AL-AZHAR
Dental Journal
F

o

r

Print ISSN 2537-0308 •

G

i

r

l

s

The Official Publication
of The Faculty of Dental
Medicine For Girls,
Al-Azhar University
Cairo, Egypt.

Online ISSN 2537-0316

ADJ-for Girls, Vol. 7, No. 4, October (2020) — PP. 611:620

Evaluation of Root Length Accompanying Platelet Rich Plasma
Injection as a Technique for Orthodontic Tooth Movement
Acceleration. (A Comparative Study)
Heba A. Seddik 1*, Samir A. Ibrahim 2, and Mai S. Attia 3

Codex : 76/20.10

ABSTRACT

azhardentj@azhar.edu.eg

Purpose: The aim of this study was to assess root surface after platelet rich plasma
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(PRP) injection as a means for tooth movement acceleration. Materials and Methods:

10 female patients with age ranged between (14-19) years old were selected for this

study. Total of 40 canine sites were divided into two groups; each group included 20
canines: (group I): 10 upper canines& 10 lower canines (right side – study side), (group

II): 10 upper canine & 10 lower canines (left side – control side). All patients were

examined to fulfill the inclusion criteria. Patients in each group underwent radiographic
evaluation for the root surface after canine retraction (with & without PRP injection).

The primary radiographic variables were the canine retraction rate and the root length
after retraction. Results: Study duration for patients in both groups was six months.
The difference was statistically significant between the two groups regarding the treat-

ment durations, where it was 3.25 ± 0.45 and 5.63 ± 0.73 months in PRP group and
conventional orthodontic therapies respectively. Actually, no significant changes oc-

curred in clinical probing depth between both groups at the start of treatment and till
KEYWORDS
PRP, canine retraction,

root surface, Split mouth.

•

the end of the 6th month. Group I resulted in decrease in root length by 0.09 mm ± 0.4,

while Group II showed decrease in root length by 1.4mm ± 0.8 which is not statistically

significant difference. Conclusion: PRP injection is safe easy method of retraction acceleration of the canine without affecting root length.

Paper extracted from Master thesis titled “Evaluation of root surface accompanying platelet rich plasma injection as a
technique for orthodontic tooth movement acceleration”.
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INTRODUCTION
Orthodontic treatment is usually tooth movement and alignment. This movement have different types as bodily, tipping, intrusion, extrusion,
torqueing, up-righting and rotation movements. A
study (1) re-examined the present knowledge of the
histological changes that occurred with orthodontic
tooth movement which was originated in 1904. As
he examined histological changes following orthodontics tooth movement in dogs & found out that
on the pressure side with light force, frontal bone
resorption occurred as the osteoclasts resorbed the
alveolar bone surface while heavy forces lead to
compression of periodontal ligaments leading to
hyalinization, formation of cell-free areas. In the
hyalinized tissue, undermining bone resorption occurred originated from osteoclasts from adjacent
bone marrow areas (2).
This movement depends on remodeling of the
bone in osteoblast and osteoclast harmonic reaction which is fully understood (3). Moreover, it was
observed that trauma is associated with applied
orthodontic forces, even if it was light forces, accordingly light forces are preferable, as they cause
minimal trauma to the PDL (4).
Another theory “Biological Electricity Theory”
describing orthodontic tooth movement by
Piezoelectricity (5) which is defined as “ The flow
of electric current accompanied the deformation of
the crystal structure which seen only in crystalline
materials”.
A study (6) was done on rats ended with the result
of less tooth movement with the massive force application. This result was during tipping movement
and also bodily tooth movement. On the other hand,
root resorption was more when the force application
is more. The resulted increase in root resorption was
related to both types of movement, tipping movement and bodily movement of the upper first molar.
The cell – cell interaction often causes root resorption with different amount depends on the case
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type of treatment, time of the treatment, and the age
of the patient (7,8). There are also some other risk factors such as fixed appliances and rectangular wires,
also class II elastics could consider as one of these
factors that would produce resorption of the root
apexes in canines.
Another risk factors as orthognathic surgery,
root malformation or short roots, thin and conical
shaped roots, or even blunt root apices and finally
the root filled teeth (8). A study on 30 adolescents
who had orthodontic treatment and they had a root
canal treated tooth. All patients were with permanent teeth and having also a class I molar relation
with a moderate crowding. The root canal posterior
treated teeth didn’t finish the treatment with increase Apical Root Resorption after the treatment
orthodontically (9). Which gives the results of that
the root canal filled teeth could be treated without
apical resorption and wouldn’t consider as a root resorption risk factor.
Currently, fixed orthodontic treatment requires
a long duration for showing a result which poses
high risks of caries, external root resorption, and decreased patient cooperation. So, acceleration of the
treatment regarding orthodontic tooth movement
and shortening of the time is very useful. Now a
days, many ways for acceleration of the tooth movement orthodontically have been reported. Such as
laser therapy (low-level) or pulsed electromagnetic
fields, also as electrical current trails and surgical
trails, corticotomy is one of the most popular methods surgically, or even distraction osteogenesis, also
the mechanical vibration had been reported with a
significant result regarding acceleration techniques.
Among them all, the low laser therapy and corticotomy was the popular, effective and safe methods.
Regarding the reported results corticotomy was the
most effective of them all and no revel wither other
methods as pulsed electromagnetic filed is effective
or not as some results was significant while the others wasn’t, but on the other hand the dentoalveolar
distraction (periodontal distraction) was promising
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regarding acceleration. It needs more evidence regarding the application for acceleration (10).
A new study was to assess when wires or even
bands used for anchorage during the orthodontic
treatment in the expansion stage for maxillary arch
(rapid maxillary expansion) RME. In the study all
the first premolars in the maxilla that were subjected to the expansion shower external root resorption
ERR. Also, there was partial cementum resorption
in some premolars. The study resulted with that
the banded and non-banded premolars (anchorage
teeth) were giving the same results among the root
resorption with no significance reference (11).
Cone Beam Computer Tomography (CBCT)
is a reliable diagnostic tool to detect simulated
External Apical Root Resorption (EARR), whereas
periapical radiography underestimates it. However,
if a periapical radiograph is already available to
the diagnosis of External Apical Root Resorption
(EARR), CBCT should be used with extreme caution to avoid additional radiation exposure (12).
Now a day there is a new way of treatment called
the Platelets Rich Plasma (PRP) which is invented
in the 1970s and first used in Italy 17 years later
in a medical major surgery (open heart) procedure.
After that the PRP therapy starts to gain popularity
in the 1990s (13,14). Platelet Rich Plasma (PRP) is an
autologous source of platelet-derived growth factor
and transforming growth factor beta that is formed
by platelets concentration by centrifugation. There
is many techniques among the centrifugation, by
single double or even triple spinning protocols at
PRP preparation methods.
This technique produced a concentration of human platelets of 338% and identified platelet-derived growth factor and transforming growth factor
beta within them (15,16).
PRP therapy is exactly the treatment needed to
speed healing and reduce time (17). Also, injection of
high concentration PRP could accelerate orthodontic tooth movement via decreasing alveolar bone

(613)

volume density on paradental tissues in a transient
way (18). Many studies are done on acceleration of
tooth movement by platelet rich plasma (PRP) injection. This can be done by carefully injection of
PRP into the canine area. A mixture of PRP and local anesthetic can be injected (19) directly into the
periodontal ligament. Afterwards, putting on the
brackets and then do the regular treatment plan.
This study was to assess root surface after platelet
rich plasma (PRP) injection as a means for tooth
movement acceleration.
MATERIAL AND METHODS
The present study was conducted on 12 female
patients ages 14-18 years old. These patients selected from those attending the outpatient clinic,
Department of Orthodontics, Faculty of Oral and
Dental Medicine for Girls, Al Azhar University. All
procedures were explained for all patients, informed
consent was assigned, and Research and Ethical
Committee approval obtained.
Criteria of selection of the participants was fulfilled and subjects were divided into 2 groups:
Group 1: (Test group): Composed of 12 female
patients (right side), each canine site in the injected
side was considered as a separate entity, with total number of 2 sites requiring periodontal & bone
evaluation as well as orthodontic retraction.
According to planed treatment, they were divided into 2 sub-groups:
Sub group (1 a): Includes 1 site, and in this subgroup the orthodontic treatment was performed in
the upper arch of the patient. (UR3)
Sub-group (1 b): Includes 1 site, and in this subgroup the orthodontic treatment was performed in
the lower arch of the patient. (LR3)
Group 2: (Control group):
Composed of 12 female patients (left side of the
SAME patients), each canine site in the normally
treated side was considered as a separate entity, with

(614)

ADJ-for Grils, Vol. 7, No. 4

total number of 2 sites requiring both periodontal
evaluation as well as orthodontic retraction.
The aim of including this group was to determine the efficacy of PRP therapy in improving the
attachment level, bone fill, and root length as well
as bone density in the absence of PRP during orthodontic tooth movement.
According to planned treatment, they were divided into 2 sub-groups:
Sub group (2 a): Includes 1 site, and in this subgroup the orthodontic treatment was performed in
the upper arch of the patient. (UL3)
Sub-group (2 b): Includes 1 site, and in this subgroup the orthodontic treatment was performed in
the lower arch of the patient. (LL3)
For matching between the study cases and the
control, the left side of maxillary and mandibular
arches was considered as control, while the right
side of both maxilla and mandible was chosen to
receive the PRP injection (Injected Side).
Patient Preparation:
All subjects included in this study were subjected to the following records:
Extra-oral photograph, Intra-oral photograph,
Impression of upper and lower arches to prepare
orthodontic study, Panoramic radiograph before
and after, Lateral cephalometric radiograph before
treatment.
Brackets and molar tube bonding of the upper
and lower teeth was done using Roth prescription
bracket, excepting the premolars intended for extraction.
Levelling and alignment using sequence of (wire
0.0l4-inch NiTi), (wire 0.016-inch NiTi), (wire
0.016 x 0.022-inch NiTi) ending with (wire 0.018
x 0.022-inch St.St). The last wire remained for 4
weeks before canine retraction. During the levelling
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and alignment procedure after insertion of 0.16” X
0.22” NiTi, local anesthesia was administrated bilaterally at the buccal sulcus apically between the
second premolar and the ﬁrst maxillary molar, miniscrews were placed in the region between upper
second premolar and upper ﬁrst molar at the junction between the attached gingiva and non- keratinized gingiva. The mini-screws were placed in the
region between lower second premolar and lower
ﬁrst molar.
After levelling and alignment, patients were referred for upper and lower ﬁrst premolar extraction.
Then NiTi Coil spring “ delivering about 150 gm
per side was placed on right and left canines after
injection of the Platelet rich plasma (PRP) in the
both experimental & control side.
PRP preparation and injection
Injection and preparation were done in Faculty
of Dentistry in Al Azhar University (Girls Branch).
A. Blood Extraction:
By disposable 22 gouge needle, 5 ml of the venous blood was aspirated from the patient arm veins
by trained nurse. The blood drawn directly into two
sterile tubes containing anticoagulant (sodium citrate) by the needle.
B. Separation and Concentration of PRP :
The PRP prepared by the double spin technique
as described by previous studies (20,21).
Separation Spin: (first spin) By standard 6
tube holes square bench-top centrifuge the extracted
blood centrifuged for 20 minutes at 1.200 rpm. This
resulted in an opaque red lower fraction, the blood
cell component (BCC), and a second upper straw
yellow turbid fraction with plasma and platelets,
called the serum component (SEC) and in between
a buffy layer.
Concentration spin: (second spin) In order
to maximize the platelet concentration. a point
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was marked with a marker below the dividing line
between these two phases (BCC and SEC), within
the BCC. The entire SEC and BCC up to this point
were pipetted out into a fresh, sterile tube without
anticoagulant. The remaining substance, approximately 0.5 mL in quantity, was mixed and represented platelet rich plasma (PRP). The PRP separated and aspired into an insulin syringe for injection.
C. PRP injection
Right side of the both arches was anesthetized,
then received 20 units (0.2 ml) of PRP injected intraligamentally in the mesio-buccal, mesio-palatal,
disto-buccal and disto-palatal area of the surface of
the canines. (5 units each area).
•

The experimental side was injected every 4
weeks (28 days). The control side was free of
injection.

•

Follow up was done every 4 weeks for PRP injections. Also, from the beginning of study, a
follow up visit was done every 2 weeks till the
end of the 6th month.

Measurements of Teeth Investing Structure:
An indirect digital image radiographic system;
the DBS-Win software, which is a part of vista scan
system (Durr Dental Bietigheim), was used to measure the digital panoramic radiographs of the patient
before and after the PRP injection, to evaluate the
root resorption and, bone density.

Figure (1) The panoramic x-ray used to measure the bone
density & root length before treatment.

OUTCOMES
1. The rate of canine retraction:
Measured using digital caliper by measuring
space from the distal surface of the canine bracket
to the mesial surface of the second premolar and
measured from plaster models which were poured
from alginate impressions of the upper and lower
arches. The impressions were taken immediately
after extraction of the ﬁrst premolars and every 2
months till the 4th month. (3 study models). The
rate of canine retraction was measured on both digital caliber and models using mm.
2. Root resorption:
Root of the upper & lower canines was measured
using after retraction digital panoramic x-ray images & compared to the pre-retraction images.

Measurement of Root resorption (linear analysis)

RESULTS

The measurement of the root length was done
by measuring the distance between the cementoenamel junction (as a reference point) to the apex
of the root (fig 1). A comparison between the linear measurements prior to treatment and 6 months
after beginning the orthodontic treatment were
done to determine the extent of apical root resorption. The resorption was evaluated in term of
millimeters and percentage.

The canine retraction stage took 4 months from
the total study time. The difference was statistically
significant between the two groups regarding the
treatment durations, where it was 3.5 ± 0.6 and 5.43
± 0.93 months in PRP group and conventional orthodontic therapy respectively in the upper arch &
3.1 ± 0.5 and 5.75 ± 1 months in PRP group and
conventional therapy respectively in the lower
arch. (Table1,2 Fig.2)
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Table (1) Canine retraction (mm) in PRP vs. Control
Group in the upper arch and lower arch.
PRP side

Control side

Maxilla

Mandible

Maxilla

Mandible

Mean

6.05

5.33

5.90

5.47

SD

0.57

0.73

0.58

0.73

T

2.69

1.6

P

0.013 *

0.124 ns

Group I resulted in decrease in root length by
0.09mm ± 0.4, while Group II showed decrease
in root length by 1.4mm ± 0.8 in the upper arch
& Group I resulted in decrease in root length by
0.09mm ± 0.4, while Group II showed decrease in
root length by 1.4mm ± 0.8 in the lower arch which
is not statistically significant difference. (Table 3,
Fig. 3)

Table (2) Duration of canine retraction in PRP vs.
Control Group in the upper arch and lower arch
PRP side

No significant changes occurred in bleeding index between both groups at the start of treatment
and till the end of the 6th month.

Control side

Maxilla

Mandible

Maxilla

Mandible

Mean

3.5

3.08

5.42

5.75

SD

0.52

0.67

0.79

0.97

T

1.72

0.91

P

0.1003 ns

0.37 ns

No significant changes occurred in clinical
probing depth between both groups at the start of
treatment and till the end of the 6th month.

When comparing PRP side and conventional retraction side effect on root resorption the effect of
both retraction methods on the root length was nearly the same. There was no statically significance difference between both sides concerning this issue.
Upon comparing the maxillary root length
changes with the mandibular one in both the PRP injected group and in the conventional one, it showed
no statistically significant difference between the
degrees of root resorption. The same finding was
found in the conventional group, and the clinical results before and after treatment for both arches were
significant. (fig.4,5)

Figure (2) Column chart showing duration of canine retraction
in both jaws in PRP and Control side

Table (3) Root length in PRP vs. Control Group (comparison of both arches)
Pre

Post

PRP

Control

PRP

Control

Upper

Lower

Upper

Lower

Upper

Lower

Upper

Lower

Mean

17.03

14.91

16.51

14.06

16.43

14.05

15.17

13.29

SD

1.96

2.31

2.15

1.63

2.09

2.26

2.26

1.75

T

2.42

3.15

2.68

2.28

P

0.024

0.0047

0.0137

0.033
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Figure (3) Column chart showing mean value of root length in
the upper and lower jaws

Figure (4) Occlusal view after alignment at the beginning of canine retraction
a. Shows the upper arch (right side: PRP, left side: control)
b. Shows the lower arch (right side: PRP, left side: control)

a.
b.

Figure (5) Occlusal view at the end of the study
Shows the upper arch (right side: PRP, left side: control)
Shows the lower arch (right side: PRP, left side: control)

(617)

(618)

ADJ-for Grils, Vol. 7, No. 4

DISCUSSION
Platelet rich plasma (PRP) injection was considered a new trend in OTM acceleration nowadays as
it’s autogenous nature and healing advantages (19, 22).
The injection of PRP was intra-ligamental. The
intervals of injection were done every 21 days (three
weeks) along the retraction period as recommended
by recent studies. To gain the maximum and absolute anchorage, mini-screw placed between second
premolar and first molar as mentioned by previous
studies with direct ligation to the close coil spring
(23-25)

One of the primary out comes of the study was
the rate of canine retraction which measured by
digital caliper as in previous studies (22,24,25). So, to
overcome and minimize the reading errors, three
readings were taken, and the mean reading was the
final value (24).
The resulted rate of canine retraction in the
Maxillary PRP injection side was 1.55 times the
control side. This was very similar to the results of
the previous studies on the same arch, as the technique was like this study (24-28). Also, it was more
than the rate recorded during corticotomy studies,
but with the advantage of less invasive technique
(28,29)
.
According to the mandibular arch PRP injected
side showed 1.3 times than the control side, which
is more than the results of the corticotomy assessted
retraction in both maxilla and mandible. The difference in the rate of retraction between the maxilla and the mandible was significant statically [p=
0.01], a result of difference in bone nature of the
both arches as the mandibular bone is more compact than the maxillary cancellous one as showed in
corticotomy study (30). 1.4 to 1.7-time acceleration
was calculated which goes also with the results of
this study (29).
Comparing between the maxilla and the mandible the canine retraction in the PRP side was
higher in the maxilla, with a significant difference
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(p=0.013), and comparing the canine retraction in
the control side, a higher result also recorded in the
maxilla, with no significant difference (p=0.124).
Moreover, this PRP injection technique has several advantages, including faster tooth movement,
shorter treatment time, safer application and less invasive technique.
Probing depth was assessed using Williams graduated probe as regularly used in assessment of the
periodontal condition (33). Result showed a statically
significant difference in both sub groups regarding
maxilla, as it was (p= 0.009) in the PRP injection
side and (p=0.025) in the control. In the lower arch
there was no statically significance regarding pre
and post treatment in both sides PRP and control (21).
Among both arches same result recorded showing
no statically significance.
In the present study root resorption was compared using digital panoramic X-ray and Vista
Scene digital programme DWNIS to read and measure changes in root length as previous study (33).
Regarding PRP side and conventional retraction
side effect on root resorption the effect of both retraction methods on the root length was nearly the
same. There was no difference concerning this issue
and it could be due to the short time of the study.
Upon comparing the maxillary root length
changes with the mandibular one in both the PRP
injected group and in the conventional one, it also
showed no difference in root resorption but, statically difference was found in the rate of retraction
due to the difference in bone density of the both
arches.
CONCLUSION
From the results of the present study, the following conclusions could be drawn:
PRP injection process is minimally invasive
technique that affects tooth movement acceleration
positively with more significant effect in maxilla

Evaluation of Root Length Accompanying Platelet Rich Plasma

than the mandible. PRP injection should be repeated during treatment, as its effect decrease by time.
Also, PRP didn’t affect the root length significantly
during study time in both arches, and finally, the
maxillary bone enhancement and tooth movement
acceleration by PRP was more significant than the
mandible as the density difference of both arches.
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