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Approaching complex orthodontic
treatment cases using aligners in
combination with skeletal anchorage
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Within the framework of treatment planning for missing teeth,
the fundamental question is how to offer long-term solutions.

Introduction

One option is to close the space with a prosthetic restoration

There are several options available for closing spaces after

such as a dental implant or fixed or removable partial den-

extractions or in cases of missing teeth, such as restor-

ture. Another option is orthodontic space closure, which

ations or implants or orthodontic treatment for space clos

makes it possible to avoid further tooth preparation, thus re-

ure1-13. In orthodontic treatment, aligner therapy has be-

ducing the tooth substance required, or even generate new

come increasingly popular in the last decades. Aligners are

bone through the tooth movement into the gap due to the

virtually invisible, using light forces and offering predictable

interdental fibres. Compared to space opening, however,

results with fewer potential side effects than other forms of

space closure has far greater requirements in terms of an-

orthodontic therapy14-18. They are therefore no longer an

chorage. Preservation of the sagittal vertical overlap and ad-

unusual alternative to fixed appliance treatment, but are

justment of the dental midlines often necessitates use of skel-

rather becoming the ‘new normal’ in orthodontics. Twenty

etal anchorage, especially in cases of dental asymmetry. The

years ago, it was thought that only simple cases with mild

present case report demonstrates a complex treatment using

to moderate crowding and spacing could be treated with

aligner orthodontics in combination with the Mesialslider

aligners, but it is now evident that aligners, in combination

(TADMAN, Gunningen, Germany) after loss of a maxillary

with attachments and auxiliaries, can resolve almost any

molar, including a mandibular incisor extraction approach,

orthodontic issue19-35. Precise diagnosis and treatment

closure of anterior open bite and solving of unilateral reverse

planning are required to achieve favourable results for both

articulation.

the patient and practitioner, and particularly complex cases
need thorough planning to be successful.
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Mini-implant–assisted tooth movement has broadened the limits and boundaries of conventional orthodontic treatment and can sometimes even lead to the avoidance of orthognathic surgery in borderline cases.
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implants or prosthodontic restorations. The present case
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report describes the challenges posed by a complex com-

the insertion site can be planned optimally and the mini-im-

bined treatment with skeletal anchorage and aligner

plants and appliance can be inserted in just one appoint-

orthodontics.

ment47,51. In both the conventional procedure with an impression or scan and the use of insertion guides, the

Mini-implants for anchorage

mini-implants are inserted first, and only then is the ortho-

Orthodontic mini-implants are now the most popular of the

dontic appliance attached to them. This procedure can be

skeletal anchorage systems due to their versatility, low sur-

referred to as ‘TADs-first’.

gical invasiveness and relatively low cost36-41. In the first few

The orthodontic appliance may not fit perfectly due to

years after their introduction, placement of mini-implants

inaccuracies in the process (impression, fabrication, etc.),

was initially only interradicular36; however, the alveolar pro-

however, and in such cases it therefore cannot be inserted.

cess often proves to be only partially suitable for mini-im-

Thus, the concept of placing the appliance first and then

plant placement. Disadvantages include the higher rate of

adding the mini-implants for skeletal anchorage has now

implant loss in the alveolar process and the risk of root

attracted interest; this approach can be referred to as the

damage42.

The anterior palate, on the other hand, has

‘appliance-first’ concept. For this reason, a new coupling

proven to be a highly reliable insertion region43. The Mesial

option is now presented by means of a special double-bar-

slider (TADMAN, Gunningen, Germany) is now used as a

rel internal thread that allows angular stable coupling of the

standard device for mesialisation in the maxilla44,45.

mini-implant to the orthodontic appliance. Angular stable

In addition to anchorage, the second advantage of mini-

screw connections allow the mini-implant to be inserted

implants is that they offer physical guidance of the teeth,

even with a misangulation of up to 15 degrees without com-

which appears to be essential in the context of aligner ther-

promising stability. This feature makes it possible to place

apy. Due to its prefabricated elements, the Mesialslider can

the mini-implants only after the orthodontic appliance has

be manufactured directly intraorally, or after a scan or im-

been inserted and, at the same time, to achieve a tilt-stable

pression has been taken in the laboratory. By using virtual

coupling. This offers a new possibility to implement the

planning and CAD/CAM manufactured insertion guides, the

appliance-first principle in clinical practice (BENEfit Direct

slider can be fabricated prior to mini-implant insertion such

System, TADMAN).

that mini-implants and Mesialsliders can be placed in just
one session46,47.

Case report

CAD/CAM Mesialslider
Until now, the Mesialslider has usually been manufactured

A 48-year-old woman first visited the orthodontic practice

through a classical laboratory process with band fitting,

of Dr Schupp and colleagues in Cologne, Germany, in Octo-

impression taking, fabrication of a plaster model and sub-

ber 2018. After her dental practitioner told her that her

sequent manufacture of the appliance using prefabricated

maxillary left first molar needed to be extracted and re-

components48. Due to the further development of intraoral

placed with a dental implant or fixed prosthodontic restor-

scanners and their availability as well as advances in addi-

ation, she felt the desire to change her dental and oral situ-

tive manufacturing, digital CAD/CAM workflows have been

ation and requested an invisible orthodontic treatment

described for the fabrication of expanders and retainers,

alternative to resolve the crowding in both arches.

for

example49,50.

The clinical extraoral examination showed a relatively
long face with a reverse smile arc and a large nasolabial

BENEfit direct coupling

angle (Fig 1). Mouth closure revealed severe tension of the

In the conventional BENEfit system (TADMAN), the mini-

lip muscles. Intraoral diagnostics showed a narrow maxilla

implants are inserted first, then an impression or scan is

with moderate crowding and a reverse smile arc. The an-

taken to fabricate the appliance. In recent years, insertion

terior mandible demonstrated severe crowding, with the

guides have also been used increasingly frequently; in this

mandibular right central incisor in a 90-degree rotated pos-

way, the appliance can be fabricated in advance. This means

ition. Additionally, the patient showed an anterior open bite
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Figs 1a-h Pretreatment situation. (a to c) Extraoral records show a reverse smile arc, large nasolabial angle and difficulty in closing the
mouth. (d to h) Intraoral records: the maxillary left first molar had just been extracted and suturing material was still in situ. The patient
had a narrow maxilla with infraposition of incisors and supraposition of premolars. The mandible showed severe crowding with
90-degree rotation of the mandibular left central incisor. Reverse articulation of the maxillary right second molar/the mandibular right
first and second molars and anterior open bite were present. Direct bonded vertical rectangular attachments had already been placed
on the maxillary right second premolar to lateral incisor, maxillary left second premolar to lateral incisor, mandibular left canine to
second premolar and mandibular right canine to second premolar.

of 2 mm, Angle Class I on the right side and Angle Class II of

As multiple orthodontic problems were present in this

the width of half a premolar on the left side. The maxillary

case, a decision was made to perform intraoral scanning and

right second molar and the mandibular right first molar

finalise the orthodontic treatment planning virtually. Vertical

occluded in a reverse articulation. The gingival phenotype

direct bonded attachments (Fig 1) were applied on the max-

was thin and multiple recessions were present (Fig 1). A

illary and mandibular canines and premolars prior to intra

vertical growth pattern was identified with a bialveolar pro-

oral scanning. The scan data as well as intra- and extraoral

trusion in both arches (Fig 2). The short screening test re-

photographs were then incorporated into the ClinCheck soft-

vealed no signs of craniomandibular dysfunction.

ware (Align Technology, San Jose, CA, USA) treatment plan.

Journal of Aligner Orthodontics 2022;6(2):103–120
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a

b
Measurement
Incisor horizontal overlap (mm)
Incisor vertical overlap (mm)
Interincisal angle (degrees)
Convexity of A (mm)
Lower facial height (degrees)
6_-PTV distance (mm)
1¯-APo distance (mm)
1_-APo distance (mm)
1¯-APo angle (degrees)
1_-APo angle (degrees)
XI-OcP (mm)
XIPO-OcP angle (degrees)
LL-E-plane (mm)
Upper lip length (mm)
Lip embrasure – occlusal plane (mm)
Facial (angle) depth (degrees)
Facial axis (degrees)
Conical angle (degrees)
Mandibular plane (degrees)
Maxillary depth (degrees)
Maxillary height (degrees)
Palatal plane (degrees)
Cranial deflection (degrees)
Cranial length anterior (mm)
Facial height posterior (mm)
Ramus position (degrees)
Porion location (mm)
Mandibular arc (degrees)
Corpus length (mm)

c

d

Mean ± SD
2.5 ± 2.5
2.5 ± 2.0
13.0 ± 6.0
0.0 ± 2.0
47.0 ± 4.0
21.0 ± 2.0
1.0 ± 2.3
3.5 ± 2.3
22.0 ± 4.0
28.0 ± 4.0
1.8 ± 3.0
24.5 ± 4.0
0.0 ± 2.0
24.0 ± 2.0
−3.5
90.0 ± 3.0
90.0 ± 3.0
68.0 ± 3.5
27.2 ± 4.5
90.0 ± 3.0
56.6 ± 3.0
1.0 ± 3.5
27.0 ± 3.0
55.0 ± 2.5
55.0 ± 3.3
76.0 ± 3.0
39.0 ± 2.2
31.0 ± 4.0
81.0 ± 2.7

Evaluation
2.4
−0.5
129.6
4.9
53.3
5.7
0.6
3.0
13.8
36.6
1.4
22.6
−0.7
11.3
1.0
78.5
80.4
56.2
45.3
91.2
60.7
4.2
23.6
19.9
20.1
71.0
13.7
34.9
22.2

Difference
−0.1
−3.0
−0.4
4.9
6.3
−15.3
−0.4
−0.5
−8.2
8.6
−0.4
−1.9
−0.7
−12.7
4.5
−11.5
−9.5
−11.8
18.1
1.2
4.1
3.2
−3.4
−35.1
−34.9
−5.0
−25.3
3.9
−58.8

Figs 2a-d (a) Initial panoramic radiograph and (b) lateral cephalogram before extraction of the maxillary left first molar. The mandibular
left third molar was displaced and impacted and extraction was advised. (c and d) Values gained on the lateral radiograph. SD, standard
deviation.

The patient was informed about different treatment al-

the open bite and, extraorally, the smile arc. Over the entire

ternatives regarding the extraction space for the maxillary

course of treatment, the maxillary right second molar to the

left first molar. Due to the amount of space and the loss of

left second premolar were covered by aligners. The maxillary

alveolar bone, dental implantation required additional bone

left second and third molars were mesialised separately with

augmentation with a more invasive procedure; however, the

the Mesialslider inserted by Prof Wilmes; aligner treatment

patient realised that orthodontic space closure was a possi-

on these teeth was omitted during this phase.

bility and therefore specifically requested this treatment

Several virtual treatment simulations were identified to

option. As skeletal anchorage in combination with a Mesi-

approach the mandibular anterior crowding. As little ex-

alslider was necessary for a predictable result in the present

pansion and incisor proclination as possible were planned

case, the patient was referred to Prof Benedict Wilmes at the

to avoid worsening the gingival recession. The patient was

University of Dusseldorf, Dusseldorf, Germany for further

informed that incisor extraction would be a feasible treat-

consultation on this matter and potential collaboration.

ment alternative to address crowding. It soon became clear

As crowding was only moderate in the maxilla, it was

that the lack of space was too great for the crowding to be

addressed with anterior expansion and interproximal reduc-

resolved with IPR alone. Due to the severe crowding and the

tion (IPR) only. Anterior retrusion was also planned. No ad-

position of the mandibular left central incisor, a single ex-

ditional incisor extrusion was needed as reclination already

traction of the mandibular left central incisor was consid-

provided relative extrusion and thus led to improvement of

ered the optimal choice (Fig 3).

106
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Figs 3a-j Intraoral situation transferred
into the ClinCheck software and simulation of the potential treatment outcome
with extraction of the mandibular left
central incisor and space closure with
vertical rectangular attachments on all
the mandibular anterior teeth.

a

b

c

d

e

f

g

h

i

j
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a

b

a

b

Figs 4a-b Intraoral situation after
extraction of the maxillary left first molar
and the mandibular left central incisor
with insertion of aligner #1.

c

Figs 5a-c Virtual implant positioning (a) and design of the Mesialslider (b and c).

b

a

c

Figs 6a-c (a) Comparison of conventional BENEfit and BENEfit Direct mini-implants. (b and c) With the BENEfit Direct system, the slider
is positioned correctly using a silicone key. (c) Mini-implants are only placed after insertion of the Mesialslider.

The first virtual treatment plan included 47 aligners. The

quently approved by the dental practitioner. Because of the

mandibular left central incisor was extracted just before

pronounced and asymmetrical need for anchorage, a me-

aligner #1 was inserted (Fig 4). Staging was doubled for

dian posterior mini-implant (2 × 7 mm, BENEfit Direct Sys-

uprighting of the roots of the mandibular left lateral incisor

tem) was planned for the patient in addition to the two

and right central incisor. Vertical rectangular attachments

paramedian mini-implants (2 × 9 mm, BENEfit Direct Sys-

were placed on the mandibular right central and left and

tem) (Fig 6a) (tripodal support).

right lateral incisors for angulation control.

The digitally designed Mesialslider consisted of a round
slider bar and a double shell for the maxillary left second

Mesialslider

and third molars with two tubes. The shells were designed

For planning and fabrication of the Mesialslider, the maxil-

with a gap of 0.05 mm between the metal and tooth sur-

lary scan and lateral cephalogram were uploaded to the

faces to allow space for the adhesive bond (Fig 5).

TADMAN.de portal. Virtual implant positioning and design

The Mesialslider was then fabricated by selective laser

of the Mesialslider (Fig 5) were performed and subse-

sintering. Insertion of the mini-implants and incorporation

108
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Fig 7 Mesialslider with a NiTi tension spring (200 g) in situ. Three mini-implants were
inserted in the anterior palate to provide maximum anchorage for unilateral mesialisation. The Mesialslider was inserted with occlusal shells at the University of Düsseldorf.

a

Figs 8a-e Intraoral records with
aligner #10 in situ show good aligner fit.
Additional vertical rectangular attachments were placed on the mandibular
incisors for better angulation control
when closing the extraction space. Slight
decubitus was visible at the most distal
point of the Mesialslider. The slider was
covered with Triad Gel (Dentsply Sirona,
Charlotte, NC, USA) to avoid further
irritation of the palatal mucosa.

b

c

d

e

of the appliance took place in a single appointment: after

inflammation is superficial, the mini-implants remain suffi-

local anaesthesia, the Mesialslider was positioned in the

ciently stable. It is not advisable to remove the implants due

correct location using a silicone transfer key, the shells were

to chronic inflammation. The patient was motivated to im-

attached to the molars (Fig 6a) and then the BENEfit Direct

prove her oral hygiene and application of chlorhexidine gel

mini-implants were placed (Fig 6c). The appliance was acti-

(e.g., Chlorhexamed Mundgel 10 mg/g, GlaxoSmithKline

vated with NiTi closing springs (200 g) (Fig 7). The aligners

Consumer Healthcare, Munich, Germany) was recom-

were initially extended only up to the maxillary left second

mended, which improved the inflammatory state.

premolar in the second quadrant so that the aligners and
Mesialslider could be used without the need for synchron

Course of treatment

isation (Fig 8).

The orthodontic control visits took place every 10 weeks in

Due to suboptimal oral hygiene and inadequate clean-

the office of Dr Schupp and colleagues. At the first control

ing of the region around the mini-implants, chronic inflam-

appointment, the patient demonstrated good aligner fit,

mation of the mucosa occurred in the anterior palate. If this

but mesialisation of the maxillary left molars had not yet

Journal of Aligner Orthodontics 2022;6(2):103–120
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Fig 9 Intraoral situation after
20 weeks of treatment: mesialisation is in process.

Fig 10 The fit was poor with
aligner #28, so a new scan was
performed for additional aligners.

a

b

c

d

e

f

Figs 11a-f Intraoral records after 28 weeks of treatment for additional aligners. At this stage, around 3 mm mesialisation had occurred.
Vertical differences appeared in the mandibular incisor region.

started (Fig 8). To supplement the NiTi closing spring, a

incisor area had already been closed, but the red–white

power chain was added later.

aesthetic was still insufficient due to a large black triangle

Good aligner fit was also demonstrated at the second

in this area (Fig 12b). In addition to the further uprighting of

control visit. Mesialisation began, with around 1 mm meas-

the neighbouring roots, IPR was planned to reduce this

ured at the distal end of the Mesialslider (Fig 9). The NiTi

black triangle as much as possible and to establish a physio

closing spring was activated again.

logical level of the gingiva.

After a further 8 weeks (aligner #28), another millimetre

Following placement of 47 aligners and a total treat-

of mesialisation was recorded, but the aligner fit, particu-

ment time of approximately 1 year, the patient presented

larly in the mandibular anterior region, was insufficient

with 5 mm mesialisation of the maxillary left second and

(Figs 10 and 11). A new scan had to be taken and additional

third molars and an improperly fitting aligner in the man

aligners with the same therapeutic goal were produced.

dible. The mandibular left first premolar was no longer

Figure 12 shows the result after the first phase of treat-

tracking; thus, the attachment was removed and a new

ment: the extraction gap in the mandibular right central

intra
oral scan was performed for additional aligners

110
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a

Figs 12a-e Intraoral records taken
19 weeks later (approximately 12 months
after treatment started) for additional
aligners. Around 5 mm mesialisation had
occurred. The mandibular left first
premolar had stopped tracking and
exhibited a mesially angulated position.
The former attachment was removed
and a new horizontal rectangular one was
planned in the ClinCheck software
(see Fig 13).

b

c

d

e

(Fig 12). Button cutouts were added to the palatal surface

ment to end in an occlusal relationship. Button cutouts

of the maxillary right first molar and the buccal surfaces of

were inserted buccally on all molars on the left side and up

the mandibular first molars for criss-cross elastics and

and down elastics were worn in addition to aligners (Fig 18f).

Class II elastics (1/8 medium [4 oz] and 3/16 medium [4 oz];

The panoramic radiograph after removal of the Mesialslider

Forestadent, Pforzheim, Germany) (Fig 13). Figure 14 shows

is shown in Fig 19. The maxillary left second and third mo-

the mesialisation progress of the maxillary left second and

lars showed good root inclination, as did the roots of the

third molars after 1 year of treatment. Figure 15 shows the

mandibular anterior teeth which were parallel after closure

intraoral situation with the mandibular left first premolar

of the extraction space. The mandibular third molar was

still in a mesially tipped position.

still in situ and surgical extraction was again advised.

The space in the maxillary left first molar area was

Figures 20a to c present the extraoral records at the end

closed after a total treatment time of 2 years (Fig 16). The

of treatment, showing a harmonious smile arc following the

Mesialslider was then removed. At the same time, the max-

curvature of the lower lip and relaxed lip closure. The post-

illary left second and third molars exhibited an intruded

treatment intraoral records showed well aligned arches

position; as a result, a further scan and additional aligners

with Class I occlusion on both sides (Figs 20d to i). A Tuver-

with the help of up and down elastics were required to ad-

son midline was achieved and the periodontal situation in

just the occlusion. A small black triangle remained in the

the mandibular incisor region was satisfactory. No final lat-

mandibular incisor region (Fig 17). Further root uprighting

eral cephalogram was performed for this patient as in Ger-

and IPR were planned so the papilla could recover even

many, for a radiograph to be taken, there must be a medical

more for an improved red–white aesthetic (Fig 18). An add

reason and a justifying indication under the Radiation Pro-

itional phase with 28 aligners for further alignment and

tection Ordinance (X-ray Regulation of the Federal Republic

improvement of occlusion was planned in the ClinCheck

of Germany). Since a surgical procedure was excluded in

software (Fig 18). A gap remained mesial to the maxillary

the treatment of the present patient, cephalometric images

left second and third molars; due to the force component

were not taken due to the regulation for the protection of

of the Mesialslider, these teeth need further vertical move-

patients from damage by x-rays.
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j

Figs 13a-j Additional phase with 28
aligners for further alignment and
improvement of occlusion. Button cutouts
were planned according to the first
treatment phase on the mandibular left
first molar and the mandibular right
second molar buccally and on the
maxillary right second molar. Up to
0.3 mm IPR was necessary on the
maxillary and mandibular anterior teeth
for further alignment. The patient
continued to wear Class II elastics on the
left side and crisscross elastics from the
maxillary to the mandibular right second
molar to improve the reverse articulation
situation.
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Fig 14 Panoramic radiograph after 12 months of treatment.

a

b

d

e

Figs 15a-e Intraoral records for additional aligners. The mandibular left first premolar
had stopped tracking again even though there was space for the tooth to be uprighted
distally.

a

Figs 17a-e Intraoral situation after
removal of the Mesialslider and completion of mesialisation of the maxillary left
second and third molars. Due to the
intruded position of these teeth and the
severe palatal root torque, additional
aligners were required to finalise the
occlusion.

c

Fig 16 After 2 years of treatment, space
closure was achieved in the region of the
maxillary left first molar and the mini-implants and the Mesialslider were removed.

b

c

d

e
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e

f
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j

Figs 18a-j ClinCheck simulation of the
final treatment phase with an additional
25 aligners after removal of the Mesial
slider and including the crowns of the
maxillary left second and third molars,
comparing the initial situation and the
virtually planned treatment outcome.
A gap remained mesial to the maxillary
left second and third molars due to the
force component of the Mesialslider so
these teeth required further vertical
movement to end in an occlusal relationship. Button cutouts were placed buccally
on all molars on the left side and up and
down elastics were worn in addition to
aligners.
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Fig 19 Panoramic radiograph taken after removal of the
Mesialslider. The maxillary left second and third molars showed
good root inclination, with the roots of the molars and the
mandibular anterior teeth being parallel after closure of the
extraction space. The mandibular left third molar was still in situ
and surgical consultation was again advised.

a

b

c

d

e

f

g

h

i

Figs 20a-j (a to c) Posttreatment extraoral records show a
harmonious smile arc following the curvature of the lower lip
and relaxed lip closure. (d to i) Posttreatment intraoral records
show well aligned arches with Class I occlusion on both sides
after aligner treatment. A Tuverson midline was achieved and
the periodontal situation in the mandibular incisor region was
satisfactory, with the black triangles having been closed almost
completely. (j) Panoramic radiograph taken 5 months after
treatment, showing a stable bone situation after mesialisation of
the maxillary left second and third molars into the extraction
space of the maxillary left first molar.
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a

b

c

d

e

f

Figs 21a-f Comparison of the pretreatment and posttreatment situation after therapy with the Mesialslider and aligners. The gap left by
the extracted maxillary left first molar was closed completely, the anterior open bite was closed and, with extraction of the mandibular
left central incisor, the mandibular anterior teeth were aligned and a functional anterior relationship was achieved.

A comparison from before and after treatment with a
combination of a Mesialslider and aligner orthodontics is

Discussion

shown in Figs 21 and 22. The massive gap left after extrac-

Performing complex orthodontic treatment with aligners is

tion of the maxillary left first molar was closed completely,

no longer considered an unusual approach; however, pre-

the anterior open bite was closed and with the extraction of

cise planning and patient compliance are vital for success.

the mandibular left central incisor, the mandibular anterior

Unfortunately, due to insufficient aligner wear, several

teeth were aligned and a functional anterior relationship

phases had to be performed with the present patient to

was achieved. The amount of movement performed includ-

obtain the desired result. Improved compliance could cer-

ing mesialisation and expansion is shown in Fig 23 and in

tainly have reduced the number of additional aligner phases.

the superimposition of the initial and final scans in Fig 24.

Particular movements, such as unilateral bodily molar

The whole treatment procedure included a total of

mesialisation of 10 mm, as presented in this patient, are

90 aligners. After a treatment period of 2.5 years, the man-

only predictable with skeletally anchored devices that pro-

dible and maxilla were aligned, the attachments were re-

vide maximum anchorage. As the Mesialslider was fixed

moved and the retention phase was initiated. A lingual fixed

solely to the mini-implants, there was direct anchorage for

retainer was inserted from the mandibular left first pre-

mesialisation. Implant loss rates are very low in the anterior

molar to the mandibular right first premolar and a remov-

palate; thus, the present authors relied on a secure,

able aligner was placed in the maxilla for night-time use.

non-compliance appliance.
Molar mesialisation with use of the Mesialslider
(mini-implants and sliding mechanics) has been described
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a

b

c

d

e

f

g

h

i

Figs 22a-i Course of treatment after extraction of the maxillary left first molar and a combination of aligner therapy and mesialisation
of the maxillary left second and third molars with the Mesialslider and complete space closure.

a

b

c

Figs 23a-c (a) Initial situation transferred into the ClinCheck software; (b) situation after removal of the Mesialslider with space
remaining mesial to the maxillary left second molar; (c) final planned situation showing the amount of expansion and mesialisation.
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that corrects problems quickly and effectively without compromising the profile. The question of which tooth is extracted requires careful evaluation, and the decision is
based on general considerations. Incisor extraction risks
Fig 24 Superimposition of the
initial and final
scans showing
the amount of
mesialisation
performed on the
maxillary left
second and third
molars.

loss of the papilla57; however, one of the most significant
advantages of this treatment method is the treatment time,
which can be reduced considerably58-60.

Conclusion
Mini-implant–assisted tooth movement has broadened the
limits and boundaries of conventional orthodontic therapy

in the literature and has been promoted particularly in case

and is being used increasingly as an additional tool in fixed

reports for bilateral use45,52. The present report demon-

and aligner orthodontics. The combination of the fixed

strated that unilateral space closure is also possible, and

Mesialslider appliance and removable aligners allows bod-

illustrated the new concept of an ‘appliance-first’ method

ily movement of the posterior teeth even in large spaces

for the use of a Mesialslider.

like the one described. Further treatment experience using

The advantages offered by the ‘appliance-first’ method

this combination and further publications about it are re-

are that insertion of mini-implants and placement of the

quired so that deeper knowledge can be gained and it can

appliance can be performed in just one appointment (how-

be included as part of modern orthodontics more often in

ever, the one-day procedure is also possible if an insertion

the future.

guide is

used47),

and that there is no risk of misfit of the

appliance and the mini-implants. On the other hand, the
appliance cannot be removed and reinserted easily for

Declaration

modifications or repairs, for example, and an additional
device is needed to hold the appliance in place during
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mini-implant insertion.
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It is important to be aware that when a bodily move-

interests.

ment is desired, clinicians usually often see nothing for 2 to
3 months until movement starts. This could be due to the
heavy forces that are applied initially with skeletally anchored sliding devices. Tooth movement is interrupted as
hyalinisation occurs within the periodontal ligament. Once
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