
TMU J Dent. Vol.6 ; Issue Supple 1 .Jan-March 2019 1 

 

 

 

COMPARATIVE EVALUATION OF THE EFFECT OF MODIFIED MICRO 

OSTEOPERFORATIONS ON THE RATE OF TOOTH MOVEMENT - A 

PROSPECTIVE CLINICAL STUDY 
SAILESH T1, MANISH GOYAL2, ABHAY JAIN3, MUKESH KUMAR3, SHALINI MISHRA4, SONAM RASTOGI5 

Post Graduate Student 1 , Professor & Head 2, Professor3, Senior Lecturer,4,5 

1-5- Department of Department of orthodontics and dentofacial orthopedics, Teerthanker Mahaveer Dental College and Research Centre, Moradabad, Uttar Pradesh, 

India. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction: 

One of the major issues in orthodontics is the prolong 

period of treatment. Search for techniques that decreases 

the treatment period without hindering the result is 

challenging. Minimizing treatment duration reduces 

threat of caries, periodontal disease, resorption of root, 

and contents the patient as well.1 Many trials have been 

conducted so as to minimise the time of treatment.2 

Figuring out these challenges will dramatically improve 

the quality of orthodontic care. 

It is an established fact that speeds of orthodontic tooth 

movement (OTM) which revolve guarded by osteoclast 

activity, guarded with time of bone resorption. Factors 

influencing the time upon which these method happen 

may have an result on OTM. To transform the 

equilibrium between resorption and apposition of bone 

the regional acceleratory phenomenon (RAP) 4 has been 

used during any means possible. 

The periodontium consist of, cementum, gingival, 
alveolar bone and PDL. Among all, alveolar bone is 

generally mineralized and is not easily malleable.5 It is 

dynamic enough and to controlling its remodeling 

capability has constantly been tough tough on the part of 

peridontic and even orthodontic perspective. These days 

the trend of interdisciplinary co-operation is prevalent 

over the same old conventional orthodontic tooth 

movement protocol and also volunteer periodontal tissue 

effort & regenerative surgery, which would not only be 

effective for accelerating the orthodontic tooth movement  

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

The changes in the structure of alveolar bone are the 

prime factor of OTM and rate of remodelling is 

accelerated during osseous wound healing.6-10 To achieve 

quicker results, several attempts have been made both 

preclinically and clinically, yet these methods are pretty 

questionable.11,12 

There are very few studies available in the literature 
which investigates that such phenomenon occurs in 

humas or not. But none of the study till now has been 

done by using miniscrews / miniimplants of specified 

dimension for the purpose of micro-osteoperforations. 

Thus this clinical trial was done to learn span of canine 

retraction with Micro-Osteoperforations or without using 

it and also to evaluate the pain and discomfort caused to 

the patient through the treatment.13-15 

 

Aim and Objective: The aim to compare and evaluate 

the effects of modified micro-oseoperforations on the rate 
of tooth movement. 

1. To evaluate the effect of modified micro-

oseoperforations on the rate of tooth movement. 

2. To compare it with control group on the contralateral 

side. 

3. To assess the pain and discomfort level in the 

patients with and without Micro-osteoperforations 

using a numerical rating scale. 

 

 

 

 

 

Original Article 

Abstract 
To evaluate the effects of modified MOPs on the rate of tooth movement and pain and discomfort levels.  
Materials and method: Twenty patients (10 males and 10 females) with Class II Div1 malocclusion or bimaxillary protrusion 

who needs maxillary first premolar extractions were chosen for the split-mouth clinical trial. Maxillary arch of every patient 
was arbitrarily distributed into both the experimental as well as control sides. The experimental side received MOP with three 
holes using mini-screw (1.5 X 8 mm) and a mini-implant driver. The control side did not receive micro-osteoperforations. A 
retraction force of 100 grams was applied using pre calibrated NiTi closed coil spring on both the sides for 28 days. All the 
measurements were performed on the dental casts. Alginate impressions were made immediately before and after the retraction 
of canine for measuring the rate of tooth movement.  A numeric rating scale was used for assessment of pain and discomfort 
levels. Statistical evaluation and  findings was performed using SPSS software. To evaluate the treatment efficacy between 
control and experimental sides (t test) were used.  

Results: Modified MOPs considerably improved the rate of tooth movement by 2.1 fold (p< .05). Locally at the site of MOPs, 
for 1week patients reported only mild pain and discomfort. On 14th and 28th days, slight to no pain was experienced. 
Conclusions: Modified Micro-osteoperforations is simple, effective and harmless method to increase the tooth movement with 
minimal pain as well as discomfort. Therefore, this procedure may become a efficient treatment alternative to lesser treatment 
duration and readily available.                 
Keywords. : Modified micro-osteoperforations, Accelerated tooth movement, Canine retraction, Mini-screw, Pain, Discomfort 
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Materials and Methodology: Twenty patients (10 males 

and 10 females) with Class II Div1 malocclusion or 

Bimaxillary protrusion who needs maxillary first 

premolar extractions entering the retraction phase of 

fixed orthodontic treatment were selected for the 

comparative clinical trial. All participants were given a 

brief on the principle of the study and an informed 

consent was taken from the subjects or their parents 
before undertaking the study. 

 

Orthodontic Appliance and Canine Retraction 

Procedure 

All the subjects were bonded with PEA, 0.022 x 0.028 

inch 0.022 MBT prescription. On maxillary canines 

American Orthodontics brackets with vertical slots were 

bonded. Following the extraction of maxillary first 

bicuspids, initial alignment was done. Segmental 

retraction of maxillary canines was done on 0.019 x 

0.025 inch wire using power arm in the vertical slot of 

the canine brackets. 0.019 x 0.025 inch wire remained in 
situ till four weeks before the commencement of 

retraction (Figure 1). This period enable full arch wire 

passivity before the retraction of the maxillary canines. 

Maxillary arch impressions were made by using alginate 

at the end of leveling and aligning stage. Impressions 

were then poured using Type III orthodontic dental stone.  

Maxillary canine of one quadrant were retracted with 

micro-osteoperforations and the other quadrant maxillary 

canine was retracted without micro-osteoperforation 

(Figure 2). Experimental side and control side were 

assign to the patient’s left or right sides consecutive. 
Nickel-Titanium closed coil springs were used to achieve 

segmental retraction of cuspids that were connected from 

a temporary anchorage device (TAD) to a power arm on 

the canine bracket that allowed application of the force 

closer to the center of resistance of the tooth. TAD was 

positioned between 2nd premolar and 1st molar, 5 mm 

from the alveolar crest and loaded immediately. A 

retraction force of 100 grams was applied using pre 

calibrated NiTi closed coil spring (GAC)(Figure 3). At 

each appointment, oral hygiene measures were reinforced 

and the appliances were assessed for any damage. 
 

Micro Osteo-perforation Technique 
Modified-MOPs was performed in local anaesthesia (2% 

lidocaine by 1:100,000 epinephrine) and through 

standard asepsis. No flap was raised. Three modified-

MOPs were performed on extraction site (either on the 

left/right side) distal to the caninesat coronal, middle and 

apical regions, using a miniscrew implant (depicted in 

patient model Figure 4) . The soft tissue thickness was 

measured using a needle with a stopper before 

performing each modified-MOP. A rubber stopper was 

used to standardize the depth of penetration of the 
miniscrew implant (Figure 5). 3small MOPs were done in 

the extraction space, immediately distal to the canine but 

without causing any interference to the root. 1.5 mm 

wide and 3 mm deep into the bone was the common size 

of all the perforations. 

Retraction of canine bilaterally done by means of pre-

calibrated 100gmNiTi closed coil springs interconnected 

from a temporary anchorage device (1.5 X 8 mm) put 

between the upper 2nd bicuspids and 1st molar, 5mm 

from the alveolar crest and loaded immediately. 

Post retraction records were made, 28 days later the 

commencement of retraction of cuspids. 

 

Measurement of Rate Tooth Movement 

All the measurements were performed on the dental 

casts. Prior to the studies, alginate impressions were 

made immediately before the retraction of canine i.e pre-

retraction model and also 28 days after the retraction of 

canine i.r post-retraction model for monitoring the tooth 

movement rate. The impressions were instantly poured 

into casts of dental stone and were given the labels of 

patient’s name, date in order to store. Over the palatal 

surface of the canine from the middle of the incisal edge 

to the middle of the cervical line, vertical lines were 

drawn. The space in between the lateral incisor and the 
cuspid is measured prior to the retraction of canine and 

also after it at 3 points: incisal, middle, and cervical 

thirds of the crowns (Figure 6). All cast measurements 

were made using a digital vernier caliper of accuracy 

0.01mm (Figure 7). 

All measurements were done by the single observer. To 

assess the intra-observer error, measurement of models 

were done twice at least after two weeks models. Method 

fault was evaluated by using Dalhberg’s formula.  

 

Assessment of Pain and Discomfort Levels: On the day 
of canine retraction, the participant were asked to assess 

their level of discomfort and at 24 hours, 7 days, and 28 

days after canine retraction subsequently with a numeric 

rating scale, a high reliability tool comparable with a 

visual analog scale. Instructions were given to the 

patients so as to select a number (from 0 to 10) that best 

describes the pain: If the count comes 0 then it will be 

defined as “no pain” and if it comes to 10, then it would 

be defined as the “worst possible pain. 

 

Data Collection: The data collected for the canine 
retraction, assessment for pain & discomfort were first 

tabulated to Excel (Microsoft, Redmond, Wash). The 

data obtained were subjected to following statistical 

analysis. 

 

Statistical Analysis: Following statistical analysis were 

used to measure the rate of tooth movement 

 To compare the pre and post canine retraction 

distance in control and experimental side paired t- 

test was used 

 Pair-wise various comparison analysis has been 

done with Turkey post hoc test. Comparisons 
between three sites (incisal, middle and cervical 

thirds) were assessed by analysis of variance 

(ANOVA).  



TMU J Dent. Vol.6 ; Issue Supple 1 .Jan-March 2019 3 

 

 To compare the rate of canine retraction between 

males and females in control and experimental side 

unpaired t- test was used 

All statistical analysis was done on SPSS 21.0 software 

for Windows (SPSS, Chicago, III). Significance for all 

analytical tests was fixed at p <0.05 

            

          

 

 

 

                   

              

 

  

 

 

 

 
Figure 1: Intraoral photographs with passive 19 X 25 SS wire 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Micro-osteoperforation in the extraction space at equal distance from the canine and the second premolar (experimental side) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3:Canine retraction by means of calibrated 100 gm nickel-titanium closed coil 

springs (GAC International) 

Interpretation of Results 

In the study twenty patients were included. The cases on 

which the study was performed were chosen from those 

that came to Teerthanker Mahaveer Dental College and 
Research Centre, Moradabad for comprehensive 

orthodontic treatment.  

Maxillary canine of one quadrant were retracted with 

modified micro-osteoperforations (Experimental Side) 

and the other quadrant maxillary canine retracted without 

micro-osteoperforations procedure (Control Side). At 3 

points incisal, middle, and cervical thirds of the crowns 

canine retraction was measured on the dental casts. 

 

 

 

 

 

 

 
Figure 4: Patient model showing modified MOPs procedure on 

experimental side 

 

Intra and Inter observer reliability  
The reliability of rate of canine retraction was done by 

intra and inters observers. The rates of canine retraction 
were re-assessed after 4 weeks by same observer and 

another observer in random order. 

The inter-examiner reliability of the examiners was 

0.892. The intra-examiner reliability of the examiners 

varied between 0.801-0.823. On the kappa scale, readings 

below 0.40 indicate poor agreement, 0.40 to 0.75 fair 

agreement, and values above 0.75 excellent agreements. 

The results in this investigation reflect excellent 

agreement and consistency in the assignment of rate of 

canine retraction. 

Results of the study were separated into two parts: 

I. Canine Retraction 
II. Pain and Discomfort Assessment 
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I. Results for Canine Retraction 

Table 1 and 2 Shows the measurement of canine 

retraction at 3 places in female and male respectively 

(measured on the casts by drawing a line that divided the 

lateral incisor and the canine into halves). Tooth 

movement was calculated by measuring the distance 

between the 2 lines at places:  incisal, middle and 

cervical thirds of the crown. 
 

 

 

 

 

 

 

 

 
Figure 5: Experimental side with three small MOPs of 1.5mm wide 

and 3mm depth on extraction space 

 

Table 3 shows the average values (mean of incisal, 

middle and cervical thirds) of pre and post canine 

retraction and amount of canine retraction in female. The 

Minimum and maximum amount of canine retraction was 

0.92 mm and 1.34 mm respectively on control side. 

While on the MOPs side the minimum and maximum 

amount of canine retraction was 1.84 mm and 2.5 mm 

respectively.  

Table 4 shows the average values (mean of incisal, 
middle and cervical thirds) of pre and post canine 

retraction and amount of canine retraction in male. The 

Minimum and maximum amount of canine retraction was 

0.87mm and 1.64 mm respectively on control side. While 

on the MOPs side the minimum and maximum amount of 

canine retraction was 1.15 mm and 2.48 mm respectively.  

Table 5 and Graph 1 Shows the descriptive statistics 

(Mean and SD) of pre and post canine retraction in the 

control side for all the subjects (n=20). The mean amount 

of tooth movement was 1.08 mm. The amount of canine 

retraction increased significantly (p<0.001) from pre to 

post retraction when compared using paired t-test. 
Table 6 and Graph 1   Shows the descriptive statistics 

(Mean and SD) of pre and post canine retraction in the 

experimental side (MOPs) for all the subjects (n=20). 

The mean amount of tooth movement was 2.13 mm. Pre 

to post canine retraction was statistically significant 

(p<0.001) when compared using paired t-test. 

Table 7 and Graph 2 Shows the descriptive statistics 

(Mean and SD) of the rate of canine retraction between 

control and experimental (MOPs) side. The mean 

difference of 1.05 mm was recorded in the rate of canine 

retraction between the two sides. On average, MOPs 
increased the rate of canine retraction by 2.1 fold when 

compared with the control side (Graph 2). The rate of 

canine retraction was compared between control and 

MOPs side using the Paired t-test. The mean rate of 

canine retraction was significantly (p<0.001) more 

among MOPs side in comparison to control side. 

Table 8 and  Table 9 Shows the descriptive statistics 

(Mean , SD and Mean Difference) of pre and post canine 

retraction for all the subjects (n=20) at 3 places (incisal, 

middle and cervical thirds) for control and MOPs side 

respectively. When the mean retraction was compared 

between Incisal, Middle and Cervical thirds using the 
One-way ANOVA test statistically no significant 

difference (p>0.05) was observed. 

Graph 3 and Graph 4 shows the mean of pre and post 

canine retraction at 3 places in control and MOPs side 

respectively. The movement of canine was not 

completely bodily; in both the control and experimental 

side, the incisal edge of the crown moved slightly more 

(0.29 mm in the experimental side and 0.35 in the control 

side) than did the cervical part of the crown. However, 

the difference was not statistically significant (p >0.05). 

Table 10 Shows the descriptive statistics (Mean and SD) 
of the rate of canine retraction between male and female 

in control side. The rate of canine retraction was more in 

females (0.02 mm) as compared to males which was 

statistically non significant (p >0.05) when compare 

using unpaired t-test.  

Table 11 Show that descriptive statistics (Mean and SD) 

of the rate of canine retraction between male and female 

in experimental side. The rate of canine retraction was 

more in females (0.23 mm) as compared to males which 

was statistically considerable (p < 0.05) when compared 

using unpaired t-test.  

                      Figure 6: Measurement of canine retraction at 3 points 
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II. Results For Pain And Discomfort Assessment 

Table 12 Shows the assessment using numeric rating 

scale pain and discomfort levels (1to 10) in male and 

female patients for control and experimental sides. Level 

of pain and discomfort were recorded at different time 

intervals i.e. day of canine retraction, 1st day, 7th day, 14th 

day, and 28th day. 

Graph 5 shows assessment of the pain and discomfort 

levels at different time intervals between males and 

females in control side. At 1st day of canine retraction 

higher levels of discomfort was reported in males (2.4) 
and females (2.6) as compared to the rest of the days. 

However, no considerable (p<0.05) in mean levels of 

discomfort was reported during canine retraction between 

males and females at different time intervals.  

Graph 6 shows assessment of the pain and discomfort 

levels at different time intervals between males and 

females in MOPs side. At 1st day of canine retraction 

higher levels of discomfort was reported in males (2.60) 

and females (3.60) as compared to the rest of the days. 

The mean pain and discomfort levels were considerably 

high (p<0.05) in females as compare to males on 1st day 

of canine retraction. However, no major (p<0.05) in 

mean levels of discomfort was reported for rest of the 

days. 

Graph 7 shows assessment of the pain and discomfort 

levels at different time intervals between control and 

MOPs side for all the patients (n=20). The maximum 

levels of discomfort reported on the 1st day of canine 

retraction in the control side were 2.5 and in the MOPs 

side was 3.1. Data analysis indicated significantly higher 
(p<0.05) levels of discomfort on the day of canine 

retraction, 1st and 7th day on the MOPs side. Though the 

pain was more on MOPs side as compared to the control 

side but that was bearable, and no medications were 

required. However, on 14th and 28th day of canine 

retraction, the variation between the control and 

experimental side was statistically non significant 

(p>0.05) and patients reported little to no pain or 

discomfort. 
 
Table 1: Measurement of Canine Retraction (mm) at 3 Places in Female Patients 

 
S.No Place Control Side  Experimental Side 

Pre Canine 

Retraction 

Post Canine 

Retraction 

Pre Canine 

Retraction 

Post Canine 

Retraction 

 

1 

2 

3 

Incisal 8.32 9.24 8.33 10.56 

Middle 8.2 9.12 8.19 10.42 

Cervical 8.02 8.94 8.05 10.24 

4         

5        

6 

Incisal 8.52 9.81 9.44 11.56 

Middle 8.42 9.69 9.31 11.47 

Cervical 8.38 9.66 9.25 11.39 

7        

8        

9 

Incisal 9.06 10.16 8.12 10.39 

Middle 8.98 10.08 8.07 10.19 

Cervical 8.87 9.97 8.01 10.08 

10    

11     

12 

Incisal 8.36 9.64 8.15 10.55 

Middle 8.28 9.56 8.04 10.37 

Cervical 8.22 9.5 7.98 10.33 

13    

14    

15 

Incisal 9.85 10.9 9.88 12.36 

Middle 9.77 10.82 9.82 12.13 

Cervical 9.72 10.81 9.76 12.07 

16     

17    

18 

Incisal 8.36 9.41 8.51 10.86 

Middle 8.3 9.38 8.43 10.79 

Cervical 8.22 9.35 8.39 10.63 

19    

20    

21 

Incisal 9.22 9.95 8.13 10.02 

Middle 8.46 9.16 7.41 9.34 

Cervical 7.45 8.05 6.93 8.65 

22    

23    

24 

Incisal 8.42 9.65 8.45 10.96 

Middle 7.63 8.83 7.88 10.31 

Cervical 7.33 8.48 7.39 9.94 

25 

26 

27     

Incisal 8.61 9.62 8.45 10.57 

Middle 8.01 8.97 8.13 10.11 

Cervical 7.68 8.56 7.66 9.59 

   28 

   29 

   30 

Incisal 9.61 10.92 10.23 12.78 

Middle 9.53 10.88 10.19 12.62 

Cervical 9.47 10.82 10.13 12.57 



TMU J Dent. Vol.6 ; Issue Supple 1 .Jan-March 2019 6 

 

 
Table 2: Measurement of Canine Retraction (mm) at 3 Places in Male Patients 

S.No Place Control Side  Experimental Side 

Pre Canine Retraction Post Canine 

 Retraction 

Pre Canine Retraction Post Canine 

 Retraction 

1 Incisal 7.75 8.82 7.43 9.92 

Middle 7.69 8.76 7.33 9.84 

Cervical 7.63 8.61 7.27 9.71 

2 Incisal 10.89 11.91 8.14 10.49 

Middle 10.81 11.83 8.07 10.37 

Cervical 10.73 11.76 8.01 10.28 

3 Incisal 8.72 9.67 8.83 9.98 

Middle 8.64 9.58 8.78 9.93 

Cervical 8.59 9.43 8.72 9.87 

4 Incisal 10.87 12.01 10.96 13.19 

Middle 10.79 11.92 10.88 12.91 

Cervical 10.75 11.85 10.82 12.83 

5 Incisal 8.56 9.53 8.62 10.81 

Middle 8.35 9.05 8.29 10.46 

Cervical 7.72 8.67 7.94 9.97 

6 Incisal 9.72 10.82 9.25 11.44 

Middle 9.69 10.78 9.21 11.38 

Cervical 9.63 10.72 9.15 11.23 

7 Incisal 10.27 11.38 10.52 12.45 

Middle 10.22 11.19 10.47 12.38 

Cervical 10.16 11.68 10.43 12.31 

8 Incisal 7.56 8.83 7.82 10.04 

Middle 7.5 8.79 7.75 9.94 

Cervical 7.43 8.72 7.69 9.81 

9 Incisal 9.45 10.47 9.26 10.83 

Middle 9.39 10.43 9.21 10.78 

Cervical 9.32 10.26 9.13 10.72 

10 Incisal 10.89 11.98 8.14 10.32 

Middle 10.82 11.92 8.13 10.29 

Cervical 10.77 11.88 8.05 10.21 

 

Table 3: Pre and Post Average values (Incisal, Middle and Cervical) and Mean Canine Retraction in mm for Female Patients 

 

 

 

 

 

 

 

 

 

 

 

 

MEAN CANINE RETRACTION IN FEMALE 

S.No Control Side Experimental Side (MOPs) 

Pre Canine 

Retraction 

Average 

Post Canine 

Retraction 

Average 

Mean Tooth 

Movement in 

mm 

Pre Canine 

Retraction 

Average 

Post Canine 

Retraction 

Average 

Mean Tooth 

Movement in 

mm 

1 8.18 9.1 0.92 8.19 10.4 2.21 

2 8.44 9.72 1.28 9.33 11.47 2.14 

3 8.97 10.07 1.1 8.06 10.22 2.16 

4 8.28 9.56 1.28 8.05 10.41 2.36 

5 9.78 10.84 1.06 9.82 12.18 2.36 

6 8.29 9.38 1.09 8.44 10.76 2.32 

7 8.37 9.05 0.68 7.49 9.33 1.84 

8 7.79 8.98 1.19 7.9 10.4 2.5 

9 8.1 9.05 0.95 8.08 10.09 2.01 

10 9.53 10.87 1.34 10.18 12.56 2.38 



TMU J Dent. Vol.6 ; Issue Supple 1 .Jan-March 2019 7 

 

 

Table 4: Pre and Post Average values (Incisal, Middle and Cervical) and Mean Canine Retraction in mm for Male Patients 

 

 

 

 

 

 

 

 

 

Table 5: Comparison of Pre and Post Canine Retraction in the Control Side (n=20) using Paired t-test 

Control Side 

(n=20) 

Mean 

(mm) 
Std. Deviation Mean difference t-test value p-value 

Pre-Canine Retraction 8.98 1.09 -1.08 -48.129 < 0.001* 

Post-Canine Retraction 10.05 1.12 
   

* Significant difference 

     

Table 6: Comparison of Pre and Post Canine Retraction in the Experimental Side (MOPs) (n=20) using Paired t-test 

Experimental Side 

(n=20) 

Mean 

(mm) 
Std. Deviation Mean difference t-test value p-value 

Pre-Canine Retraction 8.68 1.01 

-2.13 -51.196 < 0.001* 

Post-Canine Retraction 10.81 1.03 

* Significant difference 

 

Table 7: Rate of Canine Retraction comparison between Control and Experimental Side using Paired t-test 

 

MEAN CANINE RETRACTION IN MALE 

S.No Control Side Experimental Side (MOPs) 

Pre Canine 

Retraction 

Average 

Post Canine 

Retraction 

Average 

Mean Tooth 

Movement in 

mm 

Pre Canine 

Retraction 

Average 

Post Canine 

Retraction 

Average 

Mean Tooth 

Movement in 

mm 

1 7.69 8.73 1.04 7.34 9.82 2.48 

2 10.81 11.83 1.02 8.07 10.38 2.31 

3 8.65 9.56 0.91 8.77 9.92 1.15 

4 10.8 11.92 1.12 10.88 12.97 2.09 

5 8.21 9.08 0.87 8.28 10.41 2.13 

6 9.68 10.77 1.09 9.2 11.35 2.15 

7 10.21 11.41 1.2 10.47 12.38 1.91 

8 7.49 8.78 1.29 7.75 9.93 2.18 

9 9.38 10.38 1 9.2 10.77 1.57 

10 10.28 11.92 1.64 8.1 10.27 2.17 

Canine Retraction 
Mean 

(mm) 
Std. Deviation Mean difference t-test value p-value 

Control Side 

(n=20) 
1.08 0.17 

-1.05 -27.585 < 0.001* 
MOP Side 

(n=20) 
2.13 0.32 

* Significant difference 
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Graph 1: Comparison of Pre and Post Canine Retraction in the 

Control and Experimental Side 

 
Graph 2: Comparison of Rate of Canine Retraction in the Control 

and Experimental Side 

 

 
Graph 3: Comparison of Pre and Post Canine Retraction in 

Millimeters at 3 Places for the Control Side 

 

 
Graph 4: Comparison of Pre and Post Canine Retraction in 

Millimeters at 3 Places for the Experimental Side 

 

 
 

Graph 5: Comparison of Pain and Discomfort levels in Male and 

Female for the Control Side 

 

 
Graph 6: Comparison of Pain and Discomfort levels in Male and 

Female for the Experimental Side (MOPs) 

 

Graph 7: Comparison of Pain and Discomfort levels for all the 

Patients in the Control and Experimental side (MOPs) 

Discussion: The need for orthodontic treatment has been 

growing. Today not only children but a large number of 

adults are seeking orthodontic treatment This is 

especially so by using new technologies, like stimulation 

software that can assist in treatment planning and 

translational products. In addition, continuous 

modification of wires and brackets as a result of the 
biomechanical efficiencies in orthodontics has greatly 

improved. However, these biomechanical systems may 

have reached their limit and there is a need to develop 

new methods to accelerate teeth movement.16 

Another major factor affecting the rate of tooth 

movement is the type of movement.10, 11 In this study, an 

attempt was made to achieve bodily movement, by 

sliding the canine on 0.019 X 0.025 SS wire. 

The results of the present study indicate statistically 

significant increase in the rate of canine retraction using 

modified micro-osteoperforations as compared to control 
side.  
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Table 8: Comparison of the Pre and Post Canine Retraction in Millimeters at 3 Places for the Control Side using One- way ANOVA 

Test 

Control Side Pre Canine 

Retraction 

Post  Canine 

Retraction 

Mean 

difference 

SD F-value p-value 

Places Mean SD Mean SD 

Incisal 9.15 1.02 10.24 1.01 -1.09 0.14 

0.093 0.911 
Middle 8.97 1.09 10.04 1.10 -1.06 0.17 

Cervical 8.80 1.18 9.89 1.26 -1.08 0.21 

 

Table 9: Comparison of the Pre and Post Canine Retraction in Millimeters at 3 Places for the Experimental Side using One- way 

ANOVA Test 

ExperimentalSide Pre Canine 

Retraction 

Post  Canine 

Retraction 

Mean 

difference 

SD F-value p-value 

Places Mean SD Mean SD 

Incisal 8.83 0.95 11.00 0.98 -2.17 0.34 

0.364 0.697 Middle 8.68 1.02 10.80 1.01 -2.12 0.32 

Cervical 8.54 1.10 10.62 1.11 -2.08 0.32 

 

Table 10: Comparison of Rate of Canine Retraction between Males and Females using Unpaired t-Test in Control Side. 

Rate of Canine Retraction in Control Side 

Gender Mean Std. Deviation Mean difference t-test value p-value 

Male 1.06 0.15 

-0.03 -0.533 0.596 
Female 1.09 0.20 

 

Table 11: Comparison of Rate of Canine Retraction between Males and Females using Unpaired t-Test in Experimental Side. 

Rate of Canine Retraction in Experimental Side (MOPs) 

Gender Mean Std. Deviation Mean difference t-test value p-value 

Male 2.01 0.38 
-0.23 -2.871 0.006* 

Female 2.24 0.21 

 

Our study showed 2.13fold (3 MOPS) increase in the rate 

of  tooth movement as compared to 2.03 fold ( 2 MOPs) 

reported by Feizbakhsh et al.18, which means that by 

using 3 MOPs , the rate of tooth movement is higher than 

using 2 MOPs.  

The conclusion of the present study are consistent with 
the results reported by Frost12,Lino et al. 15, Wilckoet al.13 

and Ren et al.12 

In the present study, to achieve bodily movement our 

attempt was done. To move canine teeth bodily, the 

applied force should pass through the center of the 

resistance of the canine. Unwanted tooth movement can 

be tipping and rotation. Hence, in the present study, the 

power arms extended from the vertical slot of the canine, 

and coil springs delivering a force of 100 g were used on 

the right and left sides. The nickel-titanium coil spring 

extended from the miniscrew inserted between first molar 

and second premolar on both sides to the power arm in 
the vertical slot of the canine brackets that extended as 

close to the center of resistance of the canine as possible 

to minimize the unwanted movement of the canines. 

Moreover, the canine retraction was done when a 0.019 

X0.025 inch stainless steel wire was reached to prevent 
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tipping of the canines that result in false-positive 

acceleration of tooth movement. 

In addition, wire ligatures were used to reduce the 

amount of friction during canine retraction in all subjects.  

Although pure bodily movement was not achieved in our 

study, the amounts of rotation and tipping were minimal 

with no statistically significant difference between the 

control and MOP sides after 28 days of canine retraction. 
The findings of the present study are consistent with the 

result reported by Alikhani et al.13, Alkebsi et al.15 and 

Feizbakhsh et al.15 

We reported higher rate of canine retraction in females as 

compared to males in both the control and experimental 

side. The rate of tooth movement between the sexes in 

the MOPs side was statistically significant.  

This can be due to the differences in the levels of sex 

hormone that can affect the rate of bone remodelling and 

tooth movement. 

The results of the present study were supported by the 
animal studies who reported that sex hormone could 

affect the rate of tooth movement.16 

 

 
Table 12: Pain and Discomfort Assessment of all the Patients for the Control and Experimental Side (MOPs) with a Numeric 

Rating Scale 

 

Conclusion 
Subsequent conclusions in progress from our study 

 A statistically considerable raise in the speed of 

canine retraction using modified micro-

osteoperforationsas compared to control side.  

 

 when compared with the control side, by 2.13 fold 

MOPs increased rate of canine retraction 

 Rate of canine retraction using modified micro-

osteoperforations in female as compared to male on 

MOPs side was observed. 

G
e
n

d
er

 

P
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Day of Canine 

Retraction 
1st  Day 7th Day 14th Day 28th Day 

Control MOPs Control MOPs Control MOPs Control MOPs Control MOPs 

F
E

M
A

L
E

 

1 2 3 3 4 2 2 2 2 1 1 

2 2 4 3 5 1 2 2 2 1 1 

3 2 2 3 3 2 2 1 1 1 1 

4 2 3 2 3 1 1 1 1 1 1 

5 2 2 2 3 1 1 1 1 1 1 

6 2 4 3 5 1 2 1 2 2 2 

7 2 2 2 3 1 2 1 1 1 1 

8 2 3 3 4 2 2 2 2 1 1 

9 1 2 2 3 1 1 1 1 1 1 

10 2 2 3 3 2 2 1 1 1 1 

M
A

L
E

 

11 2 3 3 4 2 3 2 2 1 1 

12 2 2 2 2 1 1 1 1 1 1 

13 2 3 2 3 1 1 1 1 1 1 

14 2 2 3 3 1 1 1 1 1 1 

15 2 2 2 3 1 1 1 1 1 1 

16 1 2 2 2 1 1 1 1 0 1 

17 2 2 3 2 2 2 2 2 1 1 

18 2 3 3 3 1 1 1 1 1 1 

19 2 3 2 2 1 1 1 1 1 1 

20 1 2 2 2 1 1 0 1 0 0 
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 Only mild discomfort reported by patient locally at 

the place of the MOPs intially. slight to no pain was 

experience after 14th day. 

 Pain and discomfort was more in female as 

compared to male at the place of MOPs on the 1st 

day. 

 Micro-osteoperforations are simple, comfortable, 

effective, and simple invasive technique to speed 
tooth movement and to decrease the management 

time. 
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