
Abstract

Aims and Objectives: To determine and compare the anchorage potential of conventional anchorage 
reinforcement, Aarhus mini-screw implant and Dentos mini-screw implant for en-masse retraction of 
maxillary anterior teeth. 

Materials and Methods:  The study sample consisted of 15 patients including males and females with mean 
pre-treatment age of 20 yrs. The study has three groups (G1- AARHUS Group, G2 – DENTOS Group and G3 – 
Conventional Group). Each group consisted of 5 patients (4 females and 1 male). The Horizontal, vertical and 
tipping movement were measured in maxillary first molars and maxillary incisors before retraction (T ) and 1

after retraction (T ) by using lateral cephalogram.2

Results: Maxillary first molar: There was net distal molar movement in G1 and G2 group. G3 group 
showed net mesial molar movement. The differences were statistically significant. In G1 and G2 group, a net 
intrusive effect was recorded and a distal extrusion was recorded in G3 group. It was not statistically 
significant. A distal crown tipping was recorded in G1 and G2 group and mesial crown tipping was recorded 
in G3 group. Maxillary central incisors: No statistically significant differences were found in the amount of 
incisor retraction between study and the control group. A net intrusive effect was recorded in incisors in study 
group and a distal extrusion was recorded in G3 group. It was highly statistically significant. The maxillary 
central incisor in G1 group and G2 group was retracted primarily by controlled tipping and partly by 
translation. A significant amount of uncontrolled tipping was noted in G3 group.

Conclusion: Both implant groups are equally effective and in retraction showed no anchorage loss in both 
horizontal and vertical direction compared to the conventional anchorage reinforcement.
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Introduction

Anchorage consideration is a potential factor in 

treatment of severely protruded maxillary 

anteriors. These cases were needed large amount of 

space and should needed all the extractions space 

without any mesial molar movement. Some 

clinicians are preferred segmental retraction rather 

than enmasse retraction. The force level can be 

decreased so stronger molar teeth will not be moved 

mesially. It will increase the treatment duration and 

sometimes leads to step deformity will occur 

between canine and incisors. Traditionally 

maximum anchorage can be obtained by use of head 

gears, transpalatal arch, nance holding arch, second 

molar inclusion and modifications in the arch wire. 

These are not enough to get prevent molar 

mesilization and especially need patient 
[1,2]

cooperation .
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After successful introduction of bone anchorage 
[3]

devices , these problems can be effectively 

managed. It is very useful in biomechanically which 

cases are not treated effectively by conventional 

mechanics. All the types of tooth movement like 

mesial, distal, intrusion and extrusion can be easily 

achieved. Many bony anchorage devices are 

available in the market. It is basically classified into 

orthodontic implant, mini implants (screw design) 
4

and mini plates (plate design) . Orthodontic 

implants are osseo integrated and not very oftenly 

used for orthodontic anchorage purpose. It has 

some difficulties during placement (anatomic), 

insertion and removal. Immediate loading will not 

be possible. Mini plates and mini implants are not 

osseo integrated and have retention mainly on 

mechanical locking between bone and implant. It 

has advantage like less technical sensitivity, easy 

insertion and removal and immediate loading can 
[4,5]be possible . 

Mini screws are regularly used for maximum 

anchorage cases especially in severe dento alveolar 

protrusion. Maxillary arch is needed mostly than 

mandibular arch. Because of maxilla have more 

cancellous bone and maxillary anteriors are 

severely proclined than mandibular arch. Currently 

available customized mini implants are The Aarhus, 

Spider screw, Dual Top, Absoanchor, IMTEC, Leone, 

MAS and Dentos. Many systems leads to clinician 

have difficult to choose particular system for 
[4,6]anchorage support . 

The purpose of our study is to evaluate and compare 

the anchorage potential of Aarhus mini-screw 

implant system and Dentos mini-screw implant 

system in en-masse retraction of maxillary anterior 

teeth and compare these implant systems with 

conventional anchorage system in first premolar 

extraction cases.

Aims and Objectives

1. To determine the anchorage potential of 

conventional anchorage reinforcement, 

Aarhus mini-screw implant and Dentos mini-

screw implant for en-masse retraction of 

maxillary anterior teeth.

2. To compare the anchorage efficiency of 

Aarhus mini-screw implant system with 

Dentos mini-screw implant system.

3. To compare the anchorage efficiency of intra-

oral implants with conventional anchorage 

reinforcement.

Materials and Methods

Patient Selection

The study sample consisted of 15 patients of which 

twelve were females and three were males, with a 

mean pre-treatment age of 20 years. Patient's age 

ranging from 14 to 25 years.

Patients were chosen based on the following 

criteria's:

1. A Complete medical and dental history ruling 

out any systemic illness.

2. Full permanent dentition with no missing 

teeth.

3. Class I and Class II division 1 malocclusion 

with severe overjet and minimal crowding 

requiring therapeutic extraction of maxillary 

1st pre-molars. 

4. Requiring maximum anchorage in maxillary 

arch until desired overjet and aesthetics is 

achieved.

After ethical committee approval, the patients 

selected for this study were completely explained 

about the mini-implant procedure and purpose. All 

the 15 patients or guardians in case of minor 

patients signed an informed consent form before 

the study. The retractions were started after 

placement of .019 x .025 SS archwire.

The study samples were randomly divided into 3 

groups before start of the treatment.

G1 Group (Aarhus Group): Consisted of 5 patients 

(4 females and 1 male) who received anchorage 

with Aarhus implants in maxillary arch for en-masse 

retraction of 6 maxillary anterior teeth (FIG. 1). 
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G2 Group (Dentos group): Consisted of 5 patients 

(4 females and 1 male) who received anchorage 

with Dentos implants in maxillary arch for en-masse 

retraction of 6 maxillary anterior teeth (FIG. 2).

G3 Group (conventional type): Consisted of 5 

patients (4 females and 1 male) who received 

anchorage with conventional reinforcement like 

transpalatal arch for retraction of 6 maxillary 

anterior teeth (FIG. 3).

Aarhus Implant System

Aarhus starter implant kit (Medicon eG) and Aarhus 

self-drilling titanium implants of round head with 
7

1.5mm diameter and 9.6mm length .

Dentos implant system

Dentos implant kit (Absoanchor, Dentos inc.) and 

Dentos titanium implants of small head with 1.5mm 
8

diameter and 10mm length .

IMPLANT PLACEMENT PROCEDURE:

After the completion of initial aligning and levelling, 

an intra-oral periapical radiograph is taken for 

optimal information to identify the suitable site for 

implant placement. Once the implant site is 

confirmed with measurements on the IOPA, the 

patient was asked to rinse the mouth thoroughly for 

2 minutes with a 0.2% chlorhexidine mouth wash. 
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Local anesthetic was administered by injection at 

the site of implant placement. An indentation on the 

cortex was made with a 1mm small round bur to 

prevent slipping of implant during initial insertion. 

A pilot drill was not necessary with the Aarhus 

implant as they were self tapping and self drilling. 

Two of cases required pilot drilling with 1.0 mm 

diameter bur for Dentos implant placement. The 

angulation of the bur was maintained at 30-40 

degrees to have maximum implant contact with 
9,10,11cortical bone . 

With standard protocols, the mini-screw was taken 

from sterile pack and mounted in the manual screw 

driver. During initial insertion, the screw is 

perpendicular or close to perpendicular to the bone 

surface. Once the mini-screw is felt to have engaged 

the bone, the direction is altered to more apical 

direction. The screw is turned slowly till an increase 

in resistance is felt that is till transmucosal collar 

reach the periosteal surface.

After insertion, the peri-implant tissues are gently 

rinsed with sterile saline solution before the screws 

are loaded. The implant was loaded immediately 

with a force of 150 gm each side by Ni-Ti closed coil 

spring extending from implant to crimpable hook 

distal to lateral incisor (FIG. 1, 2 & 3). The patients 

were instructed for proper care and oral hygiene 

related to mini-screws before dismissing them.

Measurements

For the study purpose records were taken at 2 times 

for the each patient. Lateral cephalogram and 

photographs were taken for each patient before 

start of the retraction (T ) and completion of the 1

retraction (T ), considered according with 2

treatment plan and patient esthetics. The 

cephalometric points and planes were used in this 

study based on study conducted by Upadhyay, Yadav 
12and Patil (AJO 2008) . 

(FIG. 4 & 5)

SV line used to measure the movement of molars 

and incisors in anterio posterior direction. Palatal 

plane was used to measure movement of molars and 

incisors in vertical direction. Angular changes were 

assessed by drawing long axis of the tooth to SN 

plane . To identify the type of incisor 

movement, the following formula was used (Ia /Io). 

Fig 4. Cephalometric points and planes used for 

the study.

Fig 5. Cephalometric landmarks for Maxillary 

dentoalveolar measurements

Fig 4. Standard cephalometric points are S, N, ANS, 

PNS and PP, SN planes were used. U6M- The most 

anterior point on the mesial outline of the crown of 

the maxillary first molar, U6D- The most posterior 

point on the distal outline of the crown of the 

maxillary first molar, Ia- The root apex of the 

maxillary central incisor, Io- The most incisal point 

on the crown of the maxillary central incisor, L- 

Centroid of the maxillary first molar crown 

(midpoint between U6M and U6D). additionally 

drawn SV plane- perpendicular to SN plane through 
12

S (courtesy, Upadhyay, Yadav, and Patil )
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Fig 5. 

. Maxillary first 

molar measurements: 1) U6M-SV-Distance from 

the greatest mesial convexity on the first molar to SV 

plane. 2) U6D-SV-Distance from the greatest distal 

convexity on the first molar to SV plane. 3) U6M-PP-

Distance from the greatest mesial convexity on the 

first molar to the PP. 4) U6D-PP-Distance from the 

greatest distal convexity on the first molar to the PP. 

5) U6 angle-Angle formed by the longitudinal axis of 

the molar and the SV. Maxillary central incisor 

measurements: 6) Io-SV-Distance between the 

incisal edge of the maxillary central incisors and the 

SV. 7) Ia-SV-Distance between the apical tip of the 

root of the maxillary central incisors and the SV. 8) 

Io-PP-Distance between the incisal edge of the 

maxillary central incisors and the PP. 9) Ia-PP-

Distance between the apical tip of the root of the 

maxillary central incisors and the PP. 10) I angle-

Angle between the longitudinal axis of the maxillary 

central incisor and the SN plane (courtesy, 
12

Upadhyay, Yadav, and Patil ).

If value less than zero- uncontrolled tipping.

Equal to zero- controlled tipping.

If value greater than zero- controlled tipping and 

bodily movement.

If value equal to 1- Bodily movement.

If value greater than 1- Root movement.

If the apical point moved in the opposite direction to 

the coronal point or vice versa, the amount received 

a negative sign. 

STATISTICAL ANALYSIS

The mean and standard deviation were calculated 

for all the measurements taken on the lateral 

cephalograms at T1 and T2 for each group. A paired 

samples t test was used for evaluating the treatment 

changes in all the three groups. Independent 

samples t tests were used for comparing the groups 

to determine the statistical significance (P<0.05) of 

the changes between the paired cephalometric 

variable at T1 and T2. Differences with the 

probabilities less than 5 % (P<0.05) were 

Cephalometric landmarks for Maxillary 

dentoalveolar measurements

                             

When there was double image, 

midpoint between the images was traced.

considered statistically significant and P value less 

than 1 % (P<0.01) were considered highly 

significant.

All the data obtained from the lateral cephalograms 

were evaluated and comparisons were made in 

positions of incisors and molars in G1, G2 and G3 

group (TABLE 1 to 4, FIG 6 to 9). Amount of tooth 

movement was measured by subtraction of T2 

values from the T1 values. Negative values obtained 

when tooth moved in superior and distal direction. 

Positive values obtained when tooth moves inferior 

and mesial direction

TABEL 1: COMPARISON OF G1 GROUP WITH G2 

GROUP (T2-T1)

TABEL 2: COMPARISON OF G1 GROUP WITH G3 

GROUP (T2-T1)

RESULTS

The incisor and molar positional changes were 

measured in cephalometrically in all three planes in 

all the groups. The results are the following (TABLE 

1 to 5, FIG 6 to 10)

 

       

 

 

 

MEASUREMENT

 
N

 

G1(T2-T1)
 

G2(T2-T1) T
VALUE

P VALUE SIGNIFICANCE
Mean

 

SD

 

Mean SD

U6M-SV (MM)_T2-T1

 

5

 

-1.2

 

1.79

 

-3.2 2.86 1.325 0.222 Not Significant

U6D-SV (MM)_T2-T1

 

5

 

-1.0

 

1.73

 

-3.0 2.92 1.319 0.224 Not Significant

U6M-PP (MM)_T2-T1

 

5

 

-0.8

 

0.84

 

-0.8 0.84 0 1.0 Not Significant

U6D-PP (MM)_T2-T1

 

5

 

-1.0

 

0.71

 

-1.6 0.55 1.500 0.172 Not Significant

U6 ANGLE (O)_T2-T1 5 -3.2 1.92 -6.0 3.46 1.580 0.153 Not Significant

IA-SV (MM)_T2-T1 5 -1.2 1.30 -1.8 1.10 0.788 0.453 Not Significant

IO-SV (MM)_T2-T1 5 -5.8 2.68 -9.8 3.11 2.176 0.061 Not Significant

IA-PP (MM)_T2-T1 5 -2.2 1.10 -2.6 0.55 0.730 0.486 Not Significant

IO-PP (MM)_T2-T1 5 -1.4 0.89 -2.0 1.73 0.688 0.511 Not Significant

I ANGLE (O)_T2-T1 5 -10.0 5.87 -18.4 7.50 1.971 0.084 Not Significant

MEASUREMENT

 
N

 

G1(T2-T1)
 

G3(T2-T1) T
VALUE

P VALUE SIGNIFICANCE
Mean

 

SD

 

Mean SD

U6M-SV (MM)_T2-T1

 

5

 

-1.2

 

1.79

 

1.6 0.55 -3.347 0.010** Highly Significant

U6D-SV (MM)_T2-T1

 

5

 

-1.0

 

1.73

 

1.6 0.55 -3.200 0.013* Significant

U6M-PP (MM)_T2-T1

 

5

 

-0.8

 

0.84

 

0 0 -2.14 0.065 Not Significant

U6D-PP (MM)_T2-T1

 

5

 

-1.0

 

0.71

 

0.9 0.22 -5.729 0.000** Highly Significant

U6 ANGLE (O)_T2-T1 5 -3.2 1.92 3.2 1.92 -5.261 0.001** Highly Significant

IA-SV (MM)_T2-T1 5 -1.2 1.30 1.4 1.95 -2.479 0.038* Significant

IO-SV (MM)_T2-T1 5 -5.8 2.68 -4.2 2.17 -1.037 0.330 Not Significant

IA-PP (MM)_T2-T1 5 -2.2 1.10 0.6 0.55 -5.112 0.001** Highly Significant

IO-PP (MM)_T2-T1 5 -1.4 0.89 1.0 0.71 -4.707 0.002** Highly Significant

I ANGLE (O)_T2-T1 5 -10.0 5.87 -13.0 5.96 0.802 0.446 Not Significant
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1. Maxillary first molar (sagittal direction)

The sagittal  changes obtained from 

cephalometric radiographs in molar position 

during retraction were as follows

? G1 showed :  -1.2±1.79mm (U6M-SV)

                        -1.0±1.73mm (U6D-SV)   

? G2 showed  : -3.2±2.86mm (U6M-SV)

                      -3.0±2.92mm (U6D-SV)

? G3 showed  : 1.6±0.55mm (U6M-SV)

                       1.6±0.55mm (U6D-SV)

There was net distal molar movement in G1 and G2 

group. G3 group (conventional) showed net mesial 
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TABEL 3: COMPARISON OF G2 GROUP WITH G3 

GROUP (T2-T1)

TABEL 4: COMPARISON OF G1 AND G2 GROUP 

WITH G3 GROUP (T2-T1)

(P<0.01 is considered significant)

TABEL 5: QUANTIFICATION OF INCISOR 

MOVEMENT IN THE SAGITTAL PLANE

MEASUREMENT

 

N

 

G2(T2-T1) G3(T2-T1) T
VALUE

P VALUE SIGNIFICANCE
Mean

 

SD Mean SD

U6M-SV (MM)_T2-T1

 

5

 

-3.2

 

2.86 1.6 0.55 -3.681 0.006** Highly Significant

U6D-SV (MM)_T2-T1

 

5

 

-3.0

 

2.92 1.6 0.55 -3.467 0.008** Highly Significant

U6M-PP (MM)_T2-T1

 

5

 

-0.8

 

0.84 0 0 -2.14 0.65 Not Significant

U6D-PP (MM)_T2-T1 5 -1.6 0.55 0.9 0.22 -9.449 0.000** Highly Significant

U6 ANGLE (O)_T2-T1 5 -6.0 3.46 3.2 1.92 -5.192 0.001** Highly Significant

IA-SV (MM)_T2-T1 5 -1.8 1.10 1.4 1.95 -3.200 0.013* Significant

IO-SV (MM)_T2-T1 5 -9.8 3.11 -4.2 2.17 -3.300 0.011** Significant

IA-PP (MM)_T2-T1 5 -2.6 0.55 0.6 0.55 -9.238 0.000** Highly Significant

IO-PP (MM)_T2-T1 5 -2.0 1.73 1.0 0.71 -3.586 0.007** Highly Significant

I ANGLE (O)_T2-T1 5 -18.4 7.50 -13.0 5.96 -1.260 0.243 Not Significant

 

MEASUREMENT
G1&G2(T2-T1) G3(T2-T1) T

VALUE
P VALUE SIGNIFICANCE

Mean SD Mean SD

U6M-SV (MM)_T2-T1 -2.2 2.49 1.6 0.55 -3.319 0.006** Significant

U6D-SV (MM)_T2-T1 -2.0

 

2.49

 

1.6

 

0.55

 

-3.133

 

0.008** Significant

U6M-PP (MM)_T2-T1 -0.8

 

0.79

 

0

 

0

 

-2.23

 

0.044 Not Significant

U6D-PP (MM)_T2-T1 -1.3

 

0.67

 

0.9

 

0.22

 

-6.984

 

0.000** Significant

U6 ANGLE (O)_T2-T1 -4.6

 

3.03

 

3.2

 

1.92

 

-5.208

 

0.000** Significant

IA-SV (MM)_T2-T1 -1.5

 

1.18

 

1.4

 

1.95

 

-3.627

 

0.003** Significant

IO-SV (MM)_T2-T1 -7.8
 

3.46
 

-4.2
 

2.17
 

-2.108
 

0.055 Significant

IA-PP (MM)_T2-T1 -2.4 0.84 0.6 0.55 -7.164 0.000** Significant

IO-PP (MM)_T2-T1 -1.7 1.34 1.0 0.71 -4.178 0.001** Significant

I ANGLE (O)_T2-T1 -14.2 7.74 -13.0 5.96 -0.303 0.767 Not Significant

 

MEASUREMENT
G1 & G2 G3  T 

VALUE
P 

VALUE
SIGNIFICANCE

Mean
 

SD
 

Mean
 

SD
 INCISOR IA/I0 0.21 0.20 -0.46 0.94 2.232 0.044* Significant
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molar movement. The differences were statistically 

not significant between the study groups. However a 

high significance was seen between study and 

control group. The readings within G1 group and G2 

group were not significant. G3 group showed high 

statistical significance.

2. Maxillary first molar (vertical movement)

Vertical changes in the first molar position 

were as follows

o G1 showed  : -0.8±0.84mm (U6M-PP)

-1.0±0.71mm (U6D-PP) 

o G2 showed  : -0.8±0.84mm (U6M-PP)

-1.6±0.55mm (U6D-PP)

o G3 showed : 0±0mm (U6M-PP)

0.9±0.22mm (U6D-PP)

In G1 and G2 group, a net intrusive effect was 

recorded and a distal extrusion was recorded in G3 

group. The differences were not statistically 

significant between G1 and G2 group. Within the 

groups, the G1 values and G2 values showed no 

significance. Even though distal extrusive effect was 

recorded in G3 group, it was not statistically 

significant.

3. Maxillary first molar (Angular movement)

A distal crown tipping was recorded in G1 

and G2 group and mesial crown tipping was 

recorded in G3 group.

0?  G1 showed  : -3.2±1.92mm (U6 )
0

?  G2 showed  : -6±3.46mm (U6 )
0

?  G3 showed  :  3.2±1.92mm (U6 )

The results were statistically not significant 

between study groups. However, the differences 

within G1, G2 and G3 groups were statistically 

significant.

4. Maxillary central incisor (Horizontal 

movement)

Changes in the incisor position in all the three 

groups are as follows

? G1 showed  : -1.2±1.30mm (Root movement)

                      -5.8±2.68mm (Crown movement)   

? G2 showed  : -1.8±1.10mm (Root movement)

                      -9.8±3.11mm (Crown movement)

? G3 showed  : -1.4±0.45mm (Root movement)

-4.2±2.17mm (Crown movement)

No statistically significant differences were found 

in the amount of incisor retraction between study 

and the control group.

5. Maxillary central incisor (Vertical 

movement)

Changes in the vertical position of the incisors 

are as follows

? G1 showed  : -2.2±1.10mm (I -PP)A

                      -1.4±0.89mm (I -PP)   O

? G2 showed  : -2.6±0.55mm (I -PP)A

                      -2.0±0.73mm (I -PP)O

? G3 showed  :  0.6±0.45mm (I -PP)A

                       1.0±0.71mm (I -PP)O

The results were not significant between study 

groups. High statistical significance was found 

between study and the control group. Individually 

within the groups, G1 and G2 showed statistical 

significance.G3 group showed no statistical 

significance.

6. Maxillary central incisor (angular 

movement)

? G1 showed  :  -10.0±5.87mm 

? G2 showed  : -18.4±7.50mm 

? G3 showed  :  -13.0±5.96mm 

The differences in the amount of incisor retraction 

in all the 3 groups were statistically not significant. 

The maxillary central incisor in G1 group and G2 

group was retracted primarily by controlled tipping 

and partly by translation (I /I =0.23±.28 and A O

0.19±0.11 respectively). A significant amount of 

uncontrolled tipping was noted in G3 group 

(I /I =0.46±0.94). These differences were A O

statistically significant with study groups (FIG. 10, 

TABLE. 5).

TABEL 5: QUANTIFICATION OF INCISOR 

MOVEMENT IN THE SAGITTAL PLANE.
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MEASUREMENT  
G1 & G2 G3 T 

VALUE
P 

VALUE
SIGNIFICANCE

Mean
 

SD Mean SD

INCISOR IA/I0 0.21 0.20 -0.46 0.94 2.232 0.044* Significant
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DISCUSSION

Anchorage requirement for the particular patient is 

very important for giving good quality and better 

finish of orthodontic treatment. Once, the 

introduction of bony anchorage devices, maximum 

demand of anchorage can be easily attainable. The 

devices should be low cost, biocompatible, 

anatomically flexible, different sizes and should be 

loaded immediately without any complications. The 

recent increase in popularity of bone borne 

anchorage has led to the introduction of many new 

systems. This leads to more confusion for selection 

of particular anchorage system suitable for the 

patient. Although, most of mini implant systems are 
[13,14,15]

proved as effective as other anchorage devices .

The mini-implant can be placed in wide variety of 

intra-oral locations. It can be placed in edentulous 

alveolar ridge, the palate, and retro molar area or 

laterally in the alveolar ridge in either arch. 

Additionally mini-implants can be placed in the 

anterior nasal spine, the mandibular symphysis and 
[16]

the ascending ramus . During the past few years, 

various implant anchorage systems has been 

introduced that are subsequently smaller in 

diameter and made of Type V titanium having small 

amount of alloy (6% aluminium and 4% vanadium)  

which is 2.5 time stronger than the pure titanium. 

Each implant systems have their specific 

characteristics like implant head type, diameter, 
[9,17]

length and self tapping .

Advances with implants in dentistry has made 

possible to use it as anchorage device. Recently, a 

self tapping screw has gained credibility in the 

clinical management of space closure. Studies done 

[3] [15] [18]  by Kanomi R ,Gray and Smith and Costa A et al , 

were in correlation with the present study for using 

mini-implants as orthodontic anchorage.

This prospective clinical study was designed to 

determine the clinical effectiveness of two different 

implant systems, the Aarhus and Dentos as an 

anchorage unit for en-masse retraction of six 

maxillary anterior teeth in first premolar extraction 

cases and to compare the implant anchorage with 

conventional anchorage reinforcement.

The overall success rate of implants in our study was 

75%. Individually, the success rate was 80% with 

Aarhus implant and 70% with Dentos implant. The 

rate of implant success with Aarhus system was 

different when compared to Dentos implant system 
[15,19]

and other published studies . The factors that 

might have accounted for these differences in the 

success rate are may be the study samples, design of 

the implant threads, density of the bone at the 

implant site and the patient's oral hygiene 

maintenance.

The treatment time for the space closure in study 

groups was 7.5 months. Whereas control group it 

was 7 months. In control group, the space closure 

was faster as there was simultaneous movement of 

the anterior and posterior teeth into the extraction 

spaces. But in control group posteriors were not 

moved anteriorly. The results were obtained in the 

present study groups was in correlation to the 
[12] [6]studies done by Upadhyay et al  and park et al . 

The maxillary first molar in the study groups 

remained stable and there was a net distal 

movement of 2.2mm with distal crown tipping of 
04.6 . These results were statistically significant. 

Similar results were reported in study done by Park 
20HS and Kwong TG . In contrast to the study groups, 

the molars in G3 group showed net mesial 

movement of 1.6mm and mesial crown tipping of 
0

1.92 . These were clinically significant when 

compared to the study group. The intrusive effect 

was observed in maxillary molars of study groups. 

However it was not statistically significant. 

Incisor retraction in the study group with implants 

was achieved primarily by controlled tipping and 
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partially by translation (IA/IO=0.21) as the force 

applied for retraction was close to the centre of 

resistance of maxillary anterior teeth. In control 

group, the incisor retraction was achieved by slight 

uncontrolled tipping (IA/IO= -0.46). This result of 

control group was not statistically significant when 

compared to the study groups (TABLE. 5).

Clinically, significant levels of incisor intrusion were 

recorded in G1 and G2 groups. These results were 
[12]similar to the study reports of Upadhyay et al . The 

root and the incisor tips showed significant 

correlation in the apical movement indicating 

bodily intrusion of incisor. The factor that play 

important role in intrusion is the occluso-gingival 

position of mini-implant. Other factors include the 

bone and the mucosa at the intrusion site. The 

vertical height of the crimpable hook placed distal to 

the lateral incisor play important role in intrusion. 

Height of the hook changes the direction of the force 

application. More intrusion can be achieved with 

shorter hooks. The results of study groups were 

statistically significant when compared to the 

control group.

The force used for the retraction was NiTi coil 

spring. It will generate a force of 150- 200gm. 

Various studies have reported that heavy force can 
[21]cause root resorption . A sliding mechanics was 

carried in 0.019 x 0.025 rectangular stainless steel 

wire for enmasse retraction. So the force 

distribution was uniform to all the anterior teeth 

and it did not concentrate at one point.

The implant groups reported distalization and 

intrusion of molars. These results were also 
[22]reported in a study done by Park et al  where a 

group distalization was carried out with implants. 

The factor that is responsible for distalization of 

molars is the force transmission to the posterior 

segment through inter-dental contacts after 

complete closure of the extraction space.

In the present clinical study, two patients in each 

group did not have complete closure of extraction 

space through anterior retraction. Molar 

protraction was needed to achieve desired facial 

aesthetics. In these patients, T2 records were taken 

before mesializing the molars. The primary stability 

of all the implants was assessed and it was found 

that all implants were stable. Due to poor oral 

hygiene, there was peri-implant inflammation in 

four patients leading to one implant failure in each 

patient. After the inflammation subsided by 

following proper oral hygiene, the implants were 

replaced in all the four patients.

CONCLUSION

The following conclusions can be drawn from the 

results of present study,

1. The study groups (both mini implant group) 

showed no loss of anchorage with net distal 

molar movement and distal crown tipping.

2. The incisors were retracted primarily by 

controlled tipping and partly by bodily 

movement in both mini implant groups.

3. Statistically, no significant difference was 

found between G1 and G2 group.

4. The control group G3 showed anchorage loss 

with net mesial molar movement and mesial 

crown tipping compared to the study groups. 

5. The incisor retraction in the control group 

showed significant amount of controlled 

tipping and some amount of uncontrolled 

movement.

6. The rate and amount of incisor retraction in 

all the three groups were same.

The present study reports conclude that the implant 

of two different systems has the same anchorage 

potential for en-masse retraction of six maxillary 

anterior teeth. Both implant groups are equally 

effective and in retraction showed no anchorage loss 

in both horizontal and vertical direction compared 

to the conventional anchorage reinforcement.
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