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ABSTRACT

Purpose: Anchorage control is considered a keystone for successful orthodontic 
treatment so this study was to compare and measure the amount of anchorage loss dur-
ing canine retraction by using micro-implant as a temporary anchorage device. Material 
and methods: A sample of 10 patients with an age range from 13 to 18 years, requiring 
extraction of first premolars was selected for this study. A randomized split-mouth study 
design was used. A nickel titanium closed-coil spring was used for canine retraction on 
micro-implants placed distal to the upper first permanent molar.  In the right side upper 
first permenant molar   was tied back to micro-implant using ligature wire. Amount of 
anchorage loss was measured by three dimension digital scanner.  Results: there was 
non-significant anchorage loss when using micro-implant as a temporary anchorage 
device, and was no significantly different from right and left side. Conclusion: There 
was non-significant anchorage loss when using micro-implant, and the anchorage loss, 
molar and canine rotation, distance of canine distalization between the right side (tie 

back) side and the left side was insignificantly different.

INTRODUCTION

The term anchorage, in its orthodontic application, is defined in an 
unusual way: the definition as resistance to unwanted tooth movement 
includes a statement of what the dentist desires. 
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The usage, though unusal, is clearest when pre-
sented this way.  The dentist or orthodontist always 
constructs an appliance to produce certain desired 
tooth movements.  For every (desired) action, there 
is an equal and opposite reaction.  Inevitably, reac-
tion force can move other teeth as well if the appli-
ance contacts them.  Anchorage, then is the resis-
tance to reaction forces that is provided usually by 
other teeth, occasionally by the palate, sometimes 
by the head or neck (via extraoral force), and more 
and more often by anchors screwed to the jaws (1).

In planning orthodontic therapy, it is simply not 
possible to consider only the teeth whose movement 
is desired.  Reciprocal effects throughout the den-
tal arch must be carefully analyzed, evaluated, and 
controlled. An important aspect of treatment is max-
imizing the tooth movement that is desired, while 
minimizing undesirable side effects (1).                                                                                       

Anchorage is resistance against undesired tooth 
movement .In modern orthodontic, anchorage loss 
can be a significant complication during treatment, 
therefore, anchorage control is an important issue 
that needs to be addressed right from the level-
ling stage. Uncontrolled tipping is the easiest tooth 
movement to accomplish with orthodontic appli-
ances, whereas tooth movement is the most diffi-
cult and complicated. The concept   of anchorage 
preparation has been used for several years in the 
Tweed technique to reinforce anchorage through 
anchorage bends before anterior retraction.  In those 
cases where in anchorage bends are not sufficient, 
the anchorage teeth must be actively reinforced with 
auxiliaries (2).

 According to treatment plane anchorage classi-
fied to minimum, moderate or maximum.  Maximum 
anchorage require when treatment objective need 
no anchorage loss. Anchorage loss is the recipro-
cal reaction of the anchor unit that can obstruct the 
success of orthodontic treatment by complicating 
anteroposterior correction (3). This anchorage rein-
forcement can be achieved in several ways .intra-

oral methods, increasing the number of teeth, Nance 
appliance, uprighting springs, sliding jig, cortical 
bone anchorage, transpalatal arch, lip bumper, ex-
traoral appliance, cervical headgear, highpull head-
gear, temporary anchorage device (2).

The introduction of implants in dentistry was in 
1969 led to possibility of developing anchorage sys-
tem that could use during orthodontics and remain 
stationary because of implants osseointegration.

The first report regarding the use of implants 
in conjunction with orthodontic therapy was pub-
lished in 1970 (6). It advocated of endosseous blade 
implants as space maintainers to avoid drifting of 
the teeth and as posterior anchorage in patients with 
posterior edentulous areas. He also reported the first 
clinical application of mandibular implants to sup-
port class II mechanics through class II elastics (4).    

Orthodontists used bone screws as skeletal an-
chorage placed in the anterior nasal spine of the 
patients who need intrusion and torque control of 
the maxillary incisor. Kanomi7described a micro-
implant specifically designed to be used as direct 
anchorage for orthodontic purposes. Costa 8 intro-
duced the first micro-implant that could be used as 
direct or indirect anchorage because it incorporated 
a bracket configuration in the design of its head (5).

Thus, the aim of present study was to measure 
and compare the amount of anchorage loss during 
canine retraction using micro-implant as a tempo-
rary anchorage device with and without tie back of 
the upper permanent first molar.

SUBJECT AND METHODS

Study population: This study was performed on 
10 subjects with an age ranged from 13 to 18 years 
(average 15.5±1.7 years) the subjects were selected 
and treated at the out-patient clinic of the Orthodontic 
Department, Faculty of Dental Medicine for girls, 
Al-Azhar University Girls’ Branch.
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The criteria for subject selection were as following: 

1. Patients in need to extract both maxillary first 
premolars.

2. Patients exhibiting Class II division I or with bi-
maxillary protrusion. 

3. Full retraction of the maxillary canines and 
maximum anchorage needed as a part of the 
orthodontic treatment plan.

4. All permanent teeth other than the third molars 
were present and fully erupted in both arches.

5. Patients should have good oral hygiene.

6. Medically compromised patients were excluded. 

7. Patients under medical treatment that affect the 
rate of orthodontic tooth movement were ex-
cluded.

METHODS:

The aim and methods of the study was explained 
to the patient and consents were signed by all will-
ing participants before being enrolled in the study.

The following records had been taken for each 
patient:

1. Extra-oral photographs.

2. Intra-oral photographs. 

3. Orthodontic study model. 

4. Panoramic Radiographs. 

5. Lateral cephalomteric Radiograph. 

Extraction of the upper first premolars followed 
by placement of fixed orthodontic appliance.

1. Leveling and alignment.

2. Micro-implant as anchorage units was placed 
distal to maxillary permenant first molar.

3. The study was designed as a controlled clinical 
study that employed the split-mouth technique.

4. All subjects submitted in this study (after the 
end of study period); will complete routine orth-
odontic treatment.

·	 Prior to the onset of the orthodontic treatment, 
patient were given instructions as oral hygiene 
instructions to ensure optimal meticulous plaque 
control and to maintain the good oral hygiene 
including the regular use of tooth brush.

·	 Both the maxillary right and the left first pre-
molars were extracted. A period of about 12-20 
weeks was maintained after extraction (this pe-
riod for leveling and alignment) before canine 
retraction was performed. This allowed alveolar 
bone consolidation at the extraction sites.

·	 After the separation phase, molar bands with 
buccal tube (0.022”× 0.028”) were selected for 
the right and left maxillary first molars. 

·	 In all patients, for the upper arches were fitted 
by an orthodontic appliance constructed with 
brackets (0.022”×0.028”) slot. 

·	 Brackets were bonded with light cure compos-
ite cured by LEDlight curing unit from gingival 
and occlusal directions for optimum curing.

·	 Micro-implant placed distal to the upper first 
permenant molar.

·	 Upper permenant first molar will be tied back to 
micro-implant using ligature wire on one side 
only.(right side )

·	 Two crimpable posts were inserted throw the 
“0.016× 0.022” stainless steel arch wire be-
tween the canine and four anterior on both side.

·	 NiTi coil spring were inserted between the 
screw and the crimpable posts for retraction 
in each side in both jaws. The brackets were 
bonded from the right second premolar to the 
left second premolar except the maxillary right 
and left first premolars which were extracted. 
Brackets ligated with elastomeric O-rings. 
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For leveling and alignment arch wires of 0.012 
NiTi followed by 0.014 NiTi and 0.016 NiTi. Then 
arch wire of 0. 016 and 0.018 stainless steel was 
used for completion of leveling and alignment.

Prior to the canine retraction phase, micro-im-
plant inserted between the maxillary first molar and 
maxillary second molar on both sides under local 
anesthesia with screw driver.

On one side of the upper arch maxillary first mo-
lar was tie back to the head of the micro-implant by 
0,009 ligature wire.

Measurement

 * Cast scanning

The occlusal surface of the study cast of each 
patient was scanned(9) by three dimension “open 
technologies” digital scanner and meagerments 
done “by maestro studio” program. The reference 
points(10), (fig.1) which are the intersection of aho-
rizontal and verticle line, were marked on the cast.

Reference points: 

1. Most labial point on the upper central incisor.

2. The incisal papillae.

3. Mesial point of the canine.

4. The canine cusp tip.

5. Distal point of the canine.

6. The upper most point of the 3rd palatal rugae.

7. The midpoint of the line joining buccal and pal-
atal cusp tips of upper 2nd premolar.

8. Tip of the mesiopalatal cusp of the upper first 
molar.

9. Tip of the disto buccal cusp of the upper first 
molar.

Figure (1): Cast scanning showing reference points

Reference Lines of the scanning cast:  (fig.2) 

1. Midline along the median palatine suture.

2. Line tangent to the most labial central incisors 
and perpendicular to the first reference line. 

3. Line touching uppermost point of the 3rd pala-
tal rugea and perpendicular to the first reference 
line.

4. Line tangent to the most distal point of the up-
per second molars and perpendicular to the first 
reference line.

5. First reference line: midline along the mediane 
palatine suture.

6. Second reference line: line tangent to the most 
labial central incisor and perpendicular to the 
first reference line.

7. Third reference line: line touching uppermost 
point of the 3rd palatal rugae and perpendicular 
to the first reference line.

8. Fourth reference line: line tangent to the most 
distal points of the upper second molars and 
perpendicular to the first reference line.
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Figure (2): cast scaning showing reference lines

Table (1) showing Distance from mesiobuccal cusp of upper six to 2nd reference line (line tangent to the 
most labial central incisors) between both sides pre and post.

pre Post Anchorage loss

Right Left Right Left Right Left

Mean 34.71 36.70 34.70 36.66 0.01 0.09

Std Dev 3.42 3.18 3.40 3.15 0.003 0.04

Min 29.40 32.20 29.40 32.20 0.00 0.00

Max 39.20 41.20 39.10 41.10 0.05 0.20

T 1.21 1.19 5.64

P 0.248 NS 0.25 NS <0.0001*

Table (2) Comparison of distance from mesiobuccal cusp of upper six to 2nd reference line (Paired t test) 
between both side pre and post

Right Left

Pre Post Pre Post

Mean 34.71 34.70 36.70 36.66

Std Dev 3.42 3.40 3.18 3.15

Min 29.40 29.40 32.20 32.20

Max 39.20 39.10 41.20 41.10

T 0.006 0.025

P 0.99 NS 0.98 NS

Significance level p<0.05, *significant, ns=non-significant

The amount of anchorage loss, rotation and 
amont of canine distalization was measured after 
complete canine retraction on the scanning cast.

The results were subjected to statistical analysis.

RESULTS

In the present study anchorage loss of the first 
permenant molar when measured from the mesio-
buccal cusp to the 2nd reference line (line tangent 
to the most labial surface of the upper central) was 
0,01mm in the right side and 0,09mm in the left 
side, and when measured from the mesiobuccal 
cusp of six to the 4th reference line (tangent to the 
most distal surface of upper seven) is 0.01 mm in 
the right side and 0.14 mm in the left side which no 
statistically significance. (Table 1,2)
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DISCUSSION

In the current study right and left side canine 
retracted on the micro-implant by NiTi coil spring 
from the micro-implant to the power arm but in the 
right side the permenant first molar was tie back to 
the micro-implant by ligature wire. The anchorage 
loss reported in this study was found to be minimal.

In the present study anchorage loss of the first 
permenant molar when measured from the mesio-
buccal cusp to the 2nd reference line (line tangent 
to the most labial surface of the upper central) is 
0,01mm in the right side and 0,09mm in the left 
side, and when measured from the mesiobuccal 
cusp of six to the 4th reference line (tangent to the 
most distal surface of upper seven) is 0.01 mm in 

the right side and 0.14 mm in the left side which no 
statistically significance.

While anchorage loss of the upper second pre-
molar when measured from the midpoint of upper 
five to the 2nd reference line (line tangent to the up-
per most labial surface of two central) was 0.08 mm 
in the right side and 0.16 mm in the left side, and 
when measured from midpoint of upper five to the 
3rd reference line (line tangent to the upper most 
point of the 3rd rugea) was 0.03 mmm in the right 
side and 0.05 mm in the left side.

These results were in accordance by a studies 
(11.12). The former authors stated that 73% of the first 
molars did not move mesially wherease 27% moved 
less than 0.5%. They attributed this minimal amount 
of anchorage loss to the fact that the canine were 
rapidly retracted while the molars where still in the 
lag phase of the tooth movement .the lag phase was 
the second phase of the tooth movement where in 
tooth movement stopped until the hyalinization ar-
eas were removed by undrmining resorption and 
typically lasted for two to three week. The minimal 
anchorage loss in present study agree with another 
study (13.14)

The finding were also in accordance with the 
studies that demonstrated the absence of the mesi-
alization of upper first molar during mass retraction 
movement of the anterior upper teeth using micro-
implant as anchorage (15-17).  

The most important finding of this study is that 
all loaded implants retained stability throughout the 
period of continuously applied orthodontic mesio-
distal force. The same event yielded by a study (18) 
who made trials in which force was applied for a 
maximum of 16 weeks. In this study, the diameter 
of titanium micro-implants was 1,6 mm which con-
sidered as the larger diameter can be used in this 
place that provide good stability because the reten-
tion of micro-implant depend mainly on thickness 
more than length, this comes in agreement with a 
studies.(19.20)

Figure (3): Bar chart showing distance from mesiobuccal cusp 
of upper six to 2nd refreance line independent t test

Figure (4) : Bar chart showing distance from mesiobuccal cusp 
of upper six to 2nd refreance line paired t test
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Orthodontists (21) have shown that as much as 
5%–55% of the total extraction space can be taken 
up by an anchor unit made up of the first molar and 
second bicuspid when used for the retraction of a 
cuspid tooth. Various animal and human studies 
have shown that immediate loading of orthodontic 
micro-implants does not affect osseointegration and 
anchorage potential. (22.23)

In report (24) found that the bone deposition rate 
was higher in the immediately loaded group than in 
the unloaded group.

A noted report (25) in 2003 considerably fewer 
failures when the implants are placed in the areas 
of attached gingiva rather than movable soft tissue. 
The best sites for micro-implant placement for re-
traction are the interdental spaces between the sec-
ond premolars and first molars.

Relatively few studies have measured the amount 
of anchorage loss and the rate of canine retraction 
during canine retraction in humans.

The results of our study matched the results of 
another human study (14.24) that concluded that mi-
cro-implants are efficient for intraoral anchorage re-
inforcement for en masse retraction and intrusion of 
the maxillary anterior teeth. The results agree with 
another study (27). 

CONCLUSIONS

 From the results the present study, the following 
conclusions could have been extracted :

1. The micro–implant placed between the upper 
first molar and second molar proved to be ef-
ficient for intra oral anchorage during canine 
retraction. 

2. There was no significant anchorage loss when 
using micro-implant as temporary anchorage 
device. 

3. The anchorage loss between the right side (tie 
back) side and the left side was significantly dif-
ferent. 

4. When tie back the upper first permanent molar 
to micro-implant the molar rotation was signifi-
cantly decreased.

5. The canine rotation between the right (tie 
back) side and the left side was insignificantly 
different.

6.  The distance of canine retraction was greater in 
the right (tie back) side than the left side in the 
tasted time.
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