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Mini-implant and Nance button for initial retraction of maxillary
canines: A prospective study in cast models
Flávia de Moraes Arantes1, Juliana Kina2, Matheus José Bueno Gonçalves3, Júlio de Araújo Gurgel4,
Omar Gabriel da Silva Filho5, Eduardo César Almada Santos6

Objective: Bone anchorage is a key factor for the successful management of some malocclusions for it allows the
application of continuous forces, decreases treatment time and is independent from patient compliance.
Methods: The goal of this work was to establish a dental model comparison in order to measure the anchorage
loss after the initial retraction of upper canines between the two groups. Group A used mini-implants and Group
B used Nance Button. All patients had two models cast (M1 and M2). The first models were taken on baseline
(M1) and the other models were taken after canine retraction (M2).
Results: All measurements were pooled and submitted to statistical analysis. In order to verify the inter-examiner systematic error a paired t-test was performed. Dahlberg’s formula was used to estimate the casual
error. For comparison purposes between Before and After stages, a paired t-test was done. For the comparison
between mini-implant and Nance Button groups, a Student t-test was applied. All tests adopted a 5% (p<0,05)
significance level.
Conclusion: No statistically significant difference was observed between the two groups when measurements and
comparisons to assess molar anchorage loss after canine initial retraction were performed. Two different anchorage
systems were applied on dental models (mini-implants and Nance’s button) for each group.
Keywords: Orthodontic anchorage procedures. Dental casting technique. Orthodontics.
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solutions in orthodontic treatments, mini-implants are recommended for adult patients in need
of maximum anchorage (intrusion, extrusion, retraction and protraction) who are reluctant to
use extra-oral braces as well as in cases where the
orthodontic anchorage cannot be accomplished
due to tooth losses.
For the reasons above listed and for the indiscriminate clinical application of mini-implants
the related anchorage loss there came the interest
for this subject. The goal of this work was to use
dental models to establish a comparison, between
two groups, of the upper first molars anchorage
loss after upper canines initial retraction. While
Group A used mini-implants, Group B used the
conventional intra-oral anchorage technique. The
null hypothesis to be tested is that both anchorage
systems present similar results.

INTRODUCTION
Anchorage is a key factor for a successful orthodontic approach.19 Although orthodontic treatments have been quite successful, some limitations
should be observed towards certain movements
and much has been done to accomplish an effective patient cooperation.5 Over the last two decades
mini-implants have been introduced in orthodontic
clinical practice with the purpose of providing anchorage and have shown to be quite a promising option.3,4,16,17 The use of a stable anchorage eliminates
undesirable movements upon anchoring teeth and
replaces traditional procedures such as the headgear, what allows for continuous force application
leading to a shorter treatment time.1,14
The intensity of the load may vary from one type
of movement to the other. Regarding retraction
movements, the load applied differs from initial
canine retraction to anterior retraction. For initial
retraction, the load ranges from 50g5,11 to 100g,5,20
whilst for anterior retraction it ranges from 150
to 200g,5 allowing for even higher load intensities
such as 200g and 300g 5,9,11,12 with good results and
without any jeopardise to the root structure or
the periodontium. For molar mesialization movements towards the gaps of prematurely lost teeth,
Roberts5,15 suggests the use of 408g for moving second and third molars.
Mini-implants may be self-piercing6 or selftapping (with and without previous perforation
procedure, respectively). Some authors7,18 state
that the self piercing mini-implants are more traumatic since this procedure induces physical pressure and micro fractures in the surrounding bone
structure, possibly leading to periosteal or endosteal injury. However, other professionals argue
that the self-tapping mini-implant system causes
larger bone trauma due to the frictional heat created by the threads during the perforation previously performed.18
With regards to the time for load application
there is no consensus. Many periods have been
studied, varying from immediately after to 2, 4 or 6
weeks later,5,10,12 and the implant loss, in none of the
works, was ever related to the waiting interval.
In an attempt to be less reliant on patient cooperation and to be able to achieve new anchorage
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MATERIAL AND METHODS
In this experiment 18 patients were selected,
average age 15 years old, randomly divided between two groups, with 9 subjects each (A e B), out
of the screening for orthodontic treatment at Araçatuba School of Dentistry - UNESP. The inclusion
criteria for the research were:
a) Patients with a balanced facial pattern15,16
b) Patients in the post growth spurt phase
c) Patients presenting upper anterior crowding,
demanding upper and lower pre-molars extractions (Fig 1).
Orthodontic therapy for patients with upper anterior crowding from Group A was carried out by the use
of self-tapping 1,6 x 10mm titanium mini-implants
from SIN (Sistema de Implante, São Paulo, Brazil).

Figure 1 - Intraoral view of a patient with upper anterior crowding.
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Squeff et al,18 after determining topography, archetype and torque test of some SIN mini-implants,
stated that all tested mini-implants were adequate
for clinical application as an adjunct to orthodontic anchorage.
Implants were inserted both sides into the upper alveolar bone, between the second pre-molar
and first molar, over attached gingiva. In order to
prevent root lesions, they were inserted in the interseptal areas of these teeth, guided by the periapical radiographs, taken under the parallelism technique. After implant insertion, the first pre-molars
were extracted, with an immediate onset of 150cN
load applied over the canines. In the lower arch, the
lingual arch was used as anchorage. Alignment and
levelling were performed with Edgewise fixed appliance, according to Capelozza prescription, Standard I, (Abzil 3M, São José do Rio Preto, Brazil).
Group B received orthodontic treatment using Nance Button as the anchorage system for the
upper arch and Nance lingual arch for the lower
teeth, both manufactured using a 0.9 mm wire
(Morelli). The anchorage systems were first incorporated followed by Edgewise appliance fixation,
according to Capelozza prescription, Standard I
(Abzil 3M), and subsequent extraction of the first
pre-molars. Initial canine retraction under 150cN
load per side was immediately started.
All patients had two impressions taken: M1 model (taken at baseline) and M2 model (taken after the

initial canine retraction). This initial canine retraction phase was chosen due to the great anchorage loss that usually takes place during this treatment stage4 and also for the clinically satisfactory
incisors alignment. This work had no aim to assess
anterior retraction, since during that treatment
stage some anchorage loss was needed concomitantly to the group retraction
Plaster casts were obtained after an impression
was taken with Kromopan alginate, batch number
0155300130.103 514 (Lascod SpA Florence Italy)
and water, under a 1/1 proportion. Impressions were
then poured with Durone V stone, batch 539589
(Dentsply Indústria e Comércio Ltda Petrópolis, RJ
Brazil) and water under the proportion of 19mm of
water for each 100g of plaster, in order to reproduce
the dental structures as precisely as possible.
Aiming optimize the measurement of the dental
models, which are tri-dimensional by nature, all upper
models underwent a photographic scanning with an
HP scanner (Scanjet G4050 China), being transferred
to a two-dimensional and flat image. No models needed to be cut or trimmed since only the occlusal surface
touched the scanner avoiding undesired tilting.
Both upper models (baseline and post canine
initial retraction) from each patient were scanned
together in order to avoid possible dimensional
changes due to different scanning process. Moreover, models from each patient were scanned one
at a time (Fig 2).

Figure 2 - Upper models (baseline and post
canine initial retraction) were scanned separately for each patient.
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Therefore, these measurements represent the position of the permanent upper first molar on both
left and right sides, relative to the incisive papilla,
at baseline and post canine initial retraction stages. As these distances decrease, after canine initial
retraction, it indicates the amount of mesialization of the permanent upper first molar on each
side (anchorage loss).
All measurements were completed and submitted to statistic analysis. In order to verify the intra--examiner systematic error a paired t test was
performed. For the casual error determination,
Dahlberg’s (Houston, 1983) formula was utilized.

The images obtained from the scanned models
were transferred in the format of a Microsoft Office PowerPoint 2003 file to achieve better organization and standardization of the image selection
process. Each patient was illustrated by two upper
model images (baseline and post canine initial retraction), which were cut out in a standardized size,
without dimensional alterations. Subsequently,
this file was saved as a JPEG image and transferred
to an AutoCad 2007 Autodesk software.
Measurements were performed based on the
following reference points: point P, located at the
centre of the incisive papillae, from which a line
was drawn along the median palatal raphe; two
other points, Cesq and Cdir, located at the centre
of the mesiobuccal cusp of each permanent upper
first molar, right and left sides, respectively. A line
was traced from each of these points, perpendicularly to the median palatal raphe line, crossing it
in two distinct locations, generating two other
points: Cesq’ (representing the intersection between the line drawn from the palatal raphe and
Cesq point) and intersection point Cdir’ (between
the palatal raphe and the line stemming from Cdir
point) (Fig 3).
The distances between the points Cesq’ to P,
and points Cdir’ to P, crossing the median palatal
raphe line are the measurements compared in both
sides between the images of the models obtained
at baseline and after the canine initial retraction.

d = difference between the 1st and 2nd measurements
n = number of repetitions
The results of the systematic error, measured
by the paired t test and the casual error assessments are displayed on Table 1. Data were described according to the average and standard deviation shown on tables (Tables 2, 3, 4). In order to
compare Before and After stages a paired t test was
used. In order to compare Mini-screw and Nance
Button groups a student t test was applied for independent measurements. All tests considered the
5% significance level (p<0,05). All statistic calculations were performed by the 5.1 Statistics for Windows software (StatSoft Inc, Tulsa, USA).

P

Cdir

Cdir’ Cesq’

P

Cdir’

Cesq

Cdir

Cesq’

Cesq

Figure 3 - Upper models (baseline and intermediate) with lines and points traced.
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Table 1 - Average, standard deviation for both measurements, paired t test, and Dahlberg’s systematic and casual errors. Right Side (distance between
the centre of the mesiobuccal cusp of the upper permanent right first molar to point P); Left Side (distance between the centre of the mesiobuccal cusp
of the left permanent upper first molar to point P).
First measurement

Measure

Second measurement

t

p

Error

6.86

1.041

0.325 ns

1.07

6.62

1.358

0.207 ns

1.43

Mean

SD

Mean

SD

Right side

55.57

7.13

55.08

Left side

56.76

6.37

57.59

ns: no statistically significant difference.
Table 2 - Average, standard deviation and comparison between Before and After measurements obtained from the models for the mini-screw
group. Right Side (distance between the centre of the mesiobuccal cusp of the right permanent upper first molar to point P). Left Side (distance
between the centre of the mesiobuccal cusp of the left permanent upper first molar to point P).
Beggining

Measure

After

Difference

t

p

-2.65

1.684

0.131 ns

-1.90

1.080

0.312 ns

Mean

SD

Mean

SD

Mean

Right side

53.06

8.29

50.41

5.86

Left side

52.96

5.70

51.06

7.21

ns: no statistically significant difference.
Table 3 - Average, standard deviation and comparison between Before and After measurements obtained from the models for the Nance Button group.
Right Side (distance between the centre of the mesiobuccal cusp of the right permanent upper first molar to point P). Left Side (distance between the
centre of the mesiobuccal cusp of the left permanent upper first molar to point P).
Beginning

Measure
Mean

After
SD

Difference

Mean

SD

Mean

t

p

Right side

53.01

7.18

50.16

7.05

-2.85

3.555

0.007 *

Left side

53.60

7.46

50.87

10.17

-2.73

1.576

0.154 ns

ns: no statistically significant difference *statistically significant difference (p < 0.05).
Table 4 - Average and standard deviation of the variations between Before and After, and comparison between mini-implant and Nance Button
groups. Right Side (distance between the centre of the mesiobuccal cusp of the right permanent upper first molar to point P). Left Side (distance
between the centre of the mesiobuccal cusp of the left permanent upper first molar to point P).
Measure

Mini implant
Mean

Lingual button

Difference

SD

Mean

SD

Mean

t

p

Right side

-2.65

4.73

-2.85

2.41

0.20

0.109

0.914 ns

Left side

-1.90

5.29

-2.73

5.19

0.83

0.333

0.743 ns

ns: no statistically significant difference.

The choice for assessing standardized stone dental
models is justified by the existence of specific softwares
capable of estimating molars anchorage loss. Canine
initial retraction is an ordinary procedure within the
orthodontic treatment. Many systems (appliances)
are used to retract canines during space closure, which
depends on many factors: type of system used, load applied, technique and periodontal condition.20
In this study, for Group A, mini-screws were inserted between the roots of permanent upper second
pre-molars and first molars. Group B Nance Button
was employed as an anchorage system.

RESULTS
Results are shown on tables 1 - 4.
DISCUSSION
Studies based on mini-screws positioned between
the roots of second pre-molars and first molars have
proved to be successful for mass retraction of the anterior segment as well as during canine initial retraction.19,20
The aim of this paper was to assess the anchorage
loss of permanent upper first molars after canine initial retraction between two different anchorage methods (Nance Button and mini-screws).
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that could support that difference. Clinically, it could
be observed that there was a higher anchorage loss in
the group wearing Nance Button and that the interval
for canine initial retraction was also longer.
Eighteen patients is quite a shy value for statistic
analysis, although it could be considered quite a good
number for a clinically based work. In addition, other
scientific papers published used much smaller samples or even a single clinical case.
According to the present study, mini-screws cannot
be considered as an absolute anchorage method. Nonetheless, studies that advocate it as the ultimate anchorage option, are actually based on clinical reports, what
hinders the possibility of taking a conclusion, in other
words, there are no scientific evidences. Such an argument encourages the development of standardised
methodology studies. Therefore, studies that verify the
effectiveness of the anchorage and the biological cost of
the mini-screws are to be further developed.

The results revealed an average anchorage loss of
2,85 mm on the right side and 2.73 mm on the left side
for the group with Nance button, even though the left
side did not present any statistically significant difference (Table 3). These results were expected since
load application is performed directly over the molars,
confirming thus the null hypothesis.
It was also possible to observe by that even when bone
anchorage is used, anchorage loss was detected on the
upper molars for the mini-screw group (Table 2). These
results demonstrate that bone anchorage cannot be ensured, since the mechanics, the intensity and control of
the loads applied are still very relevant factors to be considered.20 One hypothesis to explain the anchorage loss
in the mini-screw group can be possible attributed to the
levelling and alignment stage, since the friction between
the wire and the molar tubes might have caused the
molars to rotate, as no stabilization procedure was ever
done. At the end of the canine retraction molars were assessed but no conclusion was drown whether the molars
had gone through rotation or tilting, as it would usually
happen in any orthodontic movement.
Table 4 shows no statistically significant difference
between the two groups, mini-screw and Nance button), what doesn’t necessarily mean there are no differences between, but rather the absence of evidence

CONCLUSION
After measuring and comparing models for the assessment of molars anchorage loss after canine initial
retraction by means of two systems (mini-implants
and Nance button) no statistically significant difference could be observed between the two groups.
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