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Platelet-rich plasma (PRP) contains autologous concentration of platelets. PRP is rich in various cytokines and growth factors, because of
which it can aid in tissue repair and regeneration. It has a variety of dental applications, including alveolar ridge preservation, alveolar bone
transplantation, and improving the healing process, among others. Because of the presence of certain bioactive components, it can be used in
orthodontics to help with tooth movement. This review article aims to present all the current information available on PRP and its association

with accelerated orthodontic tooth movement.
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INTRODUCTION

Platelet-rich plasma (PRP) is a small amount of plasma
comprising autologous concentration of platelets. PRP contains
a good amount of growth factors, which are indirectly involved
in the process of repair and regeneration.!

Some of its dental applications include improving dental
implant osseointegration, increasing alveolar bone height
in maxillary sinus lifts, and promoting orthodontic tooth
movement (OTM).[2®

This review article seeks to summarize all of the known
information on PRP and its relationship to OTM.

ComposiTion oF PRP

PRP is composed of 5% RBC, 1% WBC, and 94% platelets. The
platelet count in PRP is substantially higher than the platelet
count in blood, which is around 1 lakh platelets per pliter.”? It
contains growth factors such as basic fibroblast growth factor
(bFGF), interleukin (IL)-1, IL-6, IL-8, endothelial growth
factor, tumor necrosis factor, granulocyte colony-stimulating
factor, interferon, and cytokines.['*!"]

Repair and regeneration of any injured tissue necessitates
the activation of several critical cellular processes, which are
regulated by biologic mediators known as growth factors.
When growth factors bind to a specific cell membrane receptor,
they activate the intracellular signaling cascade. This activates
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certain genes, resulting in phenotypic and cellular activity
changes.['?! Growth factors are important in fundamental
biological processes such as mitogenesis, differentiation,
chemotaxis, and metabolism. The wound healing process is
eventually regulated and stimulated by these cellular activities.

Various constituents such as enzymes, binding proteins,
and growth factors are responsible for a wide range of
feedback processes that govern the function of a specific
growth factor. With recent advancements, the significance of
growth factors is more known, and this understanding will
improve through time. Growth factors have been shown to
increase the regulation of processes such as chemoattraction,
differentiation, and proliferation, as well as the healing process,
in many in vivo and in vitro investigations.!'?

When a concentrated version of PRP is administered, an
anti-inflammatory reaction occurs due to the production of
RANTES and inhibition of MCP-1 release from monocytes,
resulting in a local inflammatory response that promotes tissue
regeneration and repair.!'¥!
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HisTory

Since the 1890s, several attempts have been made to improve
OTM. Cunningham made one of the first attempts when he
described “luxation or instantaneous procedure in the treatment
of irregular teeth” at a Chicago Dental Congress.['¥

In the year 1998, PRP was initially used for mandibular defect
restoration with autologous bone graft. The authors found
that the bone graft alone led to a faster rate of maturation and
higher bone density.'> According to a study by Jeon et al.,
bone morphogenetic protein and PRP are equally effective in
enhancing bone regeneration.!'?]

PRP has been shown to boost a variety of biological functions,
including osteogenesis, angiogenesis, stem cell proliferation
and migration, in addition to tissue regeneration.!'”

Discussion

PRP and accelerated orthodontics

The duration of orthodontic treatment is a significant drawback
which makes the patient sceptical for seeking orthodontic
treatment. Bone remodeling is necessary for focused tooth
displacement, which is why this procedure takes so long.
Any strategy that can speed up this process is beneficial to
orthodontics. A shorter treatment period also aids in differential
tooth movement, increased tooth movement envelope, better
stability after treatment, and minimal complications.

Since then, other treatment alternatives for accelerating
orthodontic treatment have emerged. However, there is
still no gold standard treatment for accelerating tooth
movement. There have been several attempts in the field of
study to establish a therapeutically acceptable procedure,
but no method has been demonstrated to produce promising
outcomes. As a result, the need of the hour is to identify
a way for increasing OTM that is non-invasive, patient
friendly, and simple.!'®!

Earlier, thyroid hormone and prostaglandin E2 were found to
be quite efficient in accelerating OTM in rats.!"! Triamcinolone
acetonide also proved to be potent in decreasing orthodontic
treatment time.% In the initial stages of orthodontic movement,
nonsteroidal anti-inflammatory medications such as potassium
diclofenac and dexamethasone were found to reduce bone
resorption.?'" Tooth movement was accelerated by growth
hormones as well. bFGFs also improved the pace of tooth
movement in a concentration-dependent manner.??

PRP in orthodontics has gained popularity because of the
availability of various growth factors that can stimulate
both osteoblasts and osteoclasts, resulting in the process of
bone remodeling.'®?%] Not only that, but it also contains a
significant number of cytokines, which mediate processes such
as differentiation, activation, and survival of osteoblast and
osteoclast cells, all of which are important during OTM. 42
All of these considerations backed up the theory that PRP could
help with orthodontic tooth mobility.

PRP can be injected locally to help with anterior crowding,
tooth alignment and leveling, as well as space closure while
retracting anteriors or for protracting molars.>®!

PRP preparation for orthodontics

According to Liou, suitable PRP for orthodontic purposes
should have a long-term effect. PRP preparation without
mixing CaCl, and thrombin can have a long-lasting effect. With
this, the formulation is also maintained in the liquid state so
that it can be comfortably injected. Aseptic conditions should
be maintained during processing of PRP®%! (Flowchart 1).

PRP and tooth movement

The previous research indicated that PRP could be useful in
orthodontic therapy, although the exact means by which it
causes the accelerated movement of tooth are obscure. Akbulut
et al. measured the expressions of alkaline phosphatase (ALP),
transforming growth factor-b (TGF-b), and tartrate resistant
acid phosphatase (TRAP) in rats and thereby understanding the
mechanism of the action of PRP. The results revealed that 100 ul
of PRP had no effect on the number of osteoblast and osteoclast
cells. Similarly, the expressions of TRAP, ALP, and TGF-b were
not altered. In the rat model, PRP levels 4.5 times greater than
baseline were ineffective in accelerating tooth movement.!'*!

Another study by Giileg et al. compared the effects of
a moderate concentration of PRP against an increased
concentration of PRP on OTM. The researchers concluded
that a high concentration of PRP could speed up OTM by
decreasing alveolar bone density and increasing osteoclastic
activity. PRP at a low concentration was not as effective as
PRP at a high concentration.”

El-Timamy et al. conducted a study to assess the fastening
of tooth movement after PRP was injected locally and any
associated pain. They concluded that, despite initially exhibiting

Flowchart 1: Method of prp preparation
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a statistically significant increase in canine retraction, PRP had
no long-term effects on faster tooth movement.1?*!

Rashid et al. investigated the clinical and histological effects
of locally injected PRP on the pace of OTM in dogs. The
authors pointed out that there was a statistically significant
improvement in the tooth movement in the PRP with no
obvious complications.?”

Sufarnap et al. analyzed OTM in guinea pigs to examine
bone remodeling in histology analysis in a study. With four
time points of assessment, the authors could not identify
a significant difference between the two groups and urged
further research.B"

L-PRP in orthodontics

PRP in leukocytes is another formulation which has gained
popularity recently. This formulation is known as leukocyte-
PRP (L-PRP) and has gained popularity for improved tissue
regeneration ability. By upregulating cellular proliferation,
viability, angiogenesis, and osteogenesis, it can enhance the
process of bone regeneration.3!3%

Furthermore, a few researches in the past have shown production
of harmful metalloproteinases when the concentration of L-PRP
was correlated with increased levels of catabolic cytokines.[?>34
Due to the activation of nuclear factor kB pathway because of
L-PRP, bone resorptive activity is stimulated causing the bone
density to decrease and leading to better bone remodeling.['”

Nakornnoi et al. also studied the effects of L-PRP on tension
and compression side during tooth movement. They observed
an improvement in remodeling of bone on the micro-computed
tomography.>

Aprevious study by Akbulut ef al.'® reported that PRP without
leukocytes was not efficient enough in bone remodeling
when administered locally. They pointed out that because
leukocytes have an influence on the concentration of growth
factors and cytokine levels, the role of leukocyte poor PRP in
bone remodeling is barely of any significance. The presence
of L-PRP makes it better than leukocyte poor PRP, due to the
higher levels of growth factors.*®! The difference in the results
can also be attributed to the use of different techniques.

The same authors also evaluated the role of injectable L-PRP
in accelerating tooth movement in rabbits and concluded that
during all time periods, L-PRP was more efficient in causing
accelerated OTM.B7

I-PRP and its effects

A second-generation platelet-rich concentrate comprising
fibrin matrix completely was developed at lower centrifugation
speeds and without the addition of any anticoagulants.['43%3]
It has been reported that the upper layer of the tubes was rich
in leukocytes and stimulated the growth factor release.[**4!

Using this injectable, PRF has its own benefits like less side
effects since its autogenous, minimally invasive, and less
expensive procedure.3$3%424] A recent study evaluated a new

formulation of PRF which resulted in significant release of
growth factors gradually for over a week.[*4]

Dose anp ComposiTion-ReLATED EFFecTs oF PRP

There is no gold standard for optimal concentration and dose
for PRP. Various authors give different optimum concentrations
and hence different results are achieved. Furthermore, the
studies which have been conducted so far have all been
performed under different settings and on different animals.
All these factors have led to different results and we still do
not know what is the actual concentration of PRP that can help
us achieve better results during OTM.

Although some authors have mentioned a dose-dependent
effect of PRP, for example, Giilec et al. discussed the effect on
alveolar bone density and OTM when different concentrations
of PRP are used and concluded that an increased concentration
of PRP was more effective in fastening the tooth movement
than the moderate concentration.””! The authors mentioned
that this could be due to the application of mechanical force.
PRP has a concentration-dependent effect on bone turnover!”!
and also OTM.P7 Therefore, it can be implied that various
effects can occur on OTM depending on the concentration of
leukocyte-platelet-rich fibrin (LPRF).*”

There are overlapping biological effects because of the
presence of cytokines, growth factors, and enzymes in
LPRP and there is still more scope to understand the role
of each ingredient.'”) These biological effects include both
inflammatory reactions which can lead to accelerated tooth
movement or anti-inflammatory effect that can lead to
improved tissue healing ability.['3]

It has been shown in the previous studies that based on content
of growth factor, concentration and timing of release, LPRF can
either cause an inflammatory response or an anti-inflammatory
responses. !

CoNncLusIoN

Based on all this information, it can be concluded that PRP can
be a potential, non-invasive, and comparatively comfortable
procedure to enhance OTM. A lot of study in this field is
still required to assess the exact effect and mechanism of the
action of PRP on tooth movement as well as on accelerated
orthodontics. More studies should be encouraged to find the
optimum concentration of PRP that can lead to best possible
results in relation to orthodontic treatment.
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