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Abstract 

Background: The duration of treatment has become a 

prime concern for the orthodontists and the patients. The 

longer orthodontic treatment duration has become a major 

anxiety to patients especially adults, who refuses treatment 

or take alternative options such as implants or veneers 

with less than optimal results. Therefore this study is 

conducted to compare the rate of enmasse retraction with 

and without microosteoperforations in experimental side 

and control side. 

Aim:  To compare the rate of enmasse retraction with and 

without microosteoperforations in experimental side and 

control side. 

Material and method: Patients who had required 

premolar extractions as part of fixed orthodontic treatment 

were considered and it was a split mouth study in which 

retraction was carried out with active tie backs aided by 

microosteoperforations on experimental side and without 

microosteoperforation controlled side using active tie 

backs with a constant force of 200grams measured with 

dontrix gauge. 

Result: The measurement of acceleration during the 

enmasse retraction was found to be higher for the 

experimental side than the controlled side.  

Conclusion: Difference of enmasse retraction, and the 

rate of enmasse retraction was found to be higher for the 

experimental side than the control side. 

Keywords: Microosteoperforation, Enmasse retraction, 

Accelerated orthodontics. 

Introduction 

One of the main problems associated with orthodontic 

treatment is the longer duration of treatment, which 

usually leads the adult patients, to refuse treatment or 

finding alternative options like veneers, crowns or 
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implants which  has  comparatively lesser time as well as 

lesser esthetic results. There were many alternative 

methods to decrease the duration of orthodontic treatment 

without affecting the outcome of main objective. The 

major factor involved in the rate of the tooth movement is 

the biologic response to the orthodontic forces. Biological 

response leads to the formation of osteoclasts which will 

control the tooth movement.The above reason which is an 

advantage for the orthodontists to fasten the tooth 

movement by using alternative and adjunctive procedures 

which led to the introduction of Wilckodontics by Wilcko 

brothers. (2)  

Wilckodontics involved the surgical intervention, where 

vertical cuts are given in inter radicular area, after raising 

full thickness mucoperiosteal flap by utilizing the rapid 

acceleratory phenomenon (RAP) which was initially 

termed as periodontally accelerated osteogenic 

orthodontic (PAOO) technique (K. et al., 2004). This 

PAOO technique induced a localized inflammatory 

response, which encourages local recruitment, stimulation 

of osteoclasts and increased bone remodelling. But it was 

an invasive procedure. These traumatic protocols 

pressurized the orthodontists to search for less invasive 

technique that would produce same amount of rapid 

acceleratory phenomenon (Haruyama et al., 2002) 

Recently a more conservative approach has been 

introduced where a standardized needle gun (Propel) is 

used to induce micro-osteoperforations in the cortical 

alveolar bone without  raising  periodontal flap. The 

animal and human studies suggest that this approach 

helped in increasing the rate of orthodontic tooth 

movement (OTM) 2–3 fold. This is  safe, less traumatic 

method which can be used along with any orthodontic 

treatment, not just to increase the rate of tooth movement, 

but in many other clinical situations, namely to change the 

type of tooth movement or create differential 

anchorage.(Kundi et al., 2020).Therefore, the main aim of 

the present study is to compare the rate of enmasse 

retraction with and without microosteoperforations in 

experimental side and control side. 

Methodology 

The sample size consisted of 10 patients reporting to The 

Department Of Orthodontics And Dentofacial 

Orthopaedics, Coorg Institute Of Dental Science for fixed 

orthodontic treatment. All patients was briefed about the 

pattern of study and a informed consent was taken from 

the subjects/parents before undergoing the study. A 

detailed history was taken before selecting the subjects. 

The study was a split mouth design. Retraction was 

carried out with active tie backs aided by 

microosteoperforations on experimental side and on the 

other side retraction without microosteoperforation using 

active tie backs using constant force of 200grams 

measured with dontrix gauge by same operator. The 

maxillary arch included bilateral 1st molar banding with a 

transpalatal bar as the anchorage system. After finishing 

retraction another alginate impression was taken and 

impression was poured. These casts were used as study 

models to measure the difference in the tooth movement. 

A digital vernier caliper was used to measure the distance 

between the contact points of the maxillary canine and 

premolar. Before beginning of the study, patients were 

instructed to maintain good oral hygiene methods and also 

systematically checked for periodontal problems if any 

and were given an oral prophylaxis 1 week prior to study. 

Measurements of acceleration was taken at 2 intervals (T0-

Beginning of enmasse retraction and T1- After completion 

of enmasse retraction).Cast measurements are taken at T0 

and T1 using digital vernier caliper.  
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Outcomes Assessment 

The inferential statistics done using SPSS (IBM SPSS 

Statistics for Windows, Version22.0, Armonk, NY: IBM 

Corp. Released 2013) included Independent t test, paired t 

test and Pearson’s Correlation for the comparisons. 

Pearson’s Correlation test was used to measure the 

strength of association between two continuous variables. 

Independent t test was used to compare the mean of two 

unrelated independent groups. Paired t test was used to 

compare the difference between two sets of values of a 

parameter from the same subjects. 

Interventions 

All the subjects were bonded with 0.022×0.028 inch slot 

using Pre-adjusted Edgewise Appliance MBT brackets. 

Following the extraction of first premolars, initial leveling 

and alignment was done. Then 0.019×0.025 SS arch wire 

was used to obtain standardization (in-situ for two weeks). 

This period helps in full arch wire passivity before the 

microosteoperforation and enmasse retraction. Maxillary 

and Mandibular arch impressions were made using 

alginate at the end of leveling and aligning before enmasse 

retraction. Impressions were then poured. Before entering 

to 2nd phase microosteoperforations was done followed by 

conventional MBT retraction using active tie backs. 

Active tie backs was attached from the maxillary first 

molar hook to the hook between canine and lateral incisor.  

Then a Dontrix gauge was used to measure the distalizing 

force (200 grams). The maxillary arch include bilateral 2nd 

molar banding with a transpalatal bar as the anchorage 

system. After finishing retraction another alginate 

impression was taken and impression was poured. These 

casts were used as study models to measure the difference 

in the tooth movement.  

Results 

Micro osteo perforations (MOPs) were safely done, 

with minimal trauma, wherein small pinhole 

perforations are placed in the cortical bones around 

the retraction area to increase the rate of retraction. 

All the 10 patients completed  Enmasse retraction at a 

faster rate. The mean of the measurement of 

acceleration during the enmasse retraction was found 

to be higher for the experimental group than the 

controlled group. On the contrary, the difference of 

enmasse retraction, and the rate of enmasse retraction 

was found to be higher for the experimental group 

than the control group. 

Comparison of the Enmasse retraction with and 

without micro osteo perforations in experimental 

side and control side  

The mean of the measurement of acceleration during 

the beginning and completion of enmasse retraction, 

difference of enmasse retraction, and the rate of 

Enmasse retraction, for the experimental group was 

5.767, 0.00, 5.767, and 0.9857 respectively and for the 

control group was 5.799, 2.26, 3.539, and 0.6117 

respectively.  

Discussion 

Accelerated orthodontics is one of the most widely studied 

and marketed areas in orthodontics. Several techniques 

have claimed to improve treatment efficiency, thereby 

reducing treatment time. Microosteoperforations(MOPs) 

is a safe, minimally invasive, and cost-effective treatment 

technique wherein small pinhole perforations are placed in 

the cortical bones around the teeth for accelerated teeth 

movement. The rate of tooth movement in 

microosteoperforations(MOPs) is controlled by the rate of 

bone resorption, which in turn is controlled by osteoclastic 

activity. In response to orthodontic force an increase in the 

activity of Inflammatory markers such as chemokines and 

cytokines was observed. Microosteoperforations(MOPs) 

on alveolar bone during orthodontic tooth movement can 

stimulate the expression of the Inflammatory markers, 
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leading to increase in osteoclastic activity and rate of tooth 

movement. 

The sample had consisted of 10 patients reporting to The 

Department Of Orthodontics And Dentofacial 

Orthopaedics, Coorg Institute Of Dental Science for fixed 

orthodontic treatment. All patients were briefed about the 

pattern of study and an informed consent was taken from 

the subjects/parents before undergoing the study. A 

detailed history was taken before selecting the subjects. A 

split mouth study was done wherein one side retraction 

was carried out with active tie backs aided by 

microosteoperforations and on the other side retraction 

without microosteoperforations using active tie 

backs.Measurements of acceleration were taken at 2 

intervals (T0- At the beginning of the enmasse retraction 

and T1- At the completion of enmasse retraction). Cast 

measurements were taken at T0 and T1 using digital 

Vernier caliper. 

For the Orthodontic Appliance, all the subjects were 

bonded with 0.022×0.028 inch slot using Pre-adjusted 

Edgewise Appliance MBT brackets. Following the 

extraction of first premolars, initial leveling and alignment 

was done. Then 0.019×0.025 SS arch wire was used for 

standardization (for two weeks). This period enabled full 

arch wire passivity before the microosteoperforations and 

enmasse retraction. Maxillary and Mandibular arch 

impressions were made using alginate at the end of 

leveling and aligning before enmasse retraction. 

Impressions were then poured. Before stepping onto 2nd 

phase microosteoperforations was performed followed by 

conventional MBT retraction using active tie backs. After 

finishing retraction another alginate impression was taken 

and impression was poured. These casts were used as 

study models to measure the difference in the tooth 

movement. 

Three Microosteoperforations were performed on the 

desired side distal to the canines and before retraction 

using a device specially designed for 

Microosteoperforations. Microosteoperforations were 

performed using topical anesthesia. No flap was raised, 

and no pain and antibiotic medication were prescribed. 

The perforation passed the cortical layer and reached the 

medullary bone to get full effect of regional acceleratory 

phenomenon (RAP).After 4 weeks of canine retraction, 

impressions were taken again. After the 

Microosteoperforations patient were recalled and 

reviewed every two week by the orthodontist to activate 

wire and the active tie backs. This activation procedure 

takes advantage of the temporary demineralization phase 

created by microosteoperforations which in turn fasten 

tooth movement and helped in early completion of 

retraction and alignment. 

The results were threefold: first, the mean of the 

measurement of acceleration was found to be better after 

completion of the enmasse retraction for both the 

experimental group and control group. Second, the 

difference of the mean of the measurement of acceleration 

during the beginning and completion of enmasse 

retraction was found to be higher for the experimental 

group than the control group. Third, the difference of 

enmasse retraction, and the rate of enmasse retraction was 

found to be higher for the experimental group than the 

control group. 

However, it should be noted that although the results from 

10 patients provided sufficient power statistically, the 

present investigation needs to be considered a pilot study. 

The results of this study can be used to fulfill the 

following clinically relevant objectives: Helped the 

clinician to assess and evaluate rate of enmasse retraction 

with and without microosteoperforations in experimental 

side and control side. 
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Conclusion 

The present study was done to compare the rate of 

enmasse retraction with and without 

microosteoperforations in experimental side and control 

side. The study also assessed the rate of enmasse 

retraction with and without microosteoperforations in 

experimental side and control side.  

The following footprints were laid out within the bounds 

of this study 

1. The mean of the measurement of enmasse retraction 

was found to be better after the completion of the 

enmasse retraction for both the experimental group 

and control group. 

2. The difference of the mean of the measurement of 

acceleration during the course of enmasse retraction 

was found to be higher for the experimental group 

than the control group.  

3. The difference of enmasse retraction, and the rate 

of enmasse retraction was found to be higher for 

the experimental group than the control group. 
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Legend Figures and Tables  

 
Fig. 1: Propel Device 

 
Fig. 2: Force measuring guage (Morelli ortodontia) 

 
Fig. 3: Digital Vernier calliper (workzone) 

 

 

 
Fig. 4: Pre-Retraction 
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Fig. 5: Pre-Retracrtion Occlusal View 

 
Fig. 6: Anesthetic Agent Application before MOP 

 
  Fig 7 : MOP Procedure In Maxilla 

 
Fig 8: MOP Procedure in Mandible 
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Fig 9 : Beginning of Enmasse Retraction 

 

 
Fig 10 : Beginning Of Enmasse Retraction (Occlusal 

View) 

 
Fig 11: Measurement of A Constant Force of 200gm 

Force Using Dontrix Gauge 

 

 

 
Fig.12: After Completion of Enmasse Retraction 
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Fig 13: After Completion of Enmasse Retraction 

(Occlusal View) 

 
Fig 14: Measurement of distance between canine and 

second premolar in    experimental and control sides after 

completion of Enmasse retraction (T0 and T1)  

Table 1:Comparison of rate of enmasse retraction with and without microosteoperforations in experimental side and 

control side. 

 Mean Standard deviation T Sig. 

Control  
Pre  5.7990 1.19715 

11.751 0.000 (H.S) 
Post  2.2600 0.72035 

Experimental  
Pre  5.7670 1.47250 

12.385 0.000 (H.S) 
Post  0 0 

Pre 
Exp. Group 5.7670 1.47250 

-0.053 0.958(N.S) 
Control group 5.7990 1.19715 

Post 
Exp. Group 0 0 

9.921 0.000(H.S) 
Control group 2.2600 0.72035 

Retraction 
Exp. group 5.7670 1.47250 

4.018 0.001(H.S) 
Control group 3.5390 0.95234 

Rate of retraction 

(mm per month) 

Exp. Group 0.9857 0.11871 
6.721 0.000(H.S) 

Control group 0.6117 0.12987 

p>0.05, S – Significant  
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Graph 1: Comparison of the enmasse retraction with and 

without microosteoperforations in experimental side and 

control side. 

 
Graph 2: Comparison of the enmasse retraction with and 

without microosteoperforations in experimental side and 

control side. during the beginning and completion of 

enmasse retraction   

 

 

 

 

 

 

 

 


