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Abstract

Orthodontic treatment is often a long and time-consuming process, which can deter patients from seeking necessary
corrective procedures. The extended duration of conventional orthodontic treatments can lead to increased
discomfort, higher risks of periodontal complications, and decreased patient compliance. Accelerated orthodontics is
an emerging field that aims to shorten treatment duration while maintaining or enhancing treatment outcomes.
Accelerated orthodontics represents a significant advancement in clinical orthodontics, offering the potential to
drastically reduce treatment times, enhance patient comfort, and improve overall treatment satisfaction. This is
particularly relevant in today’s fast-paced society where patients demand more efficient solutions. While traditional
orthodontic treatments can take 18-24 months, accelerated methods such as corticotomies, micro-osteoperforations,
and low-level laser therapy can reduce this duration by 30-50%, thus making accelerated orthodontics a valuable
option in modern practice. This research article explores the different methods of accelerated orthodontics, their
underlying mechanisms, advantages, limitations, and efficacy in contemporary orthodontic practice, based on existing
literature and clinical studies. A critical comparison of these techniques is presented to provide insights into their
potential applications and areas requiring further research.
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Introduction

Orthodontic treatment is essential for correcting
dental malocclusions, improving both aesthetics
and functionality. However, the conventional
therapy, typically
spanning 18 to 24 months or more, often leads to
prolonged
discomfort, inconvenience, and treatment fatigue.
efficient

duration of orthodontic

patient  dissatisfaction due to

The desire for faster and more
orthodontic solutions has led to the development
of accelerated orthodontics, a field that seeks to
reduce treatment time while ensuring effective
and stable outcomes. Traditional orthodontic
treatment relies on the natural process of bone
remodeling, which is a slow and gradual biological
response to applied mechanical forces. This slow
rate of tooth movement is a limiting factor,
prompting researchers and clinicians to explore
techniques that can enhance the speed of this
process without compromising the health of the
teeth and surrounding structures. The concept of

accelerated orthodontics encompasses a variety of
methods, including surgical interventions, device-
assisted
approaches, each with distinct mechanisms aimed
at expediting tooth movement. Early research on
accelerated orthodontics primarily focused on

therapies, and  pharmacological

surgical techniques, such as corticotomies and
periodontally accelerated osteogenic orthodontics
(PAOO),  which significant
reductions in treatment duration.

demonstrated

The traditional orthodontic treatment duration
typically spans 18-24 months, with some patients
experiencing longer timelines depending on the
severity of their malocclusion. In contrast,
accelerated orthodontic techniques can reduce
treatment time by up to 50%, depending on the
method employed. For example, corticotomies
have been shown to shorten treatment by 30-50%,
while low-level laser therapy (LLLT) can reduce
treatment duration by approximately 25% (1, 2).
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These data demonstrate a clear advantage in terms
of time efficiency, though the long-term stability
and potential risks of accelerated methods need
further examination. However, these invasive
methods posed certain risks, including post-
surgical complications and patient discomfort.
More recent advancements have introduced non-
invasive approaches, such as low-level laser
therapy (LLLT) and vibration-based devices,
offering promising alternatives with minimal
adverse effects. Additionally, pharmacological
interventions targeting bone metabolism have
shown potential in enhancing orthodontic
efficiency. Several studies have explored different
accelerated orthodontic techniques, revealing both
promising outcomes and notable limitations:

Surgical Techniques (Corticotomy and
PAOO)

Some previous studies demonstrated that PAOO
significantly reduces treatment duration by up to
50% while maintaining stable long-term results
(1). Corticotomy reduces treatment time by 30-
50% (3). Risks include increased postoperative
discomfort, root resorption, and a higher cost
compared to conventional treatments (1, 3).
Micro-Osteoperforations (MOPs)
Previous research showed that MOPs accelerate
tooth movement by stimulating an inflammatory
response (4). The effectiveness of MOPs varies
among patients, and excessive perforations may
lead to unnecessary trauma and pain (4).

Low-Level Laser Therapy (LLLT)

A meta-analysis suggested that LLLT enhances
osteoblastic and osteoclastic activity, thereby
promoting faster tooth movement (2). LLLT also
increases bone metabolism, shortening treatment
duration by approximately 25% (5). The efficacy of
LLLT depends on the laser parameters and
treatment safety

concerns remain (2, 5).
Vibration-Based Appliances

(AcceleDent and Propel VPro+)

Miles et al, (2012) in his study found that
vibration-based devices can enhance bone
remodeling and reduce treatment duration (6).
Studies indicate inconsistent results, with some

frequency, and long-term

showing minimal impact on treatment time (6).
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Pharmacological Interventions
(Prostaglandins, Vitamin D, and PTH)

Prostaglandin injections have been found to
accelerate orthodontic movement by increasing
osteoclast activity (7). Prostaglandins also
improve bone remodeling, but their systemic
effects limit their application (8, 9). The clinical
application of pharmacological agents is limited
due to potential side effects, systemic effects, and
regulatory concerns (7-9). Piezocision results in
significant acceleration with minimal trauma
(10).Combination techniques show greater
efficacy than single techniques (11). Genetic
factors influence the success of acceleration
techniques (12).

Despite these advancements, the field of
accelerated orthodontics continues to face
challenges, including wvariability in patient

response, potential risks such as root resorption
and periodontal damage, and the need for further
research to establish long-term stability. The aim
of this paper is to provide a comprehensive review
of the current techniques used in accelerated
orthodontics, evaluate their efficacy based on
clinical studies, and discuss associated risks and
future prospects.

Techniques in Accelerated

Orthodontics

Corticotomy-Assisted Orthodontics

Corticotomy is a minor surgical procedure that
involves making cuts in the cortical bone
surrounding the teeth to enhance tooth movement.
This technique is based on the regional
acceleratory phenomenon (RAP), which increases
bone remodeling and speeds up orthodontic tooth
movement. The procedure involves selective
decortication of the alveolar bone using a surgical
bur or piezoelectric instruments. This process
induces a transient osteopenic state, allowing teeth
to move faster within a softer bone matrix.
Corticotomy is often combined with bone grafting
in a technique known as Periodontally Accelerated
Osteogenic Orthodontics (PAOO), which not only
accelerates movement but also enhances bone
volume and stability. The Advantages of this
technique are its treatment time is short. It
enhances bone remodeling and stability and can be
combined with traditional orthodontic appliances.
It has also some Limitations like Invasive
procedure requiring surgical intervention; it has
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Risk of post-surgical discomfort and swelling and
requires expertise in periodontally accelerated
osteogenic orthodontics (PAOO).
Micro-Osteoperforations (MOPs)
Micro-osteoperforations involve creating small
perforations in the alveolar bone to stimulate
cytokine release and bone remodeling, thereby
accelerating tooth movement. This technique uses
a specialized device to create tiny perforations in
the cortical bone, which triggers an inflammatory
response and increases the activity of osteoclasts
and osteoblasts. The enhanced bone turnover
reduces resistance to tooth movement; making
orthodontic forces more effective. It has both
advantages and limitations. Advantages are
minimally invasive; it can be performed chairside
with minimal discomfort and Shortens treatment
requiring surgery.
Limitations are its effectiveness varies among
patients; multiple sessions may be required and
limited long-term clinical studies

Piezocision

Piezocision is a minimally invasive surgical
technique using piezoelectric incisions to enhance
bone remodeling and facilitate rapid tooth
movement. This technique involves making small
incisions in the gingiva and using a piezoelectric
device to create precise cuts in the alveolar bone.
The use of piezoelectric energy minimizes damage

time without extensive

to surrounding tissues and promotes faster healing
compared to traditional corticotomy. It is less
invasive than corticotomy, it improves tissue
healing and stability and reduces overall treatment
time. But there some limitations, it requires
specialized equipment, Potential post-operative
discomfort and Effectiveness
individual bone physiology.

Vibration and Mechanical Stimulation
Devices such as AcceleDent and Propel use

depends on

mechanical vibrations to stimulate bone

remodeling and enhance the efficiency of
orthodontic tooth movement. These devices
generate low-magnitude, high-frequency
vibrations that propagate through the bone,
increasing cellular activity and bone remodeling.
Patients are instructed to use the device for a few
minutes daily, often in conjunction with traditional
orthodontic appliances. It is Non-invasive and easy
to use, can be used at home by patients and it
improves patient comfort. Limitations are

Conflicting evidence regarding efficacy, Requires
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patient compliance and also it is expensive and
may not be widely available.

Low-Level Laser Therapy (LLLT)

LLLT uses low-intensity lasers to stimulate cellular
activity, increasing osteoclastic and osteoblastic
activity, leading to accelerated tooth movement.
Laser energy is applied directly to the alveolar
bone and surrounding periodontal tissues,
promoting increased blood circulation and cell
proliferation. This enhanced metabolic activity
facilitates faster orthodontic tooth movement
while reducing pain and inflammation. The
advantages of LLLT are it is non-invasive with no
surgical intervention required, it enhances bone
metabolism and reduces pain and it can be used as
an adjunct to traditional braces or aligners. There
are also some limitations it requires multiple
sessions, not equally effective for every individual
and lastly it is costly and not widely adopted.
Pharmacological Approaches
Pharmacological
administration of agents such as prostaglandins,
vitamin D, and parathyroid hormone to enhance
bone remodeling and accelerate orthodontic
movement. These biochemical agents act on the
bone’s remodeling process by increasing
osteoclast-mediated resorption and osteoblast-
mediated formation. Some medications, such as

methods involve the

relaxin, help reduce the resistance of periodontal
ligaments, making tooth movement more efficient.
Advantages are Non-surgical alternative and can
be tailored to individual patient needs but it has
potential systemic side effects due to lack of
extensive clinical research and its response
different in patient.

Efficacy of Accelerated

Orthodontic Techniques

The effectiveness of accelerated orthodontics
depends on multiple factors, including patient
compliance, biological response, and the technique
used. Studies have shown that corticotomy can
reduce treatment time by 30-50%, while micro-
osteoperforations and vibration devices have
demonstrated varying degrees of success. Low-
level laser therapy has been effective in certain
cases but requires consistent application. While
pharmacological methods offer promise, they are
still in experimental stages and lack standardized
protocols. Recent clinical trials suggest that

combining  techniques, such as  micro-
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osteoperforations with vibration therapy or
corticotomy with low-level laser therapy, can
further enhance results. However, the variability in
patient responses highlights the need for
personalized treatment planning. Furthermore,
long-term stability of accelerated tooth movement
remains a critical area of research, as accelerated
methods may increase the risk of root resorption
and periodontal concerns in some cases. Patient
perception and comfort also play a significant role
in the
techniques. Many patients prefer non-invasive
options like vibration devices and laser therapy
over surgical interventions. Despite these
advancements, achieving consistently reliable and
reproducible outcomes remains a challenge,
necessitating further research and innovation.

In addition to clinical efficacy, the adoption of
accelerated orthodontic techniques is also
influenced by psychological and economic factors.
Patient compliance is often affected by the
perceived level of discomfort, cost, and the
invasiveness of the procedures. Non-invasive
methods, such as vibration-based appliances and
laser therapy, may be more appealing to patients
due to their lower perceived discomfort and
reduced need for surgical intervention. However,
these methods often come with high out-of-pocket
costs, which may accessibility.
Moreover, psychological factors such as fear of
surgery or unfamiliarity with newer technologies

success of accelerated orthodontic

limit their

can play a crucial role in decision-making.
Therefore, understanding both the psychological
and economic implications of these treatments is
essential for clinicians when recommending
accelerated orthodontics to patients.

Risks and Considerations

While accelerated orthodontic techniques offer
benefits, they also pose risks that must be carefully
considered. Some of the primary risks are
Increased Discomfort and Pain, Root Resorption,

Periodontal Damage, Surgical Complications,
Unpredictable  Outcomes, High Cost and
Accessibility, Relapse Potential, Patient
Compliance. Many accelerated techniques,

particularly those involving surgical interventions,
can result in increased pain and discomfort
compared to traditional orthodontic treatments.
Patients may require pain management strategies
to alleviate post-procedural soreness. A major
concern in accelerated orthodontics is the
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potential for root resorption, where the roots of
the teeth become shorter over time. This can
compromise the long-term stability and health of
the affected teeth. Some procedures, particularly
corticotomies and PAOO, may increase the risk of
periodontal complications, such as gum recession
and loss of bone support. Proper case selection and
monitoring by experienced clinicians are essential
to minimize these risks. Techniques that involve
surgical interventions carry risks of infection,
excessive bleeding, and poor healing, which could
prolong the treatment instead of accelerating it.
The effectiveness of some device-assisted and
pharmacological approaches can vary significantly
among patients. Factors such as age, genetics, and
overall oral health play a role in determining
Accelerated orthodontic
techniques, particularly those involving surgical

treatment  success.
and device-assisted methods, can be expensive.
The costs may not always be covered by insurance,
making them inaccessible to some patients. Faster
tooth movement does not always equate to stable
long-term results. There is a potential for higher
relapse rates if retention protocols are not strictly
followed post-treatment. Many accelerated
techniques require additional at-home
compliance, such as using vibration devices or
adhering to strict post-procedural care. Lack of
compliance can reduce the efficacy of these
treatments.

Several studies have reported the incidence of root
resorption in accelerated orthodontics. For
example, a study by Hassan et al, 2010 (2) found
that root resorption occurred in approximately 15-
20% of patients following corticotomy-assisted
orthodontic treatment. Similarly, studies on micro-
osteoperforations (MOPs) have shown varying
rates of root resorption, with an incidence rate
ranging from 5% to 10% in different patient
populations (4). The risks associated with these
techniques underscore the importance of careful
patient selection and monitoring throughout the
treatment process.

Conclusion

Accelerated orthodontics offers promising
solutions to reduce treatment time and improve
patient experience. However, each technique has
its own set of advantages and limitations. While
surgical interventions such as corticotomy and
piezocision have shown significant efficacy, non-

invasive approaches like vibration and laser
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further validation. Future
on optimizing these
techniques and developing standardized protocols
for wider clinical application. Moreover, the
integration of multiple acceleration techniques
may yield better results than individual
approaches. A  patient-centric approach,
considering biological factors, treatment goals, and
compliance, is essential in determining the best-
suited  acceleration  method. Orthodontic
advancements, including artificial intelligence and
machine learning, may further enhance treatment
planning and predictability in accelerated
orthodontics. Continued research and clinical
trials are needed to establish more definitive

protocols and improve the accessibility and

therapy
research

require
should focus

affordability of these innovative treatment
options.
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