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Abstract -- Introduction: In 2015, a new technique for posterior mandibular bone anchorage, termed “Abalakov”,
was introduced. This technique enables the distalization of mandibular teeth and the entire arch as needed, utilizing
a single steel wire anchored to the internal oblique line of the mandibular ramus. This study aims to describe the
dental movements achieved with Abalakov anchorage for targeted orthodontic adjustments. Secondarily, it profiles
the patients who underwent this technique and evaluates their clinical responses, particularly regarding any signs of
intolerance. Method: We conducted a retrospective descriptive study of patients treated by specialists in
orthodontics and maxillofacial surgery in Lyon, France, from 2015 to 2023. A total of 32 cases involving 59 Abalakovs
were analysed, gathering data on orthodontic treatment details, patient demographics, and post-operative effects.
Results: The average molar retreat measured 3.70mm (s: 2.78mm), and incisal straightening averaged 10.80°
(s: 8.13°). The rates of inflammation, infection, and loss of anchorage were 5.1%, 1.7%, and 13.6%, respectively,
with class II decompensation was the primary indication with 84%. Conclusion: The Abalakov method appears to
complement the therapeutic arsenal available to orthodontists and surgeons for the treatment of patients requiring
solid mandibular posterior anchorage.
Introduction

The movement of the molar or mandibular arch backwards is
complex to manage, and the applied forces to achieve it must
be significant and controlled [1].

Numerous anchorage techniques are used to achieve this
movement, in particular mini-screws and mini-plates. Mini-
screws have the advantage of being easy to use, but their
stability is poor and the screw is often lost. Mini-plates are
more stable over time, but require surgical dexterity for
shaping the plate and may have poor clinical tolerance [2–4].

The system of posterior mandibular anchorage, named
“Abalakov”, usingosteosynthesiswires, optimises the advantages
and reduces disadvantages of the 2 previous techniques [5–9].

In fact, in a single surgical step and using a single steel
wire inserted into the ascending ramus of the mandible, the
orthodontist can perform the movement of the arch backwards
and the lingo-version of the mandibular incisors.
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The results found for incisor redress and molar pullback
seemed conclusive in previous studies [6–10].

The aim of this retrospective descriptive study was to
describe the dental movements obtained with the Abalakov
anchorage in the context of targeted orthodontic movements.
Secondarily, it aimed to carry out a description of the
population that had been subjected to this technic, and
the nature of the clinical response of patients and the
manifestation of any form of intolerance.
Method

To achieve the objectives, we performed a retrospective
descriptive study on patients who had received orthodontic
treatment involving the use of an Abalakov anchorage system.

We conducted the study on patients treated by a single
operator, (orthodontic specialist, private practice, Lyon,
France) and by 4 specialists in maxilla-facial surgery
(Maxillo-facial surgeons, private practice, Lyon, France) over
a period from 2015 to 2023.
tribution License (https://creativecommons.org/licenses/by/4.0), which permits
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Fig. 1. Photograph of a model with 2 Abalakov anchors, right and left, side and occlusal view.
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This study received ethical approval from the Ethics
committee of Hospices Civils de Lyon under the protocol number
24-5062. The inclusioncriteriawere tohave receivedoneormore
Abalakov anchorage systems during orthodontic treatment.

We collected 32 cases for a total of 59 Abalakovs.
All patients were treated orthodontically with the same

archwire sequence for vestibular and lingual brackets, with the
addition of vestibular brackets to maintain the spring in the
lingual technique. The springusedfordistalizationwasaNiTi300
grams-force spring in all cases (Fig. 1). The surgical procedure
was the same for all patients and thewire usedwas identical, i.e.,
a soft 0.4mm diameter steel wire (osteosynthesis wire)
positioned on the internal oblique line of the mandible (Fig. 2).

The Abalakov anchor was removed by simply cutting and
pulling the osteosynthesis wire, and a contact anaesthetic or
local anaesthetic could be used. Profile teleradiography was
not systematically carried out at the end of anchorage use,
when a clinical check or panoramic radiograph was sufficient
(particularly in cases of class 3 compensation).

The data obtained was processed and analysed in a
spreadsheet using Excel ® software, in the form of means (with
standard deviations) and percentages.

To analyse dental movements, cephalometric tracings were
made on profile teleradiographs before and after treatment using
Cephio®andBlueskyBio® software, by theorthodontic specialist.

The cephalometric analysis included:

–
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IMPA angle (angle between the mandibular plane and the
long axis of the mandibular incisor) to quantify the
straightening of the incisor axis,
–
 Frankfort plane line (connecting the Porion point to the
Orbital point),
–
 Perpendicular line (VHF) to the Frankfort plane passing
through the pterygoid point (Pt).

These lines were the reproducible horizontal and vertical
references used to quantify molar backoff, with:
–
 C: the most distal point of the crown of the mandibular first
molar.
–
 Distance C � VHF: measurement of the distance between C
and the vertical reference line: measurement was used to
quantify molar backoff at the coronal level of the mandibular
first molar.

The data was described in the form of averages and
percentages for the criteria used to describe the population
concerned, the clinical consequences of the technique and the
main dental movements.

The criteria analysed were:

–
 Dental movements obtained: straightening of the incisal
axis, molar displacement with measurement of the crown
back-off at the mandibular first molar.
–
 Post-operative effects: inflammation or infection of the
anchorage area, which might have required removal; loss or
breakage of the anchorage; sensitivity problems in the
sensory territory of the lingual nerve,
–
 Simultaneous avulsion of the mandibular wisdom teeth when
the device is fitted,
–
 The anchorage indication(s): class II decompensation prior
to orthognathic surgery, mandibular arch asymmetry
treatment, space opening, dental class III compensation
with or without associated orthognathic surgery,
–
 The time of use, i.e., the amount of traction that was applied
to the arch wire by an active spring
–
 Simultaneous use of the mandibular incisor reduction
technique (stripping),
–
 The position of the orthodontic arch: vestibular, lingual, or
mixed (vestibular in the mandible and lingual in the maxilla),
–
 Oral hygiene by the number of times the teeth were brushed
per day,
–
 Smoking status,

–
 Gender (female/male),

–
 Age on the day the anchoring device was fitted.



Fig. 2. QRCode to access a surgical modelling video.
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Results
Dental movements

Of the 32 cases analysed, 3 did not have a post-treatment
profile teleradiograph, as there was no need for this radiograph
at the end of treatment. The analysis of dental movements
therefore included 29 cases.

Molar back-off (most distal point of the crown of the
mandibular first molar) averaged 3.70mm (s: 2.78mm)
(Tab. I).

Incisal straightening averaged 10.80° (s: 8.13°) (Tab. I).

Population

Of the 32 cases analysed, 72% were women, and the mean
age on the day the anchorage system was fitted was 32 yr
(Tab. II).

The average number of times the teeth were brushed per
day was 2, and none of the patients were smokers.

Technique

All patients benefited orthognathic surgery if this was
indicated. All patients completed their treatment with a Class 1
dental occlusion.

The anchorage system was used for an average of 6 months
(s: 1.4 months). No mandibular incisor stripping was
performed.
Most patients received vestibular arch treatment (62.5%)
in the maxilla and mandible, 34.4% had a mixed appliance, i.e.,
a palatal arch in the maxilla and a vestibular arch in the
mandible, so 97% had vestibular arch for the lower jaw.
1 patient wore a palatal and lingual arch (Tab. II).

Most patients had their wisdom teeth removed at the start
of treatment and 10 patients had their 3rd lower molars
removed on the day the anchorage system was placed (Tab. II).

None of the patients had sensitivity problems in the
sensory territory of the lingual nerve and all the Abalakovs were
placed on the internal oblique line.

The main indication was class II decompensation,
accounted for 84% of indications, followed by arch asymmetry
treatment (22%), class III dental compensation (16%) and,
finally, space opening (6%) (Fig. 3).

Of the 59 Abalakovs, 3 presented localised inflammation of
the mucosa or gingiva around the anchorage system, with a
favourable outcome after repositioning the anchorage wire
and/or spring and implementation of strict oral hygiene
measures with the introduction of chlorhexidine mouthwashes
for 7 days. No system required removal for management of
localised inflammation. The left side showed more inflamma-
tion than the right side. Only 1 right sided anchorage
presented a local infection. It was treated with simple 7 days
antibiotic therapy and strict oral hygiene measures with the
introduction of chlorhexidine mouthwashes for 7 days. The
anchorage system did not need to be removed. Eight
anchorages were lost or broken, with only one that needed
to be replaced. The other cases of loss or breakage occurred at
the end of the treatment. More Abalakovs were lost or broken
on the left side than on the right (Tab. III).
Discussion

The overall results obtained were satisfactory. Dental
movements appeared to be in line with the results obtained by
Loris Wagner, i.e., an average molar pullback of 2.8mm at
6 months and an average incisal straightening of 13.8° [10].
The incisal straightening which appeared to be less good in our
study (10.80° (s: 8.13°)) is due to the difference of inclusion
indications from one study to another. Our inclusion criteria
were not only decompensations of class II but also
asymmetries or openings of spaces and in particular dental
class III for which the mandibular incisors may already have a
correct axis or even a lingo version that we will want to correct.
Therefore, this will lead to a decrease in the average
straightening of the incisor axis. The average molar pullback
was 2.8mm [10], which also seems to be in line with our result
of 3.70mm.

The treatment objectives varied depending on the
indications and the clinical case, but we have been able to
carry out each treatment successfully and therefore consider
the Abalakov anchorage technique to be acceptable for
achieving the desired tooth movements.
3



Table I. Description of the dental movements (29 cases).

Averaged SD

Molar back-off 3,70 mm s: 2.78 mm
Minimum 0,2 mm
Maximum 12,1 mm

Incisal straightening 10,80° s: 8.13°
Minimum 0,2°
Maximum 21,8°

Table II. Description of the population: sex, average age on the day of anchorage, positioning of the orthodontic arch, avulsion
of wisdom teeth during the same operation.

n Percent Average

Male 9 28%
Female 23 72%
Age on the day of installation 32 yr
Arch position
Vestibular 20 62,5%
Mixed 11 34,4%
! Vestibular for the mandible 31 96,8%
Lingual 1 3,13%
Avulsion of wisdom teeth during the same operation
Yes 10 31,2%
No 22 68,7%
Total 32

n : number of patients.
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In comparison with other anchoring techniques, in
particular mini-plates and mini-screws, the results appeared
to be comparable and need to be confirmed by an appropriate
comparative study.

The stability of the mini-plate when placed on the
mandibular body is around 85% according to Takaki et al.
[11], falling to 78.31% for mini-screws placed in the mandible
[12], Wu et al. also found instability of screws in the mandible
with a failure rate of 16.3% [13] and Azeem et al. had a failure
rate in the retro-molar area of 23.2% [14]. We seemed to find a
better stability rate with Abalakov anchorage than with mini-
plates or mini-screws, with a 13.6% rate of loss or breaking of
the anchorage. Of their 10 cases, Chastanet et al. [6] had no
loss of anchorage by Abalakov or early removal and were able to
use all their anchorage systems.

In comparison with a similar technique, Melsen et al., on
their zygomatic ligatures, found 5 anchorage losses in 30
patients treated over 15 yr [3].

Of our 8 Abalakovs lost prematurely, 3 were inserted at the
same time as the wisdom teeth were avulsed. The link with the
fragility of the bone after the alveolectomy needs to be
clarified with a study to establish a causal link.
4

The anchor, which developed a local infection that resolved
with antibiotic therapy, had not been placed at the same time
as the avulsion of the wisdom teeth.

Takaki et al. [11] also note that inflammation is a factor in
the instability and failure of mini-plate anchorage, as it is for
mini-screws. The rate of inflammation in Abalakovs was
approximately 5.1%, with no possibility of proving a causal link
with anchor instability.

Inflammation was greater on the left (7%) than on the right
(3%), which could be linked to greater difficulty for the surgeon
in correctly placing the anchor in sector 3 and therefore difficulty
for thepatient incontrollingtheplaque.Azeemetal.explain that
the right side showsmore instability of themini-screws than the
left side, linked to a lack of control of the plate (more
inflammation on the right), probably due to the fact that the
majority of patients are right-handed. In our study, there was
more inflammation on the left side, which does not seem to be
related to thepatient’sdifficultywithconventionalbrushing,but
perhaps to inadequate placement of the anchor [14].

Treatment times are around 20 months for mini-plates
according to the studies [1,15] and vary between 6 and
12 months for mini-screws [11–14,16–26]. Treatment time is
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Fig. 3. Graph showing the distribution of indications of use of the anch.

Table III. Description of clinical tolerance (inflammation, infection, loss of anchorage) in number of anchorages and
percentage.

Inflammation Infection Loss of anchorage

Right 1/30 (3%) 1/30 (3%) 3/30 (10%)
Left 2/29 (7%) 0/29 (0%) 5/29 (17%)
Total 3/59 (5,1%) 1/59 (1,7%) 8/59 (13,6%)
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reduced to 6 months on average with Abalakovs in our study.
Coronal molar back off using mini-plates varies between
2.10mm and 3.6mm [25,27], while mini-screws achieve molar
recession of between 1.6 and 3.4mm depending on the study
[11–14,16–26], the result seems fitting and comparable, with
an average molar recoil of 3.70mm (s: 2.78mm).

Incisal straightening with mini-plates in Yeon et al. was
9.2° [25] and 4.8° with mini-screws; our result of 10.80°
(s: 8.13°) seems comparable to the mini-plates technique.

The theoretical ideal incisal angle is about 90° (according
to Tweed), but clinically it will be necessary to adapt it
according to the clinical case while respecting the harmony
and the global aesthetics of the face. In case of orthognathic
surgery, it allows an optimal pre-surgical orthodontic
preparation which is necessary to obtain at the end of
the treatment a class I occlusion. It should be noted that
most patients have a correct inclination of the mandibular
incisors, and that the technique can be used to achieve this
disposition [28].

The standard deviations (s) of the averages for dental
movements (molar distalization, incisal straightening) were
very wide. This shows that, depending on the patient, the
technique can be used to achieve more or less significant
movements. On the other hand, the standard deviation of
treatment time is narrow, at 1.44 months, reflecting the fact
that on average, the anchorage is used for 6 months. For
movements of greater amplitude, the traction springs need to
be changed more often. The anchor therefore seems to allow
movements of small or large amplitude, depending on the
needs of the treatment plan, over a period of around 6 months.

In addition, we have a few criticisms to make about our
study. Firstly, data collection carried out retrospectively using
clinical records may result in a loss of information.
Cephalometric measurements may involve errors in identifying
landmarks (2-dimensional projections, superimpositions).

Further studies are needed to increase the level of evidence
for the technique, by carrying out larger-scale and/or
prospective studies, and to enable causal links to be
understood. They could also gather further clinical and
anatomical information and explore secondary movements
such as mandibular rotation, incisor or molar extrusion, molar
intrusion, and distal molar tilt. This would allow us to compare
the dental and mandibular movements produced depending on
the location of the anchorage on the ascending ramus, and to
5
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assess the ideal location for the desired movements. It would
also be interesting to carry out a study with an appropriate
design for comparison with other distalization techniques
(mini-screws and mini-plates).

Conclusion

The Abalakov anchorage technique appears to offer similar
or even potentially superior results to the methods using mini-
screws or mini-plates in terms of distalizing the mandibular
arch and straightening the mandibular incisors.

Mandibular posterior wire anchorage is characterised by its
ease of insertion and surgical removal. It takes up little space
for the patient, is easy for the orthodontist to use and is
inexpensive.

This technique appears to be clinically well tolerated
locally, with a low rate of inflammation, loss, or breakage and
nearly no local infection.

It is conceivable that this method will complete the
therapeutic arsenal available to orthodontists and surgeons for
the treatment of their patients requiring a solid mandibular
posterior anchorage. The adoption of this technique will need
to be based on an understanding of the advantages and
disadvantages associated with it, to meet the specific needs of
each patient.

The resulting conclusions from this investigation can
inform practitioners specialising in orthodontics and surgery.
These findings, by providing new insights into the performance
and clinical implications of the device, can be used to guide
decisions in the choice of the most appropriate therapeutic
techniques

More work needs to be done to increase the level of
evidence for this technique, to shed light on points that have
not been addressed and to compare techniques through
appropriately designed studies.
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