).
The treatment objectives were as follows: 

 • to procline the maxillary incisors, thus eliminating man-
dibular anterior shift; 

 • to perform maxillary disjunction and protraction with 
-

ciencies, respectively; 
 • to maintain or even improve mandibular compensation, 

thus creating as much horizontal overlap as possible; 
 • to improve the nasal airway capacity; 
 • to allow normal development of the dentition.

Treatment progress
-

alan appliance) was used to promote premature contact in 
the palatally displaced maxillary incisors11,12, thus moving 

The mandible was manipulated into centric relation; note the premature contact between the maxillary and mandibular 
central incisors. 

Pretreatment 
panoramic and lateral 
cephalometric radiographs 
taken with the mandible in 
edge-to-edge relation and 
maximal intercuspation, 
respectively, suggesting 
normal development of the 
dentition and retroclination 
of the maxillary and 
mandibular incisors.

a

a

b c

b

Cephalometric analysis. Initial data indicated a discrep-
ancy between maxillary and mandibular lengths (Co-A and 
Co-Gn)

Variable Ideal Pre-
treatment

Post-
treatment

77.3 77.0

2 1.0 3.0

32 39.5

Y-axis, degrees 59

0 5.2

5 3.0

22 13.7

5 2.1 3.0

25 19.3

0–1 1.0 2.9

2.3

Co-A, mm 75 75.2

Co-Gn, mm 92 101.1

53.5

3.3

10–12 11.5 12.3

25 

90 
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these teeth buccally and correcting the functional ACB 

hygiene procedures. After 1 month, the ACB was correct - 
ed (Fig 5), then the second phase of interceptive treat - 
ment began.

Aiming to increase the maxillary dimensions (transverse 
13 

activated twice a day, with one quarter turn made every 
-

15. 
The patient was instructed to wear the appliance for 

after 1 month of appliance wear. 

To improve the horizontal overlap, mass retraction of 
the mandible was planned concomitant to maxillary pro-
traction. A removable aesthetic appliance with ceramic but-
tons bonded in the canine region was devised to support 
the mechanics of Class III elastics. To avoid appliance insta-
bility when the patient was wearing elastics, physical reten-
tions were made from composite resin and placed in the 

aesthetic aligner in the mandible had a positive impact on 
patient compliance, because such appliances have better 

braces . The patient was instructed to wear the appliance 

during this phase, which lasted 13 months and resulted in 

a b c

 A polyethylene terephthalate glycol (PET-G) foil (1 mm) was thermoformed to construct an aesthetic removable bite 
plane.  Intraoral aspects at placement of the appliance.

Facial and intraoral photographs taken with the mandible in centric occlusion 1 month after placement of the aesthetic 
removable bite plane.

d

a

e

b

f

c
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retainers were used in the maxilla or mandible (Figs 7 
periodically, twice a year, until the establishment of the 
permanent dentition, which occurred when the patient was 
13 years old (Fig 9).

 Facial and intraoral aspects upon delivery of the face mask.  
After 3 weeks, a removable lower splint was devised (PET-G foil, 1 mm) to support 

 After 13 months, overcorrection of the molar relationship was 
observed, thus achieving an Angle Class II relationship.  The red arrows indicate 
composite resin retentions made in the cervical region of the posterior teeth.

c

f

d

g

e

h

i

a b
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Posttreatment panoramic and lateral cephalometric radiographs.

a b

Posttreatment facial and intraoral photographs.

d e f

a b c
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Treatment results and follow-up
All the treatment goals were achieved during this early or-

the maxillary bone was widened and anteriorly displaced 
and the mandibular incisors were maintained retroclined. 

-
ular rotation also occurred, and the latter had direct reper-
cussions on the lower facial height (Table 1 and Fig 7).

After treatment, a facial clinical examination demon-
strated improved smile aesthetics. The buccal corridor and 

maxillary expansion and protraction. The interarch rela-
tionship improved considerably, as shown by the bilateral 

After 5 years of follow-up, all these outcomes appeared 
to be stable. Although the treatment presented some den-
tal limitations (crowding, aligning and levelling, rotations, 
angulations and inclinations), as shown in Fig 9, the patient 
was pleased with the outcome and did not wish to undergo 
further corrective orthodontic treatment.

Postretention facial and 
intraoral photographs taken at the 5-year 
follow-up.

d e

g

f

h

a b c
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One of the main steps in early Class III treatment is a precise 
-

occlusion. After clinical examination and cephalometric 
analysis, two diagnostic points were fundamental to devis-
ing the treatment plan for the patient: there was a func-
tional ACB in association with retroclined maxillary incisors 
and the patient presented with a skeletal Class III tendency 

the literature has reported mandibular shift as a clinical 
characteristic of pseudo-Class III17, it should be underlined 
that even skeletal Class III can present this condition, espe-
cially if the maxillary incisors are retroclined, thus causing a 
premature contact during mandibular closure. For instance, 
even considering the skeletal Class III aetiology, an excellent 
prognosis for ACB was recognised when the patient pre-

the canines and molars were in or near a Class I relation-
ship, and when the mandibular functional shift had been 
corrected7.

correction of functional crossbite. According to Bock et al , 
50% of functional crossbite treatments that started in the 
late mixed dentition failed, compared to 15% in treatments 

-
dontic strategy employed by the present authors was to use 
an aesthetic removable bite plane11 -
tial anchorage, promoting maxillary incisor proclination 
and distributing the reaction forces through the entire 

premature contact in the incisor region, thus opening the 
bite and consequently facilitating ACB correction. As shown 
in Fig 5, the crossbite was corrected rapidly (1 month); how-
ever, the removable bite plane failed to establish an ade-
quate horizontal and vertical overlap.

-
9 and a facial clinical 

9

the mean midfacial (Co-A) and mandibular lengths (Co-Gn) 

Table 1, the patient seemed to present a real maxillary de-
-

tion of intercepting skeletal Class III malocclusion, maxillary 
disjunction and protraction were planned. Studies have 

suggested that early intervention for skeletal Class III is re-

of dental compensation1-3  
-
-

ing that two-thirds of patients submitted to this treatment 

horizontal overlap at 15 years of age. On the other hand, 
just one-third of control group patients (no treatment) did 
not need surgery . 

removal, the patient presented a major midfacial improve-
ment, 

-

seems to contribute towards long-term stability. Even after 
5 years of follow-up, clinical examination noted the mainte-
nance of a sagittal and transverse balance between the 
maxilla and mandible (Fig 9). Thus, the clinical and cephalo-
metric observations described in Table 1 agree that Class III 
intervention in the early mixed dentition is apparently able 
to increase sagittal growth of the maxilla and therefore in-
duce major favourable craniofacial changes, as previously 
described in the literature19. 

Another interesting strategy used in the treatment of 
this patient was the employment of a removable mandibu-
lar splint with bonded buttons in the canine regions, de-
vised to support Class III elastics. This device acted as an 
adjuvant to face mask use, encouraging excellent patient 
acceptance and compliance. In other words, a protocol in-
volving concomitant use of a face mask and Class III elastics 
(daily and nightly) was established. The goals of these me-
chanics were to achieve overall mandibular retraction and 

-
dibular splints with Class III elastics has already been re-

a normal or low-angle vertical relationship20. The primary 
drawback of these mechanics was arguably the instability 
of the splint when using elastics. To overcome this issue, 
composite resin retentions were made in the cervical re-
gion of the posterior teeth to avoid displacement of the 
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Conclusions

The present study describes the early treatment of a func-
tional ACB associated with skeletal Class III. The chosen 
clinical strategy involved use of an orthopaedic device asso-

to compensate the mandible and protract the maxilla, and 
the 5-year follow-up seemed to demonstrate relative stabil-

-
ing to this study.

mandibular morphological changes induced by early class III treat-

-
ric variables used to predict the success of interceptive treatment with 

-
low-up of treatment outcomes in angle Class III patients: Early versus 

-
mask treatment reduces the need for orthognathic surgery:  
A multi-centre, two-arm parallel randomized, controlled trial. J Orthod 

5. Baccetti T, Tollaro I. A retrospective comparison of functional appli-
ance treatment of Class III malocclusions in the deciduous and mixed 

 

-

-

-
mary and mixed dentition with removable inclined plane (Bruckl appli-

 

-

15. Petit HP. The prognathic syndrome: A complete treatment plan 

vestibular, lingual, and aligner appliances on the quality of life of adult 
patients during the initial stages of orthodontic treatment. Prog 
 Orthod 2021;22:3.

-

-
-

craniofacial changes after rapid maxillary expansion and facemask 
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Objective: -

sible dimensional changes. 
Materials and methods:
aligners were tested. Ten pairs had inserts for maxillomandibu-

had cutouts. Epoxy resin casts were created for aligners, and 
were later mounted on articulators. Class II maxillomandibu-

-
imately 130 gf. The width and anteroposterior distance were 
measured at predetermined points prior to the use of elastics 
and 24 hours, 7 days and 14 days after force application be-
gan. Ten sets of models, each with a pair of aligners, were 

Results: -

ations. Dimensional changes increased in both groups when 

Conclusion: Class II maxillomandibular elastics cause dimen-
-

corded in maxillary intercanine distance and the distance be-

Introduction

1 introduced 
the tooth positioner as a method of reducing the spaces left 
after removal of the orthodontic appliance. He realised that 
several minor tooth movements could be incorporated into 
the positioner, and that important tooth movements could 
be performed using a series of positioners manufactured 
from sequential setups as treatment progressed1,2; how-

manually dividing a larger general tooth movement into 
small, precise stages3.
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ogy have facilitated the manufacture of aesthetic position-
ers for orthodontic treatment. The use of these positioners 
in orthodontics, later called aligners, has spread rapidly, 
with an increasing number of patients seeking an aesthetic 

.
The Invisalign system (Align Technology, San Jose, CA, 

3. 

-

aligners that are capable of moving the teeth according to 
the treatment plan5. The system generally requires patients 
to wear their aligners for a minimum of 20 hours a day and 
to remove them only when eating, drinking, brushing their 

3.
Prior to September 2001, Invisalign aligners were made 

from a material called Proceed30 (PC30), a mixture of poly-
mers that did not meet all physicochemical and clinical re-
quirements for orthodontic movement5 -
tages were reported, which in some cases limited the use 
of these aligners . PC30 was later replaced by the poly-
meric material Exceed30 (EX30), which exhibited 1.5 times 
more elasticity and improved aligner adaptation by four 
times
a multilayer aromatic thermoplastic polyurethane/copoly-
ester that displays greater consistency in the application of 
orthodontic forces, better elasticity and improved chemical 
stability .

-
ers to correct sagittal discrepancies between dental arches 
or control anchorage. These elastics can be supported by 
buttons bonded to the teeth or incorporated into the appli-
ance using cutouts made by the orthodontist or requested 
during the ClinCheck (Align Technology) phase. In the latter 
case, they are called precision cuts9. Align Technology rec-

they can compromise the strength and durability of the 
aligner, and thus advises that only one precision cut be 

of both accessories10.
Thermoplastic polymers used to manufacture aligners 

have some limitations. They absorb water, which can cause 

expansion and changes in their mechanical properties11. 

aligners, the indentation modulus12 -
ness13 decrease during use, weakening the force delivery 
capacity and leaving the aligner less resistant to wear. The 
increase in the elastic index also contributes to its weaken-
ing13 -
mandibular elastics on the dimensional stability of aligners 
remains unknown.

maxillomandibular elastics on Invisalign aligners and as-

-
sional changes.

Twenty new pairs of Invisalign aligners made from Smart 
Track material were used. The aligners had been made for 
orthodontic patients but, due to changes in treatment 
plans, they became redundant and were donated to be 
used in the present study. Each pair consisted of two align-
ers from the same individual, one for the maxillary teeth 
and one for the mandibular teeth. 

Paulo, Brazil) and their bases were constructed using the 

excellent reproduction of detail and stability  and can be 
submerged without any change to its properties . The 

Ten pairs of aligners were kept immersed in a laboratory 

constant temperature of 37°C for the entire experimental 
period. They were removed from the machine only to per-
form measurements and change the elastics. The remain-
ing 10 pairs of aligners were tested in a dry environment.

For both the immersed and non-immersed groups, cut-

were made by Align Technology (precision cuts), while cuts 
-

boratory by one of the researchers (FSF). A hole was created 
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canine site for the aligners for the maxillary teeth and in the 

the placement of Class II elastics (Fig 1).

until they reached approximately 130 gf (Fig 2). They were 

light, medium and heavy so that the desired strength was 
achieved. 

0.1-mm line width (Pilot, Tokyo, Japan) at the highest point 
of the buccal surface of the right and left canines (inter-

-

located in the uppermost part at the point of contact be-
tween the central incisors, and at the most posterior right 

(AP right) and left (AP left) points, at the most distal points of 
the most posterior tooth of the aligner on each side (Fig 3). 

Statistical analysis

operator calibration by comparing repeated measures. For 

aligners were repeated after 15 days.

set at 5% (P
0.5 mm for each side of the dental arch were considered 

 Precision cut and  manual 

maxillomandibular elastics using a 
tensiometer.

a b
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A power analysis was performed for the intercanine dis-

for AP left distance; thus, the reproducibility of all variables 
studied was considered excellent.

measurements for each group at each time point. In the 

P < 0.05) was observed only for the inter-

-
P < 0.05) was also recorded in 

many of the distances evaluated for the immersed aligners, 
-

measurements for each group at each time point. For the 
immersed aligners, there was a statistically and clinically 

P
P < 0.05) emerged 

(P

-
urements between the groups for each time interval are 

individual at each interval, then the means for each group 
-

greater dimensional changes (P

dimensional changes (P < 0.05) than all other groups in the 

measurements between the groups for each time interval 

each individual at each interval, then the means of each 
group and interval were calculated. Although the immersed 

The evaluated linear distances.
M

ax
ill

ar
y 

in
te

rc
an

in
e 

di
st

an
ce

Immersed precision cuts

Immersed precision cuts

Time

Time

39

37

35

Baseline 7 days

53

52

51

50
Baseline 7 days
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Measurement Mean ± SD, mm 

Baseline 24 hours 7 days 14 days

Intercanine 
distance

a a a a

a b c c

a b b b

Immersed precision cut a ab bc c

a a a a

a b c bc

a a a a

Immersed precision cut a b b b

a a a a

a b c c

a a a a

Immersed precision cut a ab b b

a a a a

a b c c

a a a a

Immersed precision cut a ab b b

AP right 
distance

a a a a

a a ab b

a b ab ab

Immersed precision cut a ab b b

AP left  
distance

a a a a

a b bc c

a a a a

Immersed precision cut a a a a

aligners with precision cuts showed the greatest dimen-
-

ence in dimensional change between the immersed align-
ers with precision cuts and the other groups was not 

-

mensional changes (P

the laboratory showed statistically greater dimensional 
changes (P
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Measurement Mean ± SD, mm

Baseline 24 hours 7 days 14 days

Intercanine 
distance

a a a a

a b c c

ab ab a b

Immersed precision cut ab a b b

a a a a

a a b b

ab a b ab

Immersed precision cut a a b b

a a a a

a b c c

a ab c bc

Immersed precision cut a a b b

ab a ab b

a b b c

a b ab ab

Immersed precision cut a ab c bc

AP right 
distance

a a a a

a b bc c

a a a a

Immersed precision cut a a a a

AP left 
distance

a a a a

a a b c

a a a a

Immersed precision cut a a a a
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Measurement Mean ± SD, mm 

Baseline–24 hours 24 hours–7 days 7–14 days Baseline–14 days

Intercanine 
distance

a a a a

a a a ab

a a a ab

Immersed precision cut a a a b

a a a ab

a a b b

a a a a

Immersed precision cut b a ab c

a ab a a

ab ab b b

a a a a

Immersed precision cut b b ab c

a a a a

a a b ab

a a a a

Immersed precision cut b a a b

AP right 
distance

ab a a a

b b b b

a ab a a

Immersed precision cut ab b a ab

AP left  
distance

ab a a ab

b a a b

a a a a

Immersed precision cut ab a a ab



192

The sequential use of aligners that gradually move teeth 
into the desired position forms the basis of orthodontic 
treatment performed with removable thermoformed de-
vices. The optimal adaptability of the aligners is critical to 
the success of this type of treatment.

The Invisalign system permits the placement of maxillo-
mandibular elastics in precision cuts. Cuts can also be per-

-
ingen, Germany). Elastics are indicated for anchorage con-
trol when treating sagittal discrepancies between the den-

Measurement Mean ± SD, mm 

Baseline–24 hours 24 hours–7 days 7–14 days Baseline–14 days

Intercanine 
distance

ab a a a

ab b b ab

a ab a a

Immersed precision cut b b ab b

ab a a a

bc ab b b

a a a a

Immersed precision cut c b a b

a a a a

ab a b b

a a a a 

Immersed precision cut b b ab c

a a a a

a ab b bc

a ab a ab

Immersed precision cut a b a c

AP right 
distance

ab a a a

c b b b

a b a a

Immersed precision cut bc b a b

AP left 
distance

a a a a

b a b b

a a a ab

Immersed precision cut ab a ab b
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tal arches, such as Class II malocclusions (according to the 

result of use of these elastics virtually17, it is still unclear 

Thermoplastic polymers used to fabricate aligners ab-
sorb water11. This absorption reduces moduli and the main 
glass transition temperature increases fracture strain and 

. Further-
more, changes to the dimensions of the appliance caused 

teeth and consequently modify the orthodontic forces13. 
-

cial saliva (water bath maintained at 37°C, simulating the 
oral environment) with aligners kept in a dry environment 
to determine whether use of maxillomandibular elastics 
increases the dimensional changes caused by water ab-
sorption. The investigation was conducted over a 2-week 
period. 

19 recommend a customised aligner 
change frequency depending on the complexity of the case 

consensus regarding the aligner change frequency, Bollen 
et al2 found that changing aligners every 2 weeks produces 

-
ing them weekly.

In the dry environment, the placement of maxilloman-
dibular elastics changed the dimensions of the aligners, 

thus, the closer the placement of maxillomandibular elas-

change. These changes may have occurred due to the force 
released by the elastics on the aligners being located in the 

changes in nine sites (considering both maxillary and man-
-
-

maxillomandibular elastics can produce dimensional 
-

tist are preferable to precision cuts, at least with regard to 
the prevention of possible deformations.

When the maxillomandibular elastics were placed in 

change was noted in most of the measured sites, with the 

exception of the AP left distance for the maxillary precision 
cuts and the AP left and right distances for the mandibular 
precision cuts. The immersed aligners with precision cuts 

-

-
tings may have been located in a region closer to the centre 

meaning that the strength of the elastics acted mainly in an 
anteroposterior direction. As the peripheral region is more 

deformation in a transverse direction than in an anteropos-
terior direction. The immersion process increased the di-
mensional changes of the aligners.

ation was observed in the intercanine distance in the max-

for those with precision cuts. The greater height of the an-
terior teeth could explain the reduced resistance of the 
material in the most peripheral part of the aligner, thereby 

laboratory, a 1.05-mm increase was observed, and for 
those with precision cuts, the increase was 1.35 mm. Again, 

-
tings. The use of buttons attached to the maxillary canines 
and mandibular molars might reduce the deformation in 
this region of the aligners.

The Invisalign system performs simultaneous tooth 
movements, and each tooth is moved by a maximum of 
0.25 mm per stage17. The alterations in the maxillary inter-

than this value and increased over time in the immersed 
-

ment, the changes exceeded 0.25 mm from day 7. Changes 
of this magnitude were also noted from day 7 in the man-
dibular intermolar distance for the immersed group. The 
movements predicted for these teeth would not be achieved 
under these circumstances. Furthermore, the aligners that 
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molars) to a non-planned position. The present authors 
therefore agree with the criteria adopted by the American 
Board of Orthodontics20

than 0.50 mm for linear measurements in the mesiodistal, 
faciolingual and occlusogingival directions can be consid-
ered clinically relevant.

In general, torque movement is not planned in the loca-
-

tings for elastics are made during treatment, the orthodon-
tist should verify which movements are programmed for 
the teeth near to the site where the cut will be made.

The orthodontic forces exerted by aligners are partly 

used for their manufacture. When materials with a higher 
elastic modulus are employed, it is possible to reduce the 
thickness to achieve the desired forces13. In addition, these 

during treatment21. According to Cowley22, one of the most 

margins. Invisalign aligners have a higher elastic index than 
other aligners made from thermoplastic polyethylene ter-
eph thalate glycol (PETG) materials13. Thus, the Invisalign 
system is hypothetically more susceptible to dimensional 
changes when acted upon by other forces, such as those 
exerted by maxillomandibular elastics, although further 

23 concluded 
that the mean accuracy of tooth movement with the Invis-

. 
According to Houle et al , this increase is due to a new 
version of the ClinCheck software, changes in the algo-
rithm and improvements to the technique. The dimen-
sional changes produced by maxillomandibular elastics 

for the expected result to be achieved. It may be necessary 
to make adjustments during treatment, generate new 
scans and make revisions that are time-consuming for the 
orthodontist, and increase costs and  treatment time. 
Then, when the orthodontist intends to include Class II 
maxillomandibular elastics in orthodontic mechanics, 
these dimensional changes must be considered during the 
planning process.

Oral environment conditions are challenging to repro-
duce in vitro. The present authors were unable to repro-
duce tooth movement, occlusal contacts and exposure to 

was not in accordance with what is expected in real treat-
ment scenarios.

on aligners can improve aesthetic aligner treatment. Over-
correction during virtual planning can be necessary to 
achieve the desired position clinically, but the aforemen-
tioned data would help to achieve clinical outcomes closer 
to the predicted results, saving time and resources.

Conclusions

Invisalign aligners undergo dimensional deformation when 
Class II maxillomandibular elastics are placed. When im-

-
tings made in the laboratory and with precision cuts in-
creased. Changes observed in the maxillary intercanine 

-

elastics are planned to be attached directly onto the align-
ers, these dimensional changes must be considered during 
the planning process.

-
ing to this study.
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Objectives:
-

assessed by comparing the results to a high precision digital 
light processing control group.
Materials and methods: Based on a digital sectioned maxil-

-

-

-
trol group. Subsequently, all physical models were digitally 

Results:
-

urement to be excellent and repeatable. Models printed using 

layer height increased. Furthermore, the analysis recorded de-

superior in precision compared to those made from polylactide.
Conclusions:
fabrication models can be regulated by altering layer height; 

-
ial and print settings are necessary for consistent high quality. 

models in orthodontic practice. 

Introduction

As a result of the rapid technological advances that have 

option in orthodontic practice. The symbiosis of intraoral 
scanning, virtual planning and appliance manufacturing 
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an additive technology using ultraviolet light to cure poly-

followed by the development of digital light processing 

-

1.

print resolution, printing speed, and the cost of the technol-
ogy itself and its associated materials. Other factors include 
print volume, printing orientation, carbon footprint and 
post-processing procedures. Print resolution, which can be 
adjusted by altering the layer height, has been found to 
have a particular impact on the accuracy of dental casts2. 
Previous studies found a higher Z-resolution, which equates 
to a reduced layer height, to be correlated with higher ac-
curacy of the printed object2,3. Interestingly, decreasing 
layer height leads to a higher amount of material to be 
printed and exponentially higher printing times (Fig 1, 
 Table 1), resulting in higher overall modelling costs . 

Printing time according 
to layer height.
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 Consequently, FFF printing with as low a Z-resolution as is 
clinically possible is of crucial importance to enable cost- 

Taking into account the economic advantages and sim-
plicity of use of FFF printers, it is surprising that numerous 
studies have examined the accuracy of dental models 

3,5-9, whereas 
there is little research on FFF technology . Concerning 

 utilised whole mandibles with 
10 used single 

2 
focused on various printing parameters, working with cylin-

The aims of the present study were twofold. First, the 

printed using FFF technology was examined utilising a sec-
tioned maxillary model with layer heights ranging from 50.0 

was evaluated by comparing their accuracy to a high preci-

To examine the quality of the models printed using FFF, a 
maxillary arch was taken from a randomly selected digital 

-
struments, Chemnitz, Germany) by slicing at the bottom of 

and maxillary left central incisor. Subsequently, additive at-
tachments and a subtractive recess were added to this sec-

the same company) (Fig 2), representing the control group. 

-

All the physical maxillary models were then digitised 

-

the two virtual models according to the characteristics of the 

accuracy was evaluated using measurement tools analysing 
-

of the scanned model surface in comparison to the master 

material and green indicated measurement agreement. 
With reference to previous studies , the critical thresh-

-
viation and maximum absolute deviation were calculated. 
These values were gained by measuring the orthogonal dis-

-
-

-
nated from the models printed using FFF and lignin-based 
polymer were measured twice. 

Statistical analysis
To evaluate the trueness of the dental models produced, 

the discrepancy between the compared surfaces of the 

-
ity of measurement points13. With the aid of the colour map 

concerning the location and degree of deviation or congru-
-

repeated measurements for a single observer on the basis 
-

berg error was analysed to assess variability due to tech-
nical inconsistencies.
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Table 2. From the values of the intraobserver ICCs (ICC 
-

 reinforced. 

-
ther statistical calculations of the percentage of points 
within nominal bounds for the lignin-based polymer  models 

printed lignin-based polymer, FFF printed polylactide and 

FFF printed models seemed to have smaller overall dimen-
sions10

had slightly smaller dimensions.
In terms of precision, the lignin-based polymer models 

amount of measurement points within the critical bounds 

the precision requirements were only met by lignin-based 
-

printed using FFF, with the exception of the model with a 

critical bounds, displaying a high level of consistency over a 

only the FFF printed polylactide model with a layer height of 

AM measurement 1 AM measurement 2 SD measurement 1 SD measurement 2 

50.0 0.11 0.11

0.10 0.10

100.0 0.09 0.09

150.0 0.10 0.10

0.10 0.10

200.0 0.12 0.11

250.0 0.12 0.12

300.0 0.12 0.12

0.13 0.13

0.002357 0.002357

ICC (absolute agreement) 0.900
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Comparison of models printed using FFF with lignin-

percentage of points within the nominal bounds
percentage of points within the critical bounds as a function of 
layer height, technology and material of the dental models 
studied

Material/ 
technol-
ogy

Layer 
height 

AM SD  Points within 
critical bounds 

based/FFF
50.0 0.11

0.10

100.0 0.09

150.0 0.10

0.10

200.0 0.12

250.0 0.12

300.0 0.12

0.13

Poly-
lactide/ 
FFF

50.0 0.22

0.19

100.0

150.0 0.20

0.20

200.0 0.21

250.0 0.12

300.0 70.02

0.15

Control 20.0 0.10

20.0 0.10

through the example of FFF 
printed lignin-based 
models.

0.13

0.12

0.11

0.10

0.09

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Material/ 
technology

Layer height Points within 
nominal bounds 

based/FFF
50.0

35.57

100.0

150.0 35.57

200.0

250.0

300.0 31.77

Control 20.0 37.59

20.0
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the experimental groups, some assumptions can be made 
(Table 3). In the lignin-based group, the most accurate and 

-

bounds). Interestingly, the best results for consistency in 
the FFF printed polylactide group were observed at a layer 

within the critical bounds), whereas polylactide models with 

70.02% of data points within the critical bounds) were the 
least accur ate in their experimental group. 

was observed as layer height increased from 100.0 to 

was also observed between trueness and layer height in the 

with increasing layer height. In the FFF printed polylactide 

height with the exception of layer heights of 250.0 and 

extent and location of the deviation of the corresponding 

Greenish areas indicated an excellent match of the com-
pared surfaces within the tolerated bounds, a transition 

-

reddish areas represented an excess of scanned material. 
Generally, very precise greenish areas were found on cusp 
slopes and vestibular and oral smooth surfaces. Blueish 
colour patches were detected interdentally, at the cervix 
dentis and incisal edges, and on the vestibular, oral, mesial 

excessive dimensions, were found on the occlusal and dis-
-

faces, and interdentally.

superimposition and investigated the clinical suitability of 

gold standard. 
When assessing trueness and precision, the model in 

account, an excellent measurement method can be ascer-
tained (Table 2); however, additional sources of error were 
encountered during the scanning process that were not 
inspected in the present study. First, since the model scan 
utilised a light beam that dispersed linearly, certain loca-
tions were at greater risk of scanning error, such as ob-
scured surfaces, namely occlusal grooves, interdental 
spaces and retractions on attachments . Thus, to avoid 

were combined. Second, the transformation of the scan 

conversion10

15. 
Interestingly, the increase in accuracy that was antici-

pated to occur with a decrease in layer height, i.e., an in-
crease in Z-resolution, did not entirely occur with the FFF 
printed sequential dental models. With the lignin-based 
group in particular, a continuous improvement in accur-

critical bounds was noted as layer height decreased within 

-
creased (Fig 5). In general, there appeared to be an opti-

which was not found in the highest Z-resolution recom-

printer. This may have been because, on the one hand, 
reducing the height of each layer leads to an increase in 
the number of layers and heightens the risk of printing 
errors such as artefacts or failure during the printing pro-
cess itself
has six times more layers than a dental cast with a layer 

-
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hood of printing errors simply due to the additional num-
ber of layers to be printed. On the other hand, the FFF 

previous layers from the printing platform due to an in-
accurate distance between the nozzle and the platform at 
the beginning of the printing process when printing 

Comparing the accuracy between both FFF printed ex-
perimental groups with regard to printing material, models 
made from lignin-based polymer had a consistently lower 

study found that both polylactide and lignin-based poly-
mers have excellent printing properties
could arise due to temperature resistance, as indicated on 
the data sheets for the materials provided by the manufac-
turer -
ceived a maximum of 10 points for temperature resistance 

mer scored slightly higher in the categories of impact resist-
ance and maximum stress than the polylactide did. Equal 
values were recorded for visual quality, layer adhesion and 
elongation at break. In general, better accuracy seemed to 
arise due to the better material attributes of the lignin-
based polymer utilised .

In terms of clinical suitability, it would be interesting to 
know how accurate and precise dental casts need to be to 
ensure the delivery of successful orthodontic therapy with 
aligners; however, there is currently no consensus concern-
ing accuracy. Previous studies set limits of clinical agree-
ment ranging from 0.2 to 0.5 mm19-21. Given that a consid-
erable number of previous studies set their clinical 
threshold at 0.25 mm , the present study did the 
same. One reason for which a deviation of 0.25 mm was 
accepted was that the American Board of Orthodontics 
Grading System (ABO-OGS), established to evaluate dental 

-
ation of up to 0.50 mm to be clinically suitable in terms of 
alignment and marginal ridges3,22

algorithm applied compared the point deviations of corres-
ponding surfaces, whereby a maximum deviation of 
0.25 mm in both a positive and negative direction would 
equal a linear deviation of 0.50 mm maximum according to 

-
pending on the actual incoming transmission of tooth 
movement from the printed dental model to the vacuum- 
formed aligner.

acquisition and maintenance of the printer, high vari ability 
and duration of the printing materials, ease of hand ling, 

the printing results2 -

times (Fig 1) . Thus, printing time doubles when layer height 
-

7 hours and 31 minutes, which is six times less time than 
that required to print nine models with a layer height of 

Although printing dental models with a high Z-reso-

printing result in the present study was found in the lignin-

-

a printing time over 1.5 times longer compared to a layer 

nominal bounds). Based on this, it would be interesting to 
determine whether even models with a layer height of 

points within the critical bounds and 31.77% within the 
nominal bounds) transform adequate forces to the tooth 
using vacuum-formed aligners. Further research is required 
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23 focused on the potential 
health concerns arising from volatile gases and particles 
during the FFF printing process. The commonly determined 
hazardous volatile compounds emitted by FFF printers 
were formaldehyde, a human carcinogen; styrene and 
methylene chloride, considered probably carcinogenic for 
humans; and toluene, a toxic hydrocarbon23

generally two orders of magnitude lower than those from 
dry process copiers, laser printers and personal com-
puters23

nylon, acrylonitrile butadiene styrene, high impact polysty-
rene, polyvinyl alcohol and polylactic acid, the latter re-

primary emitted monomer, lactide, was not considered a 
health risk23

system may be recommended.
In terms of environmental longevity, polylactide and 

lignin-based polymer are excellent printing materials due 
to the quantity of renewable resources they contain. Fur-

-

the lignin-based polymer is compostable , although no 
time span is indicated for this.

an ingenious additive technology to be used in aligner 
 orthodontics.

Conclusions

Considering the limitations of the system studied, it can be 

but that other parameters, such as printing materials and 

Z-reso lution does not necessarily lead to higher accuracy 
and precision; rather, there seems to be an optimum range 
of layer heights depending on FFF print settings and ma-
terial. In the present study, the lignin-based polymer was 
shown to be an excellent FFF printing material with an op-

-

-
able technology for producing aligner models with respect 

to optimised layer height, print settings and material. In-
deed, a higher layer height results in a higher printing 
vel ocity and thus exponentially shorter printing times 
(Fig 1, Table 1). The optimal layer height with regard to 
accuracy and precision in printing is approximately 

advantages in terms of accuracy, but rather leads to long 

models printed using FFF with layer heights higher than 

range. It would be interesting to investigate how the high 
precision of FFF printed models correlates with the clinical 

that transforms optimal forces onto the teeth using 
 vacuum-formed aligners.

-
ing to this study.
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-
mented, the adult population has long been resistant to wear-

possible to simulate the end result that patients can expect 

Introduction

-
ognised by dental professionals and patients alike. The 
need or desire to correct crowded or misaligned teeth dates 

back to at least 1000 BCE1. Generational changes such as 

-
cations have resulted in drastically increased emphasis on 

-
hancements2.

Adults have generally displayed reluctance to wear 
braces due to their visually obtrusive nature . Some have 
instead chosen to undergo restorative dental procedures 
to mask underlying misalignment or to simply tolerate the 
misalignment, with many adopting a closed-lip smile and/
or experiencing decreased social and psychological well-
being in consequence5-7.

The aggressive consumer-facing marketing strategy 

the number of patients requesting Invisalign treatment rise 
steadily, particularly in the adult population . Beyond its 

-
tient comfort, reduced pain, better periodontal health, re-
duced soft tissue irritation and fewer clinical emergencies 
when compared to braces .

When patients present with a desire to improve their 
smile, it is prudent for the clinician to not only focus on 
teeth, but also to make a complete assessment of facial 

approaches and landmarks to use when assessing facial 
aesthetics, perhaps highlighting the subjectivity of the no-
tion of beauty .
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Smile design is as much an art as it is a science. The 
principles of smile design commonly followed by the pres-
ent authors are as follows:
 • Buccal corridors: these are a critical aspect of smile aes-

thetics, and the aim is to achieve medium corridors 
where possible (5% to 15% negative space, where 0% 

 • Smile cant: to achieve facial harmony, the smile line 
must coincide closely with the interpupillary line15;

 •

gival display can be achieved via intrusion of the maxil-
-

ers in the labia oris elevators, crown lengthening, or a 
combination of all three;

 • Smile arc: where the incisal edges of the maxillary teeth 

meaning the incisal edge of the lateral step is 0.5 mm 
shorter than the central step;

 • Golden ratio: the golden ratio of tooth size is followed 
as closely as possible to achieve visual harmony;

 • Facial and maxillary midline: coincident midlines, par-
ticularly the facial and maxillary midline, can lead to less 
distraction of attention to the eye;

 • Incisal edge shape: rounded edges generally indicate 

 • Tooth colour: most patients consider a whiter smile to 
be more aesthetically pleasing, though this is subjective 
and should be discussed with patients individually.

The patient underwent a thorough clinical examination and 
interview and a complete set of records were taken to help 

digital platform, the patient was provided with several dif-

and risks of treatment, as well as the end results (Fig 2).

Clinical examination
The clinical examination showed that the patient had mul-
tiple missing posterior teeth and anterior tooth decay. She 

removed at another practice due to decay. Her periodontal 

health was sound and she had no periodontal pockets; 
however, she had 2 mm recession on the mandibular right 
central incisor. Her anterior teeth were chipped and showed 
wear. The patient also had a tongue piercing.

 follows:
 • equal horizontal thirds;
 •

 being wider;
 • nasal septum deviation to the right-hand side;
 • smile line in line with the interpupillary line;
 • dolichofacial tendency.

Her perioral facial characteristics were as follows:
 • lip canting to the right-hand side;
 • -

lar second premolar to second premolar visible on 
 smiling;

 • 70% maxillary tooth display, 90% mandibular tooth 
 display;

 • medium to low lipline;
 • maxillary central incisor midlines symmetrical to the fa-

cial midline;
 • nasolabial line angles wider on the right-hand side, with 

narrow buccal corridors.

Her dental condition was as follows:
 • maxillary and mandibular right central incisors in re-

verse articulation;
 • uneven wear/chipping to the maxillary and mandibular 

central incisors;
 • uneven gingival heights anteriorly;
 • recession present on the mandibular right central inci-

sor (2 mm);
 • missing posterior teeth;
 • periodontal heath otherwise sound.

Treatment options
Owing to the anterior reverse articulation, veneers (whether 
ceramic or composite) were considered unsuitable because 
of the risk of repetitive fracture due to non-axial loading. 
The use of third-party orthodontic software tools and simu-
lations helped the patient to convey her concerns and re-
quirements, such as further tooth movement and improve-
ments to the tooth shape, position and colour, golden 
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proportions and smile. Additionally, the improvement of 
bite alignment provided the clinician and patient with con-

be undertaken under concentrated force.
Given the software setup and the presenting complaint, 

orthodontic tooth movement. Gingival heights, ongoing 
maintenance and the risk of the tongue piercing were 

were as follows:
 • sequential aligner therapy to improve anterior crossbite 

and overall alignment;
 • tooth whitening;
 • composite resin Class IV restoration of the maxillary and 

mandibular central incisors and strategic enameloplasty 
on the other anterior teeth post–orthodontic treatment;

 • composite veneers on the maxillary canines and inci-
sors and the mandibular central incisors post–ortho-
dontic treatment;

 • ceramic veneers post–orthodontic treatment;
 • gingivectomy to improve gingival heights if required 

post–orthodontic treatment;
 • replacement of posterior teeth.

The patient selected sequential aligner therapy, tooth 
whitening and ceramic veneers.

Risks and considerations
When embarking on a clear aligner treatment (CAT) plan 
that applies aesthetic teeth movements, the clinician needs 
to take into consideration patient consent and understand-
ing of all the treatment options, the importance of compli-

ortho dontic and/or restorative treatment such as reces-
sion, increased periodontal bone loss, tooth whitening re-
lapse, maintenance of whitening, lifelong retention, 
debonding and/or staining of bonding, and risk of pulpal 
devitalisation.

treatment options that allowed her to 

end results.  Pretreatment image of 
maxilla;  posttreatment image of 
maxilla; 
augmentation of the maxillary central and 
lateral incisors and canines overlaid;  

 augmented 

on the maxillary right central incisor 
would have needed to be; even with this 
thickness, such treatment may not have 
been possible due to the occlusal scheme.d e

a b c
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Treatment with orthodontic aligners
-

ties, 10-day changeovers, correct attachments and good pa-
tient compliance, progress was achieved in 13 months (Fig 3). 
Prior to and during reverse articulation changes, the patient 
was made aware that she would experience a period during 
which she would have an edge-to-edge bite on the maxillary 
right central incisor and was advised to limit consumption of 
hard foods during this time. One of the advantages of CAT with 
anterior reverse articulation is that the plastic in the maxilla 
and mandible (approximately 0.75 mm per aligner) disen-
gages the teeth, reducing interference during movement. 

future planning.

Posttreatment records.

e f
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Restorative treatment
Once alignment was complete, the attachments were care-
fully removed and the teeth were whitened using Zoom 

dentition were assessed and simulated using digital soft-

digital wax-up.
A total of six e-max veneers (Ivoclar Vivadent, Schaan, 

-
ciples on the maxillary canines, and two further veneers on 
the mandibular central incisors. The patient opted for 
whitening, ceramic veneers on the maxillary canines and 
incisors and composite bonding on the mandibular central 
incisors (Fig 5).

Retention
The retention protocol involved wearing thermoplastic 
maxillary and mandibular retainers for 3 months on a full-

Final records following treat-
ment with anterior e-max veneers.a

c

time basis. The 3-month clinical review showed stable soft 
and hard tissues, and as such, the patient was moved to 
nightly retainer wear with the expectation of lifetime reten-
tion. The positive anterior vertical overlap also acted as a 
retention aid.

Conclusion

This case would have been highly challenging and unpre-
dictable had orthodontic treatment not been incorporated. 
The patient was open to CAT, but stated that she was not 

to design a stable, functional and aesthetic smile that in-
corp orated a mix of orthodontics, restorative treatment, 
whitening and routine hygiene. The total treatment time 

aligner therapy, external tooth whitening, enameloplasty 

after 1 year and was found to be stable.

b

d e
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-
ing to this study.

3.  Wheeler T. Orthodontic clear aligner treatment. Semin Orthod 

-
ber 2020.

 

odontal health during clear aligners treatment: a systematic review. 

-

-

 
a method to measure the esthetics of the smile. An intra-rater and 

-
-
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Objective: To describe a technique for fully digital in-house 
aligner fabrication to treat orthodontic problems encountered 

Case description: A 21-year-old woman presented to the out-
-

facial Deformities at the Centre for Dental Education and Re-
search, All India Institute of Medical Sciences in New Delhi, 
India with the chief complaints of impingement due to a bro-

-

fully digital in-house aligner was used to correct the misalign-

of 2 weeks without any support from an external laboratory. 

Conclusion: The use of CAD/CAM technology together with 3D 
printing and thermoforming, as described in the present re-
port, may represent a feasible approach for treating mild 
 orthodontic problems without the need to outsource labora-
tory support; it is therefore a practical treatment option 

Introduction

direct impact on all social settings and professions, includ-
ing orthodontics1. As the circumstances surrounding the 

-

by taking precautions to reinforce infection prevention and 
control measures and minimise the number of appoint-
ments scheduled for treatment1.

teeth in the corrected position and preventing them from 
returning to their initial pretreatment positions is challeng-

care, only 50% of orthodontic patients are able to retain the 
alignment of their mandibular anterior teeth for the next 

2.
-

-
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ible wire bonded to the lingual surface of the mandibular 
anterior teeth after using brackets, and the frequently used 
removable appliances are the conventional Hawley appli-
ance and clear aligners2. Fixed retainers prevent not only 
relapse but also tertiary crowding3. Aligner therapy facili-
tates the treatment of mandibular anterior crowding (mild 

-
cient and comfortable appliance but require meticulous 
digital planning and clinical and laboratory procedures . 
There are two types of clear aligners: analogue and digital. 
Analogue aligners are vacuum formed on the conventional 
physical stone cast and the teeth are reset. Fabrication of 

scanning, the former using an intraoral scanner and the 
latter using desktop scanners, of the dental impression or 
stone cast. All the desired tooth movements are manipu-

-
. 

in orthodontics is in the commercial production of digital 
aligners to correct misaligned teeth5. First, digital models of 
the maxilla and mandible are acquired through intraoral or 

-

tooth movement with the aim of placing the teeth in the 

created for various treatment stages in standard tessella-

. It encodes the surface 

a pattern consisting of small, non-overlapping adjoining tri-
-
-

ment stages. Finally, orthodontic aligners are fabricated on 

thermoplastic sheets .
State-of-the-art clinical experience and high-quality evi-

dence have shown that clear aligners are able to treat mild 
to moderate malocclusion with acceptable clinical out-

ances -

number of follow-up visits, which translates into fewer 

 orthodontist–patient–parent encounters and may there-
fore help to prevent the spread of the virus and reduce the 
requirements for personal protective equipment (PPE). As 
a result, orthodontists could consider using aligners to treat 
mild to moderate malocclusion11. 

Thermoplastic clear aligners have attracted great atten-
tion from dental professionals and patients12; however, the 
main disadvantages of the Invisalign system (Align Tech-

dependency of orthodontists on laboratory support pro-
vided by these companies and the increased laboratory 
cost. The provision of in-house laboratory support would 
enable orthodontists to plan and deliver clear aligners for 
minor tooth movements.  

The present clinical report illustrates the application of 
in-house digital clear aligner therapy to correct mandibular 
incisor crowding and misalignment due to orthodontic re-

Case presentation

A 21-year-old woman called the Orthodontic Outpatient 

-

retainer and relapse in the alignment of the mandibular 
-

toms, the patient was scheduled for an in-person visit. The 
-

priate PPE. Because the patient was concerned about the 
relapse of mandibular anterior alignment, a plan was  
made to align the mandibular anterior teeth using aligner 
therapy.

The patient stated that she had undergone nonextrac-

retention protocol for the previous 3 years; however, the 
pandemic situation meant that she had not been able to 

broken between the mandibular central incisors, while the 

The broken retainer had caused relapse of the mandibu-
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cut and adjusted to provide relief from the impingement. 
On clinical examination, the mandibular left central and 
lateral incisors and right lateral incisors showed mesio-
palatal rotation and the right central incisor was labially 
positioned. The options to correct the relapse of mandibu-

-
ers were explained to the patient and her mother. After 
discussing the advantages and disadvantages of both 
appliances and the precautions required for follow-up dur-

-

to fabricate the aligners, which made the present case 
unique when compared to a previously published report 
using commercially available clear aligners13.    

Treatment

Day 1
As per protocol, patients were required to wear a mask at 
all times when in the clinical area of the department except 
during treatment, as a preventive measure to limit the 

the clinical area of the dental operatory as “moderate risk” 

examination gloves and face shields during aerosol-gener-
ating procedures) during clinical procedures. The patient 

was displaying any symptoms. She was also asked to rinse 
with povidone-iodine (0.23%) mouthrinse for 15 to 30 sec-
onds prior to the clinical examination. The dental chair was 
sanitised after each patient using freshly prepared sodium 
hypochlorite solution. The doors of the postgraduate oper-

outside. The operatory was fumigated every day after clin-
ical procedures.

The mandibular arch impression was taken using an 
alginate impression material, then immediately disinfected 

-

the laboratory in a sealed plastic bag to pour. The stone cast 
of the mandibular arch was then scanned using a desktop 

Italy). The scanning time was approximately 3 minutes and 
30 seconds, and the scanned cast was saved as a digital 

 Ortho Studio Software, AGE Solutions). 

mesiodistal dimensions of the teeth were measured. After 
marking the mesiodistal dimensions, the software auto-

Intraoral photographs showing 

relation to the central mandibular incisors 
and the resulting relapse in mandibular 
incisor alignment.

a b

d

c

e
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matically computed a trim line along the tooth margins. The 
next step involved completion of tooth segmentation and 

step of tooth movement (translation and/or rotation) indi-

-
ers were required to achieve the desired tooth positions 
with 0.197 mm movement with each aligner (Fig 2a). As ir-
regularities were only present in the mandibular incisor 

-
tion in the number of patient visits, a decision was made to 

limit tooth movements to the incisor region. Thus, a max-
imum of 0.590 mm tooth movement was planned in the 
mandibular anterior region using a single aligner (Fig 2b). 
Interproximal reduction of 0.2 mm was performed at each 
interproximal contact in the mandibular incisors, extending 
from the mesial aspect of the lateral incisor on one side to 
the mesial aspect of the lateral incisor on the other to create 

-
-

port material, both Stratasys) in 3 hours (Fig 3a). The aligner 

Software showing 
 three aligners (set of 

three models) to achieve the 
desired result based on 
automatic planning and  

 manual planning to limit 
the majority of tooth 
movement in the mandibu-

align the teeth using one 
aligner.

Mandible – Layer1

0.137

0.132

0.197 3

a

Mandible – Layer1

1.001

11.001

2.001 0.200

0.591 1

b
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was fabricated using a thermoplastic sheet (0.75 × 125.00 
-

its chemical composition is polyethylene terephthalate gly-
col (PET-G). The aligner was trimmed in straight line mar-
gins at 2 mm beyond the gingival zenith
printed mandibular model was used to adapt the mandibu-

this FSW retainer onto the lingual aspect of the mandibular 
incisors during the next visit after correction with aligner 
treatment (Fig 3d). FSW retainers are multistranded (0.0150- 
to 0.0215-inch) bonded lingual retainers used as a means 
of permanent retention to maintain the alignment of the 
correctly positioned anterior teeth15. As per the recommen-

-
sidered the gold standard
to maintain periodontal health. The present authors used 

Day 2

the aligner was delivered to the patient and she was in-

and oral hygiene care. A follow-up appointment was sched-
uled for 2 weeks later.

Day 15
At the 2-week follow-up, the misalignment of the mandibu-
lar anterior teeth was found to have been corrected and the 

 

printed model;  aligner fabricated for 
the patient;  FSW retainer adapted on 

bonded post–aligner treatment.

a

c

b

d

 Intraoral photograph of the patient wearing the aligner;  posttreatment intraoral photograph with rebonded mandibular 

a b c
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teeth had been aligned to their normal position. The man-

per standard protocol during the same appointment. The 
standard bonding procedure was performed for the FSW 
retainer. The patient was advised to continue wearing the 

aligner was checked intraorally via visual and manual in-

posterior teeth.

Outcomes and follow-up

The present case report described a safe and successful 
-

forming to manage an orthodontic problem without the 
need for outsourced laboratory support. This may be a 
feas ible option to treat mild orthodontic problems and 

in 2019, has now spread to over 200 nations throughout the 
world17 -
tially advised to treat only non-deferrable emergencies dur-
ing the pandemic, such as pain or discomfort due to the 

-
ken bracket or tube, irreversible pulpitis pain and ab-
scesses11. Patients requiring emergency orthodontic treat-

should be treated with the appropriate PPE and in accord-
ance with the guidelines set by their national/local author-
ity17-19. Treatment may result in higher costs due to the 
requirement for PPE. 

20

scheduled care of patients undergoing orthodontic treat-
ment was abruptly suspended due to the national lock-
down, and consequently many patients experienced com-

plications due to this disruption of routine follow-up visits. 

France) would be advantageous to track the patient wear-

with Invisalign treatment reduced the number of appoint-
ments by 33.1%21 -

case, the patient visited on days 1, 2 and 15 of treatment, 
so there was no major requirement to monitor her.  

-

pandemic as they reduce the number of follow-up visits and 
the spread of the virus11,19. Although clear aligners are use-
ful for correcting mild to moderate orthodontic problems, 
treatment is dependent upon outsourcing laboratory ser-
vices for clear aligner fabrication , a process that has 
become more complicated during the pandemic. As such, 
the present authors used a completely in-house facility for 
aligner treatment planning and manufacture. Aligner treat-
ment comprises several steps, and the present report out-
lines the details of the clinical and laboratory procedures 
involved in in-house clear aligner fabrication and treatment. 
A recent systematic review found that aligners produced a 

therapy for correction of buccolingual inclination in the 
maxillary and mandibular anterior teeth11. 

Bushang et al22 found that aligner therapy reduced 
-

wise bracket treatment, and that doctor time varied de-
pending on the experience of the treating orthodontist22. 
The clinical outcomes of aligner treatment can be compar-

to moderate malocclusion11 and also reduce the number of 
follow-up visits required; thus, in the current situation, 
 orthodontists could consider using aligners to treat mild to 
moderate malocclusion. The pandemic is compelling and 
inspiring the orthodontic community to conduct further 
research with a view to making aligner therapy not only 

treatment modality for complex cases11,12. 
In the present case, aligner treatment facilitated tooth 

movement in the anterior region to correct orthodontic 
relapse and reduced the total treatment time. The ability to 
manufacture aligners in-house facilitated rapid orthodontic 
care in this patient without needing to wait for laboratory 
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crisis.

Conclusion

The present case report discussed a completely in-house 
method of aligner manufacture and treatment planning. 
The desired tooth movements for the correction of ortho-
dontic relapse were planned on the digital models, and 

model on which the thermoforming was done to fabricate 
the clear aligner. 

-
ing to this study.

-

relapse of the lower front teeth after orthodontic treatment. Cochrane 

 
-

-
plexities of digital dentistry integration in high-volume dental institu-
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Summaries of Publications

Rainer-Reginald Miethke

The hybrid approach: A solution to overcome unpredictable movements 
in clear aligner therapy
Lombardo L, Albertini P, Siciliani G.
APOS Trends Orthod 2020;10:72–77.

 
analysis. Everything, though, depends on the tooth 
 movements planned; however, the software will replicate 
every movement that is requested regardless of whether it 
can be accomplished with plastic splints or not, even if it will 
only be achievable in combination with orthognathic sur-
gery. As such, no digital treatment plan/prediction should 
be accepted without critical examination. To a certain ex-
tent, aligner experts agree on tooth movements that are 
feasible with aligners and those that are categorically not. 
There is no question that anterior crowding can be cor-
rected successfully and posterior teeth moved distally 
some 2.5 mm with aligners, but any bodily buccal expan-
sion of lateral teeth, rotation of canines and premolars, 
extrusion of maxillary incisors and control of vertical over-

-
rected using this type of appliance.

In situations like extraction therapy and those involving 
complicated tooth movements, it seems reasonable to re-

Introduction

The current popularity of clear aligners is based on the 

and adolescents appreciate devices that are unobtrusive in 
appearance when undergoing orthodontic intervention. All 
aligner systems have developed remarkably in recent years, 
with improvements made in terms of materials, procedures 
and adjuncts. They are now able to generate optimal forces 
and moments that guarantee excellent biomechanical per-
formance. Although clear aligners have become a widely 
applicable option, they still require sensible selection of a 
suitable patient. This patient will most likely be one who 
does not require extraction of any permanent teeth. If the 

ances are yet superior to removable aligners. This fact has 

Correspondence to:

 
E-mail: rainer-r.miethke@charite.de
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aligners.
This publication is centred on hybrid solutions in which 

have been less predictably accomplished by aligners.

Correction of tooth rotations

the aligner and the tooth surface. The relevant literature is 
generally in agreement regarding the teeth for which rota-

premolars. Only about one-third of the programmed rota-

mesio distal width of the latter. For the aforementioned rea-

which alternately will lead to fewer aligner attachments and 

the treatment duration. The heavily rotated tooth and its 
neighbours are concretely bonded with tubes. A precise im-
pression is then taken and the space for a wire (e.g., 0.013-

Carrare, Italy) are thermoformed. In the example shown, the 

symptoms were dealt with simul taneously.

Correction of maxillary constrictions

The specialist literature is again quite united in the view that 
transverse expansion is problematic to manage with align-
ers, particularly if bodily movements are intended, and 
even more so if the amount of expansion exceeds 2.0 to 

posterior teeth are inclined palatally, aligners are the treat-

rapid maxillary expansion with (primarily in adults) or with-
out miniscrew anchorage. Especially if miniscrew sup-
ported, the expander can be left in place and regular aligner 
therapy can still take place.

Correction of distoocclusion

According to the common orthodontic opinion, in Class II 
patients, maxillary posterior teeth can be consecutively 
moved 2.25 mm distally in 0.25-mm increments with the 
appliance being replaced every 2 weeks. This could be suf-

half a cusp. If larger, movement of arch segments or the 

-
timately, even miniscrews or pendulum devices should be 
considered. Progress can be accelerated if the wisdom 
teeth are extracted because this induces a regional acceler-

care of by aligners.

Correction of mesioocclusion

According to these authors, there are no known examples 
of treatment of Class III patients in which the mandibular 
posterior teeth have been pushed distally and the maxillary 
lateral teeth simultaneously relocated mesially. An approxi-
mation of this approach is the use of Class III elastics with 
clear aligners mainly if the mesioocclusion is not severe. In 
more serious situations, however, the hybrid technique re-
quires traditional or skeletally anchored rapid maxillary 
expansion in combination with some type of facemask. 
 After the occlusion is corrected, including a regular anterior 
vertical overlap, treatment can be continued with aligners. 
An impressive example is presented in this paper.

Correction of deep/open bite

The orthodontic literature expresses doubts as to whether 

(intrusion/extrusion) with aligners is feasible. Thus, what is 

of concomitant protrusions or retrusions. This means that 

the mandibular anterior teeth. What holds true for intru-
sions is even more the case for extrusions because only 
some 30% of the intended elongation is actually visible at 
the termination of therapy. The likely reason for the devi-
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teeth. The corrections of open bites that have been ob-
served thus far are every so often counterfeited by palatal 
tipping of the incisor crowns.

To enhance the desired movements if only a few teeth 

-

direction of movement must be blocked out. Beyond this, 
the aetiology of the vertical problem must be uncovered 
and addressed in the treatment plan.

Summary

To increase the predictability of aligner treatment if prob-
lematic tooth movements are involved, a hybrid approach 

-
nique may shorten the total treatment duration without a 
noticeable increase in cost.

Commentary

-
tual Congress of the German Association for Aligner Ortho-

Cologne, Germany). One of the many interesting lectures was 
-

ran, with the striking title “All aligners are equal – but some 

demonstrated what the most popular aligner systems cur-
-
-

implies that yes, the advanced aligner companies are already 
very good and the orthodontic community appreciates their 
systems, but there is still considerable room for improvement 
so that the individual software can deliver all the applications 
an experienced clear aligner provider wishes to have at their 
disposal. In short, what is really needed is not the umpteenth 
generation of something, but greater choice/freedom in the 
function of the software rather than the hardware.

Generally, aligner companies want to make their cus-
tomers believe that their proprietary system can correct 
every malocclusion without exception. This is time and 

aligner manufacturer. Every clear aligner veteran, however, 
recognises that the one example/few examples are more 
exceptions than what can be practically expected in daily 

can be stretched to its maximum with innumerable aligners 

optimal indicated and within biological limits fastest treat-
ment, is what we owe those who come to us to for treat-
ment of their orthodontic problem(s).

Fortunately, this commentator is not alone in his belief. 
He felt very much assured when listening closely during the 

from Brescia, Italy who impressively elaborated why it is no 

-
-

excellent orthodontists with decades of experience in clear 
aligner therapy.

one of his own, many years ago: he planned the treatment 
for a teenager with a slight distoocclusion, some rotation 
and moderate crowding in the maxilla and mandible. He 

-
cellent assistant) forgot the patient. One year later, during a 

for this young woman. Flabbergasted, he asked his assistant 
to immediately make an appointment for the poor patient. 
She came and had no complaints, and her teeth were all 

on the spot. Orthodontic therapy was completed in two 

was so good, his brackets so superior, his bonding so out-
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good fortune accompanied by other positive facts. In short: 
every orthodontist (who is honest with themselves) has this 

treatment was successful. Beyond this, all orthodontic 
appliances have an optimal indication. That is why every 

capable orthodontist should have more arrows in their 
quiver. That is why it often takes 3 years of specialist training 
to become an orthodontist, and undoubtedly a lifetime to 
become a fairly decent one.

during aligner therapy: A prospective observational study
Kalemaj J, Levrini L.
Angle Orthod 2021;91:61–66. 

Introduction

The excitement around aligner therapy has increased the 

one of the most frequently used methods to generate the 
space required to correct existing crowding. In contrast to 

are limited by the available cortical bone. Another alterna-
-

to correct any anterior or overall Bolton discrepancy. The 

the mandible if it is predominantly the mesiodistal width of 

is that the intercanine distance can remain unchanged, as 
can the incisor inclination. Furthermore, it is feasible to opt 

(black triangles) or, better still, avoid their development, 
particularly in truncated and/or periodontally compro-

in interradicular spongious bone volume.
If carried out using the correct method and with control 

numerous and range from the use of handheld abrasive 

exceptionally helpful in aligner treatment primarily to guar-

outcome, including tight interproximal contacts. Precise in 
-

derising is therefore essential. These two types of reduction 
can be compared using a subroutine Bolton analysis in the 
ClinCheck software 

The primary goal of this investigation was to compare 

secondary aim was to establish the causes of any discrep-
ancies between the two.

Subjects and methods

The sample for this clinical study consisted of 50 consecu-

-
-

hensive treatment in the maxilla and mandible including 

only in one arch. The inclusion criteria were no periodontal 
pathology, cooperation with all treatment requirements 
and no restorations during aligner therapy. The practi-

-
tients treated with aligners) was classed as either moderate 

-
tioners variably used handheld strips, burs or ma-

-
ing instruments to control the amount of hard tissue 
eliminated. The more experienced practitioners performed 

two used a space measuring gauge.
In all cases, impressions (manual or digital) were taken 

at the beginning of (t0) and after discontinuation of use of 
-

ClinCheck models. On these, the mesiodistal width from the 
second premolar to the second premolar in the maxilla and 
mandible was measured using the Bolton tool in the 
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-

cant discrepancies became apparent with use of manual 

-
-
-

lary canines and premolars in both arches.

be substantiated when the entire dental arches were con-

value was obtained less exactly than on the mesial aspect. 

the discrepancy decreased if a measuring device was util-

were aligned prior to slenderising. To describe this course 
of action, the authors of this study themselves used the 
term “round tripping”.

Initially, the authors highlight the fact that this was a clinical 
study, i.e., it did not take place under controlled conditions 

was generally smaller than that predicted by the ClinCheck 

was severest in the mandibular canines, this may have been 
due to the fact that they are frequently tipped forwards, 
distorotated and in close contact with their neighbouring 
units. On the other hand, if the mandibular premolars were 

seldom prescribed for them; this again was most likely 
based on the desire not to change the posterior occlusion.

when the enamel was reduced using manual abrasive 
strips, this is not overly surprising given that this procedure 
is quite painstaking, especially in posterior teeth. Another 

-
ing that the width of two adjacent teeth was reduced equally 

-
dontic teeth, prosthetic restorations).

The normality of the data distribution was controlled 
with a Shapiro-Wilk test, then standard descriptive statistics 
(mean, median, standard deviation) for data related to char-

-

device used) were calculated. A Wilcoxon signed-rank test 

-
sion methods and slenderised teeth on the other was stud-
ied using a multilevel multiple regression analysis. The reli-
ability of the Bolton analysis tool in the ClinCheck was tested 

-

P

The sample size was based on an initial calculation with an 
additional 10% individuals to compensate for those who 
might be lost during the lengthy investigation. The reliability 

-

the two impression techniques. 

-

(≙
≙ 237 teeth) with a mean of 

carried out in 33 participants. It was scheduled either at the 
≙ 231 teeth) or after arch alignment 

≙

manual strips in 139 teeth and burs in 219 teeth.
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yield slightly, giving the illusion of existing space. The 

control of the created distance with a measuring gauge 
does not require any further comment. The improved per-

consequence of the increased accessibility of the interprox-

leading to more frequent root resorption.
In their study, these authors regarded a discrepancy of 

-

arily amounts to at least 0.20 mm. Overall, the observed 

patient characteristics. The strength of this typical multi-
centre clinical study is also one of its limitations because it 
involved many confounding personal and technical vari-
ables. One can also question the precision of the Bolton 
subroutine measuring tool.

Summary

 • The outcome of this clinical study was that clinicians 

ally planned in the ClinCheck system. The general ten-
dency was to remove less enamel than foreseen during 
the virtual treatment simulation.

 • The mandibular canines were the teeth where the dis-
crepancy between virtual and factual reality was great-
est. The same was true if only the dimension of the 
distal tooth surfaces needed to be reduced.

 •
these cutting tools also led to the smallest deviations 

Commentary

colleagues in Italy where they cook with water – like every-

ately get what they wanted – boiling water (a patient with an 

not, because it looks as though the patients/practitioners 

cause for the second phase of treatment? It would also be 
interesting to know how completely the results of therapy 

system exactly, and how good these results were in cases 
-

lated by the system. Just a few initial questions.

-
ume, particularly in the presence of periodontal bone loss.” 

had become so old and yet was not aware that performing 

teeth. He would actually have expected the opposite (i.e., 

roots), because originally anterior teeth in particular can be 
sagittally staggered, which allows for more space between 
their roots than if they are lined up next to one another like 

-

in patients with severe conditions (with periodontally high-

 interradicular bone volume, at least in adult female pa-
independent of IER 

(bold emphasis by this author)”1.
In the second reference, a statement is found that 

marginal bone loss and periodontal damage, especially if 
2.

Furthermore, it should be commonly agreed that vol-
-

mension to the power of three. Also, in the text by Hellak et 
al1

In short, distance can be captured/comprehended easily – 
in contrast to volume which is far more demanding to com-
pute and understand.
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Again, this critic and perchance his readers will con-
clude: learning/acquiring new/better knowledge never 

human life that is real.”

-

treatment for adult crowding with interproximal enamel reduction:  
A retrospective three-dimensional cone-beam computed tomography 

-
tic and periodontal treatment: Their current status. J Orofac Orthop 

Periodontal parameters in adult patients with clear aligners  
orthodontics treatment versus three other types of brackets:  
A cross-sectional study
Mulla Issa FHK, Mulla Issa ZHK, Rabah AF, Hu L.
J Orthodont Sci 2020;9:4.

Introduction

One of the main motivations for patients to consider ortho-
dontic treatment is to improve their appearance and smile. 

-
ous unavoidable auxiliaries makes oral hygiene quite de-

the periodontium and ultimately the enamel due to plaque 

healthy tissues are a prerequisite for successful orthodon-
tic treatment. Plaque adhesion is a corollary of electrostatic 
interactions and the Van der Waal forces depending on the 
retention capability of the surface structure for microbiota.

There are typical physical and clinical disparities be-

-
tional metal (CB) and conventional ceramic (CCB) ones be-
cause the elastomerics used to attach the wire are the main 
source of pollution. When comparing bracket-based braces 
to aligners, it must be acknowledged that clear aligners 
cannot be the appliance of choice in every instance when 
orthodontic therapy is required.

data regarding how conventional and self-ligating braces 
plus clear aligners relate to each other periodontically,  
they sought to analyse this by means of seven gingival 
 parameters.

Subjects and methods

sample was divided into four groups of 20 patients accord-
ing to the type of appliance with which they were treated:
 • Group 1: Conventional edgewise metal brackets with 

 • Group 2: Conventional ceramic brackets, ligation mode 

 • Group 3: Self-ligating brackets (Tomy International, 

5.2 years.
 •

the maxilla and mandible. The exclusion criteria were 
smoking, pregnancy, diabetes, circulatory disease, medica-

-
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odontal interventions, and extensive restorations close to 
the gingival margin.

The assessed periodontal parameters collected by just 
one calibrated examiner were Plaque Index (PI), Gingival 
Index (GI), Gingival Bleeding Index (GBI), Sulcus Bleeding 
Index (SBI), Papillary Bleeding Index (PBI), Basic Periodontal 
Examination (BPE) index and bleeding on probing (BOP).

For statistical purposes, standard data (mean, standard 
deviation) were calculated. A multivariate and Bonferroni 
correction were also implemented (P

The mean values for the individual indices and information 

 •

 •

 •

 •

 •

 •

 •
-

tween any of the groups.

Somewhat repetitive is the information that overall, the 
plaque level/height for each of the seven periodontal indi-
ces was highest with standard metal braces, particularly in 
comparison to clear aligners. This can be easily explained 

impediments encountered, as also noted in previous pub-

explain this as being due to “patient compliance of hygienic 
instructions”, without explaining what these instructions 
were. They also attest that clear aligner treatment produces 
“better results aesthetically and functionally” – a statement 
that cannot be substantiated by any passage in the text. If 
self-ligating brackets fared better than conventional attach-

modules needed to hold the brackets as well as less angels 
and wings”. The clear aligner group comprised the highest 
number of female patients; information about the possibil-

-
erence (costs?) is almost completely concealed in the script.

of their study is the fact that “… the number of patients with 

treatment”, which again is hard to understand because 
each of the four groups consisted of 20 individuals.

Summary

Clear aligners and, to a somewhat lesser extent, self-ligating 
brackets result in higher periodontal index scores. The pre-
dominance of self-ligating brackets over traditional ones is 
due to the reduced size of the former and their absence of 
paraphernalia. Clear aligners allow for optimal oral hygiene 
during orthodontic treatment and are therefore recom-
mended.

Commentary

A publication with an enormous quantity of numbers and 
very decorative pictures and yet the overall verdict has to 

at least, because even all the impressive data about the in-
dividual periodontal parameters are worthless for two 

-
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and in the second year of treatment for the conventional 
bracket cohort? And second, no measurement error assess-
ment is reported, which is a no-go in any present-day scien-

Furthermore, the discussion is more a repetition of the 
results in words than anything else. The references are par-
tially misleading which forced this reviewer to go to the 
original articles and read them to come to this conclusion; 

gets, the more bored the readers of the Journal of Aligner 
Orthodontics will become. Worse still – they might ask why 
this commentator summarised this publication anyway? In 
his defence, he argues that he tried to expand the scope of 
journals from which he extracts the articles he reviews; this 
one comes from the Journal of Orthodontic Science, the 

this reviewer is lucky enough to have repeatedly visited 

been impressed by the level of knowledge of his local col-
leagues, a large number of whom received specialist train-
ing overseas.

The fact is, the text was initially declined by the review 
panel and thus revised for 3 months – certainly not long/
thoroughly enough. Were the reviewers already tired dur-
ing the second attempt or preoccupied by other projects?

This commentary began with a reference to Shake-
-

chant of Venice”. As good as the journal derivation of this 
article is, as inspiring its title may be (though not quite cor-
rect since aligners are not “other types of brackets”), as 
impressive as its enormous quantity of data is and as su-

 
“All that glisters is not gold.”



234

Societies and meetings

answer section. Please refer to society websites for the latest details.

European Aligner Society (EAS)

www.eas-aligners.com

E-mail: secretary@eas-aligners.com

3rd EAS Congress, 7-9 October 2021
The 3rd EAS Congress will take place from 7–9 October 

The EAS has curated an absorbing programme which 

congresses (and meetings), and continues to explore the 
perpetual advances in technologies and techniques in 
aligner orthodontics. The Congress will draw together the 
latest innovations presented by an international line-up of 

-
gether two and a half days of plenary lectures, peppered 
with break-out sessions and workshops, so that the learn-
ings are delivered in a measured way, and everyone can dip 
in or delve deeper into the subjects that interest them most.

-
lowed after a year of coronavirus closedown.

Further information is available at www.eas-aligners.com

Sociedad Argentina de Ortodoncia con 
Alineadores (Argentine Society of 
Aligner Orthodontics – SAOA)

https://www.ortodoncia.org.ar/saoa-principios- 
fundacionales
https://www.instagram.com/saoa.2020/

Forthcoming meetings
-

demic, we have scheduled only the GEOA meetings (SAOA 
study group). We also continue with our 1-year course to 

SAO.

Q&A

popular. What software is most commonly used in your 
country?

-
-

tec. Some orthodontists use Blue Sky Plan.
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Australasian Clear Aligner Society 
(ACAS)

https://acasociety.com

E-mail: info@acasociety.com

Forthcoming meeting
ACAS2021 Clear Aligner Symposium: 11–12 February 2022, 

-
ary 2022.

Thank you for your patience while we have been assessing 
the best option for ACAS2021. We have always said we are 
committed to only holding ACAS as a physical event at a 
time when it is safe to do so and that we can all be together. 
The health and safety of our members and sponsors has 
always been our main priority.

ACAS201 until 10–12 February 2022. This date change was 

not taken lightly, and was made after many committee 
meetings and lengthy conversations with all stakeholders. 

-

highly respected Sydney speakers, 30% of our members as 

and members, and this played a major part in making this 
hard decision.

The event will be held in the same space as planned for 

same.

If you have any questions, please do not hesitate to 

we cannot wait to have everyone join us face to face in Feb-
ruary 2022.

Tickets purchased after 1 April 2021 will be fully refunded 
or credited for 2023 symposium if the 2021 symposium is 

due to a state border closure. Ticket+membership pack-
ages purchased after 1 April 2021 will be refunded minus 
membership fee or credited for 2023 symposium if the 

if you cannot attend due to a state border closure.
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Aligneurs (French Society for Aligner 
Orthodontics – SFOPA)

http://sfopa.org

E-mail: contact@sfopa.org

Forthcoming meeting
The 5th SFOPA congress at the Intercontinental Hotel in 

available soon.

Orthodontie (German Association for 

www.dgao.com

E-mail: info@dgao.com

Forthcoming meeting

be available soon at https://www.dgao-virtual.com.

any more appropriately. What stays: Treatment with align-

former opponents are more and more becoming its users, 
plus the system is yet developing rapidly. What is really new 

-
gresses by attending its lectures, but also by contact with its 
exhibitors. That remains, and probably will always remain.

-
ular” congress. Because complete capitulation was never 
an option the board of the German Association for Aligner 

-
respondence and many lengthy telephone conferences to 

past, we are entering a new territory with the 1st Virtual 

ice, because what other societies have achieved, we can do 
at least as well. But we need your help: your registration for 
this conference, which is not just another Zoom event, but 

an interactive virtual meeting, i.e., nothing digital can be any 

Speaking of support: We thank our very generous indus-

contact with you at this congress. There is so much that is 
-

standing, insight, experience).
Everything is the same – your/our congress on aligner 

when the future is concerned.
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Japan Academy of Aligner Orthodontics 
(JAAO)

http://aligner-orthodontic.com/

Contact: japan.aligner.ortho@gmail.com

Forthcoming meeting

Swiss Society for Aligner Orthodontics 
(SSAO)

www.aligner-ortho.ch/

Contact: SGAO Schweizerische Gesellschaft für Aligner 
Orthodontie

Switzerland.

E-mail: hello@aligner-ortho.ch

Taiwan Association of Aligner 
Orthodontics (TAAO)

www.taao.com.tw

Forthcoming meetings

Taiwan.

After careful consideration at the TAAO, we decided to post-
pone the international symposium, which was originally 

2021. We apologise for any inconvenience caused by this 
change. 

help them avoid and address the problems that may arise 
from each type of case, discussing what can and cannot be 
done when dealing with aligners. 

Further information is available at: www.taao.com.tw

Q&A

popular. What software is most commonly used in your 
country?
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Guidelines for Authors

General Information
The Journal of Aligner Orthodontics publishes clinically relevant 

peer reviewed and intends to be the reference journal for 
Aligner Orthodontics, showing the whole potential of the 

-
thodontists and people interested in orthodontics, from be-
ginners to the most advanced practitioners. Articles deal 
with basic procedures, case reports about special situations, 
multidisciplinary treatment including aligner procedures, 
and original studies (clinical studies, studies on materials and 
devices, literature reviews). Auxiliary procedures such as 

journal contains editorials, expert discussions, tips and tricks, 
learning from mistakes, summaries of publications from 
other journals, book reviews, and news from the industry.

Please read the guidelines and instructions below for de-

requirements and standards.

Original articles are considered for publication on the con-
dition that they have not been published or submitted for 
publication elsewhere.
 • The publisher reserves the right to edit manuscripts for 

length and to ensure conciseness, clarity, and stylistic 

 • -
cess by editors and appropriate content experts. There-
fore, it is important that submitted manuscripts and 
illustrations do not contain information that will identify 

will not be sent to reviewers).
 •

rejected.

Appeal of Decision 
-

pealed.

Manuscript Submission Procedure 
-
-

www.manuscriptmanager.net/jao.

Permissions and Waivers
If all or part of previously published material is used, per-
mission must be obtained from the copyright holder. It is 

Waivers must be obtained for photographs showing 

Copyright Assignment

quintessence-publishing.com/deu/en/journal/journal-of- 
aligner-orthodontics, must be signed by all authors and 
 uploaded at www.manuscriptmanager.net/jao.

The submission of the manuscript by the authors means 
-

sence Publishing if and when the manuscript is accepted for 
publication. The work shall not be published elsewhere in 
any language without the written consent of the publisher. 
The articles published in this journal are protected by copy-
right, which covers translation rights and the exclusive right 
to reproduce and distribute all of the articles printed in the 

and the like, or reproduced photographically without the 
prior written permission of the publisher.

Ethical Guidelines
Authorship
Authors submitting a manuscript do so on the understand-
ing that it has been read and approved by all the authors 
and that they all  agree to the submission of the manuscript. 
The number of authors is limited to six.

Acknowledgements
Specify contributors to the article other than accredited 
authors. Also include any funding sources for the study, as 
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interest be part of the manuscript. The Journal of Aligner 
Orthodontics requires all sources of institutional, private, 

manuscript to be fully acknowledged and any potential 

should be acknowledged, and principal grant holders 
should be listed. Please include the information under 
Acknowledgements.

Ethical Approval
Experimentation involving human subjects will be pub-
lished only if such research has been conducted in full 
accordance with ethical principles, including the World 

-
tional requirements of the country in which the research 

that the experiments were undertaken with the under-
standing and written consent of each subject, and accord-
ing to the abovementioned principles. A statement re-
garding the fact that the study has been independently 
reviewed and approved by an ethical board should also be 
included. Editors reserve the right to reject manuscripts if 
there is doubt as to whether appropriate procedures have 
been followed.

Clinical Trials
 

ww.consort-statement.org.

Manuscript Format and Structure
Presentation
The presentation must clearly convey clinical reports, re-

technical jargon, but clearly explain its meaning where its 
use is unavoidable. Titles, abstracts, and the main text 
should be written using language that can be easily under-
stood by any dentist.

Abbreviations/Acronyms
Abbreviations should be kept to a minimum, particularly 
those that are not standard. Terms and names that are 
abbreviated, or acronyms, should be written out when 

units of measurement need not be spelled out.

Tooth names 
The full names of individual teeth must be given in the text. 

-

unwieldy. 

Structure 
Include a title page, Abstract, main text, References, and 
Acknowledgements
appropriate.

Title Page 
-

to six key words in alphabetical order. Provide the physical 
address and email address of the corresponding author.

Tables and Figures

in order of appearance and grouped in the manuscript at 
the end of the text. When necessary, high-resolution images 

(elizabeth.ducker@gmail.com), upon article acceptance.

after acceptance of the manuscript, and that manuscript 
acceptance depends on the receipt of acceptable images. 
Although low-quality images may be adequate for review 
purposes, print publication requires images to be of the 

-

embedded.

Figure Legends
Figure legends should begin with a brief explanation of the 

panel, including the symbols used.

Reference List
-

script in the text (before punctuation) in order of appear-
ance, and correspond to the numbered reference list. All 
references cited in the text should be listed at the end of the 

communications in the reference list. 
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related to cervical vertebral maturation and body height. 

Standard Textbook

Manuscript Types

based.

-
-

tal/orthodontic practice. The articles should describe signif-
icant and original experimental observations and provide 

evaluated and, if necessary, repeated. 
The article Abstract should be no more than 250 words, 

giving details of what was done, using the following struc-
ture: : A clear statement of the main goal of the 
study and any tested hypotheses. Materials and Methods: 

Results
any statistical analysis. Conclusion: State the major conclu-
sions of the study, as well as their implications and rele-
vance to the practice of orthodontics.

The main text should include Introduction, Materials and 
Methods, Results, Discussion, and Conclusion sections.

The Introduction should summarise the background of 
the research objectives and should emphasise the rele-
vance of the study to the practice of orthodontics.

The Materials and Methods -
cient detail so that, in combination with the references 
cited, all clinical trials and experiments reported can be fully 
reproduced. 
(including where the manufacturer is based – town/city and 
country), known methods should be referenced, and data 
analysis should be described.

The Results should be presented in this section in a logi-
cal sequence in the text, using tables and illustrations, 
where appropriate. 

The Discussion section should include references to pre-
-

tice of orthodontics should be included. 

The Conclusion -
ings. Instead, the conclusions should relate to the aims of 
the study and the relevance to orthodontic practice. The 
conclusions should be supported by the data.

-
ures, materials, and devices.

Review Articles
The review can be a topic review or systematic review. It 
should cover a topic of interest for the practitioner and 
should address a clinical problem, diagnosis, or treatment. 

The review Abstract should be no more than 250 words 
and include: , Data Sources, and Conclusion. 

The main text should be divided into Introduction, Data 
Sources, Resources Selection, , Discussion, and 
Con clusion. Search strategies must be described, and 
evidence-based systematic approaches are expected. The 
Discussion and Conclusion should address the relevance to 
the general practitioner, and should be supported with clin-
ically relevant photographs.

Case Reports
-
-

lished conditions, or they should be methods of treatment 
that are educational for beginners. Case reports should 
include: Abstract, Introduction, Case Presentation, Discus-
sion, and Conclusion/Recommendation when necessary. 
The Abstract should be no more than 250 words and sum-
marise the case. The report should emphasise the new 
information provided and its relevance to practitioners, or 

follow-up period is required, and high-quality images 
should be included.

Method Presentation Articles
-

ments for clinical practice (a novel technique, new appli-
ance, technological breakthrough, or practical approaches 
to clinical challenges). The main text should be divided 
into an Introduction, Report, and Discussion. All parts 
should be well illustrated with clinical images, radio-
graphs, diagrams, and supporting tables and graphs 
where appropriate.
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