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ABSTRACT
Aim: To develop the amount of canine retraction or space closure and the amount of mesial migration
of anchorage. Materials and Methods: Data collected from treated patients attending College of
Dentistry/ Mosul University and from private clinics, in which a standardized method used for
treatment work. Sixty eight patients, 37 have Class I crowding and 31 have Class II malocclusion were
divided into two groups: Growing and non–growing patients. The data subjected to statistical analysis
for description of variables. Results: There were what we can call them "primary factors" affecting
anchorage loss which is represented by the type of malocclusion. In Class II malocclusion, greater
anchorage loss than Class I crowding, and in the "secondary factors" effect of patients age, higher
anchorage loss in growing subjects than non–growing patients was found. Conclusion: The type of
malocclusion is important in affecting anchorage loss which is considered a primary factor. Also,
higher anchorage loss in growing patients than non–growing patients was found.
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INTRODUCTION
Anchorage is the resistance to unwan-

ted tooth movement and is commonly des-
cribed as the desired reaction of posterior
teeth to space closure mechanotherapy to
achieve treatment goals; i.e., minimum,
medium and maximum anchorage.(1–3)

Anchorage loss (AnLo) is a reciprocal
reaction that could obstruct the success of
orthodontic treatment by complicating the
anterior–posterior correction of malocclus-
ion and possibly detracting from facial est-
hetic.

Orthodontic tooth movements are ba-
sed on the ability of bone to react to mech-
anical stresses with the apposition and res-
orption of alveolar bone. Currently, the un-
derlying biophysical, biochemical and cel-
lular processes are subjects of numerous
studies. At present, however, an analytical
description of tooth movements including
all components of the processes involved
seems to be impossible.(4)

The concept of a well–interdigitated
occlusion acting to enhance molar anchor-
age is an accepted dogma. Greekmore(5)

found that the posterior teeth occupy one–
third to one–half of extraction space in fir-
st and second premolar extraction, respect-
ively.

The desire to minimize anchorage lo-
ss is of major concern because residual ov-
erjet, non cusp fossae relationships and de-
ep bite are affected. Raboud and Faulkn-
er(6) suggested that incorporation of the se-
cond molars in the anchorage strategy, low
retraction forces and frictionless mechani-
cs are superior to the conventional anchor-
age means such as head gear or non en
masse retraction.

The rate of tooth movement during
orthodontic treatment is dependent on a
number of mechanical and biologic variab-
les. The variables implicated in bracket–
wire friction include bracket material and
quality of manufacture, slot size, wire all-
oy type, wire size, ligature material and fo-
rce of ligation. Careful selection of appro-
priate brackets, wires and ligatures may be
used to predictably control the relative rat-
es of tooth movement and to enhance or
reduce anchorage.(7) This has clinical impl-
ications in cases demonstrating critical po-
sterior anchorage, such as those requiring
reduction of a large overjet. In such maloc-
clusions, one would be wise to use a brac-
ket and arch combination that minimizes
friction so as to conserve the available an-
chorage.(8)

If an upper canine is to be retracted
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with bodily movement using fixed applia-
nce, the force applied to the tooth will be
approximately 100 g.  Forces in the oppos-
ite direction varying from 67 g on the first
molar to 33 g on the second premolar resi-
st this. Low level will produce negligible
tooth movement and the effect of a light
force of 100 g would be to retract the cani-
ne with minimal anterior unwanted move-
ment of anchored teeth. However, if the
force level is increased to 300 g the force
level on the anchored teeth increased dra-
matically to the level where unwanted tee-
th movements will occur.(9)

Vasquez et al.(10) and Daniel and Poll-
it(11) suggested several clinical principles
that can be followed to enhance anchorage
in adult patients:
 1. Incorporating more teeth in the anchor

unit, thus distributing the force over a gr-
eater root area.

 2. Tying the anchor unit together more rigi-
dly.  

 3. Varying the moment–to–force ratio so
that the active unit is tipped while the
anchor unit is translated.  

 4. Applying forces to the anchor unit that
could be neutralized by occlusal forces.  

Another way to vary the force levels
between the active and anchor units is to
vary the friction, since the force that acts
at the root surface is the result of applied
force minus the force lost due to friction.

In recent years, endosseous implants
have been used as orthodontic anchora-
ge.(10, 11)

The aims of the research were to dev-
elop the amount of canine retraction or ex-
tracted space closure and the amount of
mesial migration of anchor teeth or AnLo.
Also to know the contribution of age (gro-
wing versus non–growing patients) and ty-
pes of malocclusion, Class I crowding to
Class II malocclusion, to determine the re-
lative factors on AnLo.

MATERIALS AND METHODS
The sample consisted of 68 patients

treated in the Department of Pedodontics,
Orthodontics and Preventive Dentistry,
College of Dentistry, University of Mosul
and from the private practices. The patien-
ts have either Class I occlusion with crow-

ding. Those need extraction of first premo-
lar to relieve the crowding were 37; or Cl-
ass I or II molar occlusion. Those patients
have increase of overjet more than 5 mm
and need reduction of the overjet by extra-
ction of first premolar were 31. The age of
the patients varied form 12–25 years. A st-
udy cast was taken from the sample. Then
it divided into two groups:

 1. Growing Patients (G): The first group
aged 12–18 years as determined by chr-
onological and normal growth curves.(3)

 2. Non–growing Patients (nG): The sec-
ond group aged 19–25 years.

Regarding treatment method, all the
patients treated with edge–wise fixed appl-
iance using stainless steel 0.022×0.028 in-
ch standard brackets and according to stan-
dardized moderate anchorage control regi-
men.

The regimen included extraction of
two maxillary first premolars, the space cl-
osure by individual sliding of canine using
round stainless steel wire 0.018 inch for
initial retraction then converted to
0.016×0.022 inch rectangular wire to com-
plete canine retraction, canine retraction
by using elastic chain (Kunststoff transpar-
ent chain) changed every 3 weeks. Then,
en mass incisors retraction using also
0.016×0.022 inch rectangular arch wire
containing tear–drop loops activated 1 mm
every 3 weeks. This regimen of activation
produce initial force of 150 gm per si-
de.(12, 13) The arch wire activated with tip
back bend mesial to the first molars. After
finishing and completion the space closure
of the patient, another study cast was taken
for each subject. So there were pre and po-
st treatment study casts.

All the measurements were done on
the pre (Figure 1) and post (Figure 2) treat-
ment dental casts by using vernia. Those
measurements were:

 1. Distance of Canine (C): The length
between tip of the canine to the buccal
groove of the first molar. This selected
in order to avoid the carious lesion that
mainly occur in the occlusal surfaces.
The difference of C distance between
pre–treatment (C1) and post–treatment
(C2) measurements record will give
amount of canine retraction (distally
movement of canine).
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 2. Distance of Molar (M): Measured also
from the buccal groove of first molar to
the center of incisive papilla. This anat-
omical landmark was taken as a consta-
nt reference point that not affected by
teeth movement (protraction or retracti-

on).(14, 15) So, the difference between
pre–treatment distance (M1) and post–
treatment distance (M2) records will gi-
ve the amount of AnLo, or mesial mig-
ration of first molar.

C: Canine distance, M: Molar distance

The data were analyzed by Minitab
statistical program, including description
of the variables (mean, standard deviation,
minimum and maximum), and Student’s t–
test for comparison between different gro-
ups at p < 0.05 level.

RESULTS
The first analysis done was the comp-

arison between right and left sides for each
variable by using Student’s t–test analysis.
There was no significant difference betwe-
en them at p<0.05. For C distance, p= 0.75
and 0.46 between two sides for pre and po-

st treatment measurements, respectively.
For M distance, p = 0.26 and 0.79 for pre
and post treatment measurements, respect-
ively. For that reason, combined measure-
ments of right and left for other analyses
were taken.

Table (1) revealed the comparison be-
tween males and females according to age
and type of malocclusion for C and M dist-
ances. The difference in the mean value
for C and M distances was not significant
for all the variables. That is why the effect
of sex in the other analyses was excluded.

Table (1): Comparison between males and females according to age
and type of malocclusion for canine and molar distances

Growing Non–growing
Group  Sex Mean* + SD t–value  p–value Mean* + SD t–value  p–value

M
F

24.34
23.58

2.54
1.24 0.75 0.22

NS
24.85
25.50

0.21
2.12 0.88 0.74

NS
Crowding

C
an

in
e

di
st

an
ce

M
F

33.38
31.65

2.85
3.17 0.75 0.21

NS
35.80
30.50

1.13
0.71 0.06 0.08

NS
M
F

26.17
25.33

1.50
0.68 0.93 0.15

NS
26.70
25.66

1.80
0.17 0.19 0.59

NSIncrease
Overjet M

ol
ar

D
is

ta
nc

e

M
F

37.17
36.33

3.01
2.04 0.64 0.32

NS
35.95
33.25

0.92
0.35 0.98 0.16

NS
M: Male, F: Female, SD: Standard deviation, NS: Not significant.
*Measurements in millimeter.

C1 C1

M1 M1

Figure (1): Pre–treatment measurements

C2 C2

M2 M2

Figure (2): Post–treatment measurement

Al–Rafidain Dent J
Vol. 6, No. 1, 2006

Agha NF



 81

Table (2) showed the difference betw-
een pre and post treatment measurements
for C and M distances. It could be noted
that the mean value and minimum record
was higher in Class II than for Class I cro-
wding.

Table (3) revealed the comparison be-
tween G–nG groups. In Class I  crowding,
it was seen that G group had higher mean
value for both distances (C and M) than
nG group, although the difference was not
significant.

Table (2): Description of the difference pre–post treatment measurements
 for canine and molar distances

Group Mean* + SD Minimum Maximum

Canine
Distance

Crowding
Increase Overjet

6.74
8.14

1.57
1.33

2.3
6.0

10.0
19.3

Molar
Distance

Crowding
Increase Overjet

5.02
6.29

2.03
1.02

1.0
4.5

10.0
8.0

SD: Standard deviation.
*Measurements in millimeter.

Table (3): Comparison between growing–non growing
groups in Class I crowding

Group Mean* + SD t–value  p–value
Canine

Distance
Growing

Non–growing
6.82
6.62

1.97
1.76 0.21 0.75

NS
Molar

Distance
Growing

Non–growing
3.45
3.40

2.24
1.98 0.52 0.55

NS
SD: Standard deviation, NS: Not significant.
*Measurements in millimeter.

In Table (4), the comparison between
G–nG groups in Class II malocclusion sh-
owed a higher mean value for G group for
both distances than nG group, and the diff-
erence also was not significant.

Table (5) revealed the comparison be-
tween Class I–II malocclusion within nG
group. It was demonstrated that in Class II,
a higher mean value for both canine and M

distances than in Class I crowding was no-
ticed and the difference was significant.

Table (6) demonstrated the comparis-
on between two malocclusions within G
group. It was also displayed higher mean
value for Class II than for Class I. The dif-
ference in M distance which represents
AnLo was significant, while for C distan-
ce, the difference was insignificant.

Table (4): Comparison between growing–non growing
groups in Class II malocclusion

Group Mean* + SD t–value  p–value

Canine
Distance

Growing
Non–growing

7.74
8.67

1.46
2.40 0.98 0.31

NS
Molar

Distance
Growing

Non–growing
6.94
6.42

0.98
1.2 0.60 0.61

NS
SD: Standard deviation, NS: Not significant.
*Measurements in millimeter.
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Table (5): Comparison between Class I–II malocclusion
within non–growing group

Group Mean* + SD t–value  p–value

Canine
Distance

Crowding
Increase Overjet

6.62
8.67

1.57
1.33 2.01 0.01

S
Molar

Distance
Crowding

Increase Overjet
3.40
5.42

2.03
1.02 2.20 0.01

S
SD: Standard deviation, S: Significant.
*Measurements in millimeter.

Table (6): Comparison between Class I–II malocclusion
within growing group

Group Mean* + SD t–value  p–value

Canine
Distance

Crowding
Increase Overjet

6.82
7.74

1.94
1.90 1.00 0.27

NS
Molar

Distance
Crowding

Increase Overjet
3.45
6.94

1.78
0.98 3.09 0.00

S
SD: Standard deviation, NS: Not significant, S: Significant.
*Measurements in millimeter.

DISCUSSION
Interest in characterizing the nature of

the relation between the rate of orthodontic
tooth movement and the extent of anchora-
ge loss began in 1950 and 1960. In the last
two decades, a growing interest became
manifest for the view that orthodontic to-
oth movement should be considered as the
result of biological relation to externally
applied stimuli.(16, 17)

The age of the patient considered as
important factor in orthodontic treatment.
This factor involved in determining the
rate of subsequent tooth movement and in
the periodontal ligament may be responsi-
ble for the variation.

In this research, and in Class I crowd-
ing and Class II malocclusion, the G group
have larger mean value for canine distance
(amount of canine retraction), and for M
distance (AnLo) than nG group. This find-
ing supported the statement above and it
was in agreement with other studies,(18,19)

which stated that one of the major factors
is the character of the bone through which
the teeth are being moved. Since the mov-
ement of teeth requires the cellular chang-
es of the supporting bone and individual
differences in bone density, metabolism
and turnover which may be related to you-
nger age than adults, might lead to the pos-

sibility of individual strategies in clinical
orthodontic therapy, although the differen-
ce in this research between G–nG groups
was not significant. The AnLo in G group
was 3.45 and 6.94 for Classes I and II, res-
pectively. In nG group, it was 3.40 and
6.42 for Classes I and II, respectively. The
age factor is considered to be secondary
factor in affecting AnLo during orthodon-
tic therapy. This also supported by Gerons
et al.(3)

The same finding was reported by
Harris et al.(20) They found also G patient
had greater AnLo ( 2.52 mm) than nG pat-
ient (0.2 mm).

Class II malocclusion have larger me-
an value for all variables than Class I cro-
wding, indifferent to age group (G–nG).
So, greater AnLo occur in treatment of Cl-
ass II than for Class I malocclusion. This
may be due to the amount of arch length
deficiency.

Maxillary arch length discrepancy co-
uld be either crowding only or increase in
the overjet, according to biomechanical pr-
inciples. Less anchorage is required to reli-
eve crowding than to reduce overjet; this
approved by this research. So, the greater
the crowding the lower the AnLo. This
contradict the thought that the more arch
length deficiency the greater the anchorage
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required.(1, 2)  
Gerons et al.(3) and Ong and Woo-

ds(21) supported the interpretation of the pr-
esent research because on account of less
crowding they reported greater AnLo. Wh-
ile Hart et al.(9) have been reported to redu-
ce AnLo by 0.6–0.7 mm on use differenti-
al moments. When maximum anchorage is
required, AnLo was greater in Class I (0.6
mm) than in Class II (0.28 mm) malocclu-
sion.

CONCLUSION
The AnLo is a multifactorial response

in relation to age, crowding and increase in
overjet. The type of malocclusion is impo-
rtant in affecting AnLo. There was higher
record of AnLo in Class II malocclusion
than in Class I crowding and the difference
was significant. Also, for the age group, G
patients showed larger AnLo than nG pati-
ents but the difference was not significant.
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