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Abstract 
 

Various techniques have been developed to speed up orthodontic tooth movement. PRP (platelet-rich plasma) is one of 

the newest methods because it is less intrusive and has few adverse effects. It should record any related pain and assess 

how a PRP submucosal injection affects maxillary canine retraction. Twenty patients were chosen and randomized at 

random to a split-mouth trial in which one side (the study side) received a PRP injection and the other side (the control) 

received no injection. The injection was administered before the retraction of the canine and was not repeated. 

Immediately after extraction, alignment, and leveling, the canine retraction was performed on a 0.017x0.025-inch 

stainless steel arch wire with a coil spring attached from the canine hook to a mini-screw positioned laterally between the 

upper 2nd premolar and the first molar. The research lasted for four months. For four months, alginate impressions were 

collected monthly and before canine retraction. The extent of canine retraction was measured using data from digital 

models. The pain was determined using the VAS (visual analog scale). There was a statistically remarkable difference (P 

< 0.05) in the canine retraction rate between the study and control groups across the four months of the trial. The dog's 

total distance traveled on the study side differed statistically significantly (P = 0.022). Higher levels of pain were reported 

on the study side. A safe and less invasive method for quickening canine retraction and cutting down on treatment duration 

is submucosal PRP injection. 
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Introduction 

One of the most time-consuming dental procedures is orthodontic correction [1-4]. Based on the case severity, individual 

specifications, and treatment plan, the determined duration of orthodontic therapy by conventional orthodontics is 24 months 

[2]. Prolonged treatment has many drawbacks, such as caries [5, 6], external root resorption [7, 8], patient burnout, and 

periodontal diseases [9]. There have been several attempts to shorten orthodontic therapy duration, including biological, 

surgical, and physical approaches [10], but most of these technologies still have a lot of unknown and unsolved problems. 

Numerous studies have calculated the effects of several biological materials, including prostaglandin [11-13], vitamin D [14, 
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15], vitamin C [16], and parathyroid hormone [17] on the pace of orthodontic tooth movements (OTM), with encouraging 

findings. However, employing allogenic products, like extra hormones, requires frequent injections and can have a systemic 

effect that is too strong [18]. One biological substance that has been employed recently to accelerate OTM is PRP. A tiny 

quantity of plasma with an autologous concentration of human platelets is called platelet-rich plasma (PRP) [18]. PRP 

contains alpha granules, which are prevalent in cytokines and autologous growth factors. These cytokines and growth factors 

are crucial for osteoclastic and osteoblastic activity, which promotes the process of alveolar bone remolding [19, 20]. Liou 

[21] stated that PRP can accelerate various tooth movement types clinically. Rashid et al. [22] and Gulec et al. [23] stated a 

positive association between PRP local injection and OTM acceleration in animal studies. In contrast, Akbulut et al. [24] 

stated that PRP was not useful in accelerating OTM. Additionally, Timamy et al. [25] documented PRP's short-term 

accelerating impact. Since PRP's impact is still debatable, more clinical research is required to validate its efficacy in 

accelerating OTM. The current trial's objectives were to document any associated pain and assess the impact of submucosal 

PRP injection on maxillary canine retraction. 

Materials and Methods 

Split-mouth randomized clinical investigation with 1:1 allocation is what this trial is. The trial was conducted at Mansoura 

University with ethics committee approval from the faculty of dentistry (No. M08070519). 

The sample size was calculated using G power version 3.1.2.9 based on a type I error frequency of 5%. Taking into 

consideration the vitro studies done by Rashid et al. [22] and Gulec et al. [23], we assumed the effect size difference between 

groups to be large (0.4). The calculation using repeated Anova had revealed that 17 patients were needed. The sample was 

increased by 10% to 20 patients to guard against any dropout during the trial. A simple randomization procedure drawing lots 

was used to allocate the side of the maxilla for the PRP injection, while the opposing side will serve as the split-mouth control. 

All patients were recruited from subjects attending the orthodontic department, faculty of dentistry, Mansoura University.  

The following inclusion characteristics were applied: (1) Both male and female subjects with class II division 1 malocclusion 

that requires therapeutic extraction of the upper first premolars, (2) Age ranging from 16-22 years, (3) Good general and oral 

health, (4) Maximum anchorage required using a mini implant. The exclusion characteristics were: (1) Systemic diseases or 

medication that are probable to influence bone biology, (2) Evidence of root resorption, (3) Poor oral hygiene, and (4) 

Previous orthodontic treatment. 

All patients were acquainted with the study and the injection procedures and then they were invited to sign a consent. 

Methods 

All patients were treated using fixed orthodontic brackets MBT prescription; 0.022-inch slot brackets (Dentaurum, Germany). 

After initial leveling and alignment, each patient received two mini-screws (3M-Unitek, 1.8x8 mm) buccally on both sides 

between the upper second premolar and the upper first molar, 5 mm from the alveolar crest to be used as direct anchorage. 

The patients were referred for extraction of the upper first premolars within the same week of the mini-screw insertion. After 

that, leveling and alignment were completed until 0.017x0.025-inch stainless steel wire to minimize binding and friction 

during canine retraction. The canine retraction was started after 6 months to ensure complete healing of the extraction socket 

[26]. 

PRP injection and preparation  

According to Liou [21], PRP was obtained using the double spin method under aseptic processing procedures. Three PRP 

tubes (Golden VAC), each containing sodium citrate (as an anticoagulant), were filled with thirty milliliters of the patient's 

entire blood. The tubes were shaken, mingled six to eight times, and rotated 180 degrees upside down. After separating the 

red blood cells with a centrifuge set at 1000 rpm for 12 minutes, the platelets were concentrated using a second centrifuge set 

for 8 minutes at 3000 rpm. The concentration of PRP was five times higher than that of whole blood (Figure 1).  
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a) b) 

Figure 1. AZZOTA utilized B-LSC-6K Centrifuge, generating high concentration PRP (five times the concentration in 

the entire blood) 

 

The study side underwent local anesthesia to manage pain before PRP injection. The buccal and palate mucosa distal to the 

dog were then submucosally injected with 30 PRP units in six injection sites. The buccal mucosa contains three injection 

sites. Three millimeters away from the canine was the first one. Three millimeters separated the first and second ones. 

Additionally, the distance between the second and third injection points was 3 mm. The palatal surface underwent the same 

process (Figures 2 and 3). Every injection had the same volume (5 units per location), was administered solely before canine 

retraction, and was never repeated. The control side was not injected. 

 
Figure 2. Buccal PRP submucosal injection on the research side 

 

 

Figure 3. PRP submucosal injection into the palate on the research side. 

A nickel-titanium closed coil spring that was stretched between the canine hook and the mini-screws and provided a retraction 

force of 150 gm on each side was used to start the canine retraction after PRP injection. A force gauge was used to alter the 

force level (040-712-Dentaurum, Correx 100-500 gm, Pforzheim, Germany). 
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Alginate imprints were taken every month for four months (T1, T2, and T3) and right before canine retraction (T0). A 3D 

shape scanner (3 forms, Copenhagen, Denmark) was used to scan each stone cast from (T0-T4). Three spots on the third 

rugae were used to superimpose the five models by the software of the 3-shape analyzer. The canine cusp point was localized 

in each digital approach. The distance between the canine cusp tip and the frontal plane was determined in each digital 

approach. The amount of monthly canine retraction was then determined using the variation in the canine cusp tip location 

across the five approaches. All of the models were shuffled and coded before measurements to make sure blinding throughout 

data analysis.  

At the injection site, seven days later, five days later, three days later, one day later, twelve hours later, six hours later, and 

one hour later, the pain was measured using a 10 mm VAS (visual analog scale). 

On the questionnaire, patients were asked to mark their level of discomfort vertically on a 10-cm horizontal line. 0 indicates 

no pain, 2-4 indicates mild pain, 5-7 indicates moderate pain, 8-9 indicates severe pain, and 10 indicates intolerable agony. 

All patients were ordered not to take any analgesics to avoid interfering with their feeling of pain. Individuals who were in 

excruciating pain were provided analgesics; these individuals were excluded from the pain assessment. 

Statistical analysis 

The statistical software for SPSS version 24 was utilized to analyze all of the values. Descriptive statistics (mean, standard 

deviation, maximum, and minimum) were computed for each side while taking the canine movement into account. The 

acquired data was examined for normal allocation using the Shapiro-Wilk test. The rate of canine retraction between the two 

sides was utilized to calculate the statistical significance of variances at a 95% confidence level by a paired t-test; a 

significance level of P < 0.05 was taken into consideration. 

Results and Discussion 

Twenty individuals, ranging in age from 16-22 years (mean 19 ± 3.74 years), finished the four-month trial. Every PRP 

injection was carried out without incident or danger. For each of the 20 patients, the canine retraction rate and the resulting 

pain were assessed. 

With a mean value of 0.87, 1.09, 1.16, and 1.39 mm in the fourth, third, second, and first months, respectively, for the control 

group and 1.66, 1.49, 1.10, and 1.07 mm in the first, second, third, and fourth months, respectively, for the study group, the 

canine retraction rate demonstrated a statistically remarkable difference (P < 0.05) between the two sides during the four-

month trial interval time. This suggests that PRP injection accelerates OTM. 

Table 1. Mean values for the canine retraction rate in two groups (mm) 

Measurement Group Min. Max. Mean SD 

First month (T0-T1) 
Control 0.72 2.30 1.3980 0.62257 

Study 1.11 2.41 1.6680 0.48129 

Second month (T1-T2) 
Control 0.67 1.88 1.1600 0.41644 

Study 0.95 2.62 1.4980 0.50749 

Third month (T2-T3) 
Control 0.51 1.87 1.0900 0.44649 

Study 0.52 1.88 1.1050 0.44873 

Fourth month (T3-T4) 
Control 0.06 1.99 0.8720 0.67115 

Study 0.42 2.18 1.0760 0.63353 

 

Table 2. Mean difference comparison of the amount of canine retraction between groups for each month 

Measurement Group 
Mean 

difference 
SD SEM 

95% Confidence interval 

of the difference t df 
P- 

Value 
Lower Upper 

First month (T0-T1) Control Study -0.27000 0.31344 0.09912 -0.49422 -0.04578 -2.724 9 0.023* 
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Second month (T1-T2) Control Study -0.33800 0.38381 0.12137 -0.61256 -0.06344 -2.785 9 0.021* 

Third month (T2-T3) Control Study -0.01500 0.01958 0.00619 -0.02901 -0.00099 -2.423 9 0.038* 

Fourth month (T3-T4) Control Study -0.20400 0.28159 0.08905 -0.40544 -0.00256 -2.291 9 0.048* 

* Significant level at P ≤ 0.05 

There were statistically remarkable differences (P = 0.022) between the mean total distances traveled by the dog during the 

research period on the study side (4.331 mm) and the control side (4.273 mm) (Table 3). 

Table 3. Mean difference comparison in the canine retraction total amount between groups 

Measurement Group Mean SD 
Mean 

difference 
SD SEM 

95% Confidence interval of 

the difference t df 
P-

Value 
Lower Upper 

Total retraction 

(T0-T4) 

Control 4.2736 0.1385 -0.0574 0.0657 0.02079 -0.10443 -0.01037 -2.761 9 0.022 

Study 4.3310 0.1632         

The canine retraction mean rate was 1.08 and 1.06 mm/month for the study groups and the control group, respectively. 

The data showed that the study side experienced more pain than the control side 1, 6, 12, and 24 hours later, with a statistically 

remarkable difference (P < 0.05), even though none of the patients used painkillers and all experienced tolerable pain (Table 

4). The worst pain ratings were noted six and twelve hours after the injection. After a day, neither side was observed to be 

sore. 

Table 4. Mean difference comparison in perception of pain between groups at four various time intervals 

Measurement Group 
Mean 

difference 
SD SEM 

95% Confidence interval 

of the difference t df 
P-

Value 
Lower Upper 

1 hour Control study 0.500 0.707 0.224 -0.006 1.006 2.236 9 .050* 

6 hours Control study 1.900 1.101 0.348 1.113 2.687 5.460 9 0.000* 

12 hours Control study 2.100 0.738 0.233 1.572 2.628 9.000 9 0.000* 

24 hours Control study 1.200 1.317 0.416 0.258 2.142 2.882 9 0.018* 

* Significant level at P ≤ 0.05 

 

Due to its autogenous origin, healing properties, and low side effects, PRP has been regarded as a novel method for 

accelerating OTM [27]. 

To explain the PRP preparation process, several methods have been devised [28]. The first method of creating PRP involved 

combining it with thrombin and calcium chloride to activate the growth factor and coagulate the platelets into a gel [29]. 

Nevertheless, the duration of activity for this gel form was brief. So far as it can be maintained in liquid form, be injected, 

and have a long-lasting impact on the target tissue, the PRP utilized in this investigation was made similarly to the PRP 

utilized by Liou [21] without combining it with thrombin and calcium chloride. 

The double centrifuge process was employed to create the PRP used in this investigation, resulting in a high PRP 

concentration (5 times that of whole blood). In their work, Seidel et al. [30] showed that preparing PRP using a double 

centrifugation methodology resulted in a higher concentration of platelets, whereas a single centrifugation protocol produced 

a lower concentration of platelets. 

According to Gulec et al. [23], using a high concentration of PRP accelerates OTM more effectively than using a moderate 

concentration. They found that a moderate dose of PRP was useful, but not as much as a high concentration. 

However, a greater dose of PRP (4.5 times) was not helpful as an adjuvant to orthodontic therapy, according to Akbulut et 

al. [24]. 
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According to earlier research, RP was injected submucosally rather than intraperiosteally or subperiosteally after the use of 

PRP was suggested [21, 23, 24]. Additionally, prior research assessing the impact of local pharmacologic agent injection on 

OTM acceleration documented submucosal injection [11, 23, 31, 32]. 

The identical procedure described by Liou [21] was used for the submucosal injection method into the palatal and buccal 

mucosa distal to the canine. This may be consistent with the Akbulut et al. [24] results, who administered PRP exclusively 

to the buccal vestibular mucosa next to the maxillary right first molar's distal root. Additionally, Gulec et al. [23] exclusively 

administered the PRP to the buccal vestibular mucosa adjacent to the maxillary right first molar's mesial root. On the contrary, 

EL-Timamy et al. [25] and Rashid et al. [22] investigated the impact of intraligamentary PRP injection. 

A single PRP injection, according to Liou [21], lasts for five to six months clinically, with an acceleration higher rate in the 

2-4 months after the injection. For this reason, the injection was performed before the retraction of the canine and did not 

recur. 

Throughout the trial's four months, the study side had a higher canine retraction rate than the control side; the study side's 

and the control side's total canine retraction measurements were 4.273 and 4.331 mm, respectively. The results were clinically 

non-significant despite being statistically significant (P = 0.022). These findings concurred with those of Gulec et al. [23], 

who found that PRP speeds up OTM by 1.4-1.7 times. Additionally, Rashid et al. [22] found that the PRP group saw a more 

notable acceleration. 

Few human researchers have used PRP to accelerate OTM. A study by Ali et al. [33] found that the rate of canine retraction 

on the research side was 29.1% more than that on the control side. However, according to El-Timamy et al. [25], the rate of 

cuspid retraction rose statistically considerably in the early phases of tooth movement, even if PRP did not have a long-term 

accelerating impact. 

Particularly six and twelve hours following the injection, the study group's pain levels were higher than those of the control 

group. These findings concurred with those published by Liou [21], who found that 85% of people had discomfort 6–12 hours 

after injection. Given that clinical studies have shown that post-injection discomfort increases with PRP concentration, this 

pain may be connected to the increased PRP concentration [21]. 

Conclusion 

 PRP submucosal injection is at least an aggressive and cheap method for accelerating the retraction of canines and 

decreasing the overall treatment time. 

 PRP repeated injection in treatment time requires more study as to its impact reduction over time. 
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