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INTRODUCTION  
Well aligned teeth boost the confidence and 

self-esteem of an individual. Orthodontic 

treatment has been the most accepted 

treatment modality for the correction of 

malocclusion. Fixed orthodontics usually 

requires 24 to 36 months depending on the 

severity[1].  
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This prolonged time of treatment can lead 

to complications like white spots, dental 

caries, external root resorption and 

periodontal involvement[2,3]. Often this 

treatment option is refused by patients due 

to the extended treatment time[4]. Therefore, 

shortening treatment duration with certain 

biological agents and various procedures 

has been in the forefront ever since.  

This paper discusses the various methods 

available to accelerate orthodontic tooth 

movement & to reduce the complications of 

prolonged treatment and improve patient 

acceptability. The various treatment options 

available for the orthodontist to shorten 

treatment time by enhancing orthodontic 

tooth movement can be broadly categorised 

into – (1) pharmacological, (2) surgical and 

(3) physical methods.  

REVIEW ARTICLE 

ABSTRACT: 

 Conventional orthodontic treatment provides well-aligned teeth that provides functionality and aesthetics boosting the 

confidence. In this fast-paced world, everyone wants instant outcomes even when it comes to the orthodontic treatment. 

Accelerated orthodontic tooth movement methods enhances tooth movement with minimal damage to the surrounding 

tissues. In this current review, we provide an overview of the current treatment options available for accelerated tooth 

movement.  

KEYWORDS: accelerated orthodontic tooth movement, accelerated orthodontics, corticotomy, low-level laser therapy, 

piezocision 

 

 

mailto:melwanisunita27@gmail.com
https://doi.org/10.58358/tmujd.per104


  

TMU J DENT VOL 10;ISSUE 4: OCTOBER- DECEMBER 2023 50 

 

PHARMACOLOGICAL METHODS   

Numerous molecules have been tested 

experimentally both in humans and animals 

to accelerate orthodontic tooth movement. 

Some of these include: prostaglandins 

(PGE1 & PGE2), corticosteroids, vitamin 

D3, parathyroid hormone, thyroxine, 

interleukins, growth hormones, osteocalcin, 

nitric oxide, PRF & PRP and intravenous 

immunoglobulin.  

Prostaglandins. These are the lipid 

autacoids derived from arachidonic acid. 

One of their most important functions is 

bone resorption. Prostaglandins has been 

reported to be biochemical mediators of 

bone resorption induced by orthodontic 

mechanical stress[5]. Repeated mucosal 

injections of PGs caused changes in 

alveolar bone morphology characterised by 

extensive loss of bone matrix, fibrous 

replacement and increased vascularity[6]. 

Orthodontic tooth movement itself is based 

on selective bone resorption and deposition 

around the teeth. Studies on animals and 

humans have shown up to 3 times faster 

tooth movement when compared to the 

control group when prostaglandins are 

administered[7]. The use of PGs was found 

to be safe not causing any changes in the 

periodontal tissues including root 

resorption. However, a few studies have 

shown a trend toward root resorption which 

was found to be dose dependant[8,9]. Seifi M 

et al[8] suggested the addition of calcium 

ions when utilizing PGs for accelerated 

tooth movement to stabilize the root 

resorption. Pain associated with the use of 

PGs has also been reported[6]. PGs are 

administered with the local anaesthetic 

agent, and once the effects of the LA agent 

wear off, the associated pain is consistent 

with the orthodontic tooth movement. 

Caglaroglu  and Erdem compared the 

effects of submucosal and intraligamentous 

injection of PGE2
[10] and found  the 

intraligamentous injection to be more 

effective than submucosal since it was 

closer to the site of tissue remodeling. 

However, PG injections can cause 

hyperalgesia due to the release of 

histamine, bradykinin, 5-HT, acetylcholine 

and substance P from nerve endings. It also 

needs to be delivered repeatedly owing to 

its short half-life.  

Corticosteroids. Corticosteroids are a class 

of steroid hormones that are said to induce 

apoptosis in osteoblasts and prolong the 

lifespan of osteoclasts. This results in 

accelerated bone resorption and retardation 

in bone formation. They are 

pharmacological agents used as 

immunosuppressants and anti-

inflammatory agents to treat pathological 

processes in medical and dental practice. 

Patients under orthodontic treatment may 

present variations in normal bone 

remodelling due to use of these agents. 

Limited use of corticosteroids has been 

found in literature for acceleration of 

orthodontic tooth movement. Ashcraft et 

al[11] conducted an experimental study on 

rabbits by administering corticosteroid 

acetate daily for 18-25 days. Even though 

the mean cumulative active tooth 

movement was 3-4 times greater than the 

control group they did not advocate the use 

of steroids as an adjunct in orthodontics. 

Histologically they found increased bone 

resorption and/or decreased bone 

deposition.  

Vitamin D3 .Local administration of 

vitamin D has shown enhanced orthodontic 

tooth movement[12,13]. Khalaf RM et al[14] in 

2021 carried out a different study on rats to 

determine if a deficiency of Vitamin D had 

any effect on orthodontic tooth movement. 

The experimental group was induced with 

vitamin D deficiency and found that the rate 

of orthodontic tooth movement was not 

affected by induced Vitamin D deficiency. 

Prostaglandin and Vitamin D were 

compared in a study by Kale et al but no 

significant difference was found between 

the two in enhancing tooth movement[15]. 

They suggested that using Vitamin D would 

be more effective in modulating bone 

turnover during orthodontic tooth 

movement. Intraligamentary administration 
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of Vitamin D3 showed 70% more tooth 

movement for the experimental teeth with 

no signs of root resorption[16]. 

Vitamin E. A recent study that fed rats with 

a Vitamin E enriched diet found an increase 

in orthodontic tooth movement when 

compared to controls fed with regular 

diet[17]. It was suggested that the expression 

of microphthalmia – associated 

transcription factor in alveolar bone 

occurred in the Vitamin E diet group.  

Parathyroid hormone. This hormone is 

produced and secreted by the parathyroid 

gland. Its primary function is regulation of 

serum calcium concentration by exerting its 

effect primarily on bone as well as kidney 

and intestine. A drop in the body calcium 

level leads to bone resorption by the action 

of the parathyroid hormone. Parathyroid 

hormone promotes bone resorption mainly 

on the compression side by increasing 

osteoclastic activity[18]. The effects of 

parathormone and thyroxine has been so far 

tested on animals only and the results seem 

to be promising. Soma S et al[19] reported a 

twofold increase in orthodontic tooth 

movement after subcutaneous injection and 

suggested that continuous administration of 

parathyroid hormone can induce 

accelerated orthodontic tooth movement.  

Thyroxine. The results obtained when 

thyroxine was employed for accelerating 

orthodontic tooth movement is mixed. A 

study by Shirazi et al in 1999 reported that 

the administration of L-thyroxine 

significantly increased the amount of 

orthodontic tooth movement in 

experimental animals[20]. They also found 

from SEM studies that the extent of external 

root resorption decreased with 

administration of thyroxine. Jung et al[21] 

however found contradictory results and 

stated that transmucosal administration of 

thyroxine could not significantly accelerate 

orthodontic tooth movement. Seifi et al[22] 

performed a study on rats where the 

combined use of PGE2 and thyroxine lead 

to accelerated orthodontic tooth movement. 

They even suggested that when 

administered together the root resorption 

caused by prostaglandins could be 

minimised by thyroxine. A different study 

on hyperthyroid patients in 2010 by Seong 

et al found a possible correlation between 

the serum level of thyroid hormone and the 

rate of orthodontic tooth movement[23].  

Interleukins.  An experimental study by 

providing varying doses of interleukin-4 

demonstrated a significant reduction in 

tooth movement[24]. It was concluded that 

interleukin-4 inhibits tooth movement and 

also prevented tooth resorption.  

Osteocalcin. Studies[25] using osteocalcin 

found acceleration of orthodontic tooth 

movement. Osteocalcin is said to enhance 

osteoclastogenesis on the pressure side.  

Nitrous oxide. Nomega-nitro-L-arginine 

methyl ester (L-NAME) was used as nitric 

oxide (NO) synthetase (NOS) inhibitor, and 

nitro-L-arginine (NLA) was used as NOS 

precursor in a study to evaluate the role of 

NO in orthodontic tooth movement[26]. 

Tissue sections of this study showed an 

increase in multinuclear osteoclasts, 

howships lacunae, capillary vascularization 

and orthodontic tooth movement  in the 

NLA groups.  

PRP – PRF.PRP and i-PRF have been used 

extensively in many studies[27’28] due to its 

easy availability and biocompatibility. All 

studies[27,28] carried out so far have found 

that platelet aggregates enhance 

orthodontic tooth movement. No side 

effects were seen on the use of these.  

 

SURGICAL METHODS 

Surgical techniques to reduce orthodontic 

treatment time are well documented. The 

cortical bone adjacent to the alveolar 

processes can either be cut, pierced or 

mechanically altered. This induces a 

decrease in mineral density known as 

osteopenia. Corticotomies enhance the 

acceleratory effect through the regional 

acceleratory phenomena (RAP). They also 

lead to the expression of mediators of 

inflammation and cytokines that increase 

osteoclastic activity.  Corticotomies were 
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introduced by Kole in 1959. Due to the 

invasive nature, multiples of modifications 

have been introduced to make it more 

acceptable to the patient.  

Periodontally accelerated osteogenic 

orthodontics. PAOO also called 

Wilckodontics (introduced by the Wilcko 

brothers) consists of selective corticotomy, 

particulate grafting and optimal orthodontic 

force. This innovative procedure reduced 

treatment time, improved the stability of 

teeth with minimal relapse of tooth 

movement[29]. It has the disadvantage of 

being an invasive procedure like all 

surgeries with post-operative pain and 

swelling, which have now been replaced by 

minimally invasive techniques.   

Distracting periodontal ligament. 

Interseptal bone distal to the canine is 

undermined with a bone bur and vertical 

grooves inside the extraction socket along 

the buccal and lingual sides extending 

obliquely towards the socket base is 

performed to accommodate a tooth borne 

custom made intraoral distraction 

device[30]. It was concluded from this study 

that periodontal ligament can be distracted 

effectively with no complications   

Dentoalveolar distraction. The use of a 

dentoalveolar distraction device is said to 

have reduced overall orthodontic treatment 

time by 50% with no unfavourable effects 

on the periodontium and surrounding 

tissues and not requiring additional 

extraoral/intraoral anchorage device[31].  

Piezocision This is a minimally invasive 

surgical procedure described by Dibart et 

al[32] that utilizes a pizosurgical unit. 

Piezosurgical cuts are given in the area 

around the teeth to be retracted and multiple 

studies[33’34] have shown enhanced tooth 

movement.  

Micro osteoperforations. These micro 

perforations in bone can be done with the 

help of a bone screw and a handheld screw 

driver or even a miniscrew. It is a simple 

method and does not require any additional 

expensive apparatus. Studies[35] on this 

have found significant increase in 

orthodontic tooth movement by up to2-fold. 

A contradictory study by Aboalnaga et al[36] 

in 2019 found that micro osteoperforations 

did not accelerate the rate of tooth 

movement.  

 

PHYSICAL METHODS 

According to Zengo[37], application of 

orthodontic forces leads to bone bending 

and a bioelectric potential develops. As a 

consequence of the bone bending theory, 

the concave side will be negatively charged 

attracting the osteoblasts while the convex 

side will positively charged attracting 

osteoclasts.  Application of discontinuous 

forces creates the bioelectric potential. 

Experimental studies[38] on animals have 

shown a 15% to 30% acceleration in tooth 

movement when vibrations are applied for 

different durations every day.  

Resonance vibration/Vibratory stimulus. 

Low-level mechanical oscillatory signals 

(vibrations) have been shown to improve 

bone formation and increases orthodontic 

tooth movement[38]. A double blind 

randomised trial applied vibrations to a 

group for 20mins/day at a frequency of 30 

Hz and found that significantly higher mean 

rate of OTM in the intervention group[39].  

Low level laser therapy. 

Photobiostimualtion is one of the most 

extensively studied physical methods in 

accelerating tooth movement. LLLT 

accelerates tooth movement by ATP 

prouction and activation of cytochrome C, 

tooth movement is  enhanced by the 

RANK/RANKL pathway and the 

macrophage colony-stimulating factor and 

its receptor expression. Studies[40,41]  have 

shown it as a promising auxillary in tooth 

movement acceleration with no detrimental 

effect on surrounding tissues.    

Low intensity pulsed ultrasound. Low-

intensity pulsed ultrasound (LIPUS) works 

on the principle of mechanotransduction. 

Here the external acoustic waves convert 

fluid shear stress in biochemical changes at 

a cellular level. LIPUS promotes 

differentiation of bone-forming cells and 
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extracellular matrix formation by 

modulating growth factors and certain 

signalling factors. It is non-invasive, has a 

low level of toxicity and has highly targeted 

approach that makes it acceptable to the 

patient as an adjunct for hastening tooth 

movement. Studies where LIPUS has been 

used in conjunction with conventional 

orthodontic therapy have reported 

significant increase in orthodontic tooth 

movement after daily application[42]. 

However, a tri-weekly application did not 

produce any significant difference in the 

rate of tooth movement[43]. Root resorption 

after this treatment modality showed a 

statistically significant decrease[42]. 

Researches[44] have been performed 

wherein LLLT and LIPUS were compared 

and combined to determine which treatment 

modality enhanced orthodontic tooth 

movement. The combination of LLLT and 

LIPUS showed the best results with LLLT 

alone faring better than LIPUS alone.  

Direct electric current & 

electromagnetic stimulation. Exogenous 

electric currents have been used both 

experimentally and clinically to initiate 

osteogenesis in intact bone. The 

experimental canine which had an electric 

appliance to provide a direct current of 20 

µA 5 hours a day demonstrated 30% more 

tooth movement compared to their 

counterparts[45]. 

 

FUTURE OF ACCELERATED 

ORTHODONTICS 

Although there are multiple approaches to 

enhance orthodontic tooth movement, it 

still remains inconclusive regarding one 

method’s superiority over another. Patient’s 

preference on non-invasive methods are 

always accepted which accelerate tooth 

movement. LLLT is well documented 

method and minimally invasive. The time 

and dosage of laser in LLLT is not clear and 

more research is needed in this direction 

with laser parameters defined.   

 

CONCLUSION  

Pharmacological methods enhanced 

orthodontic tooth movement with 

promising results shown by prostaglandins 

(PGE1 & PGE2), corticosteroids, vitamin 

D3, parathyroid hormone, thyroxine, 

interleukins, growth hormones, osteocalcin, 

nitric oxide, PRF & PRP and intravenous 

immunoglobulins, but these have  systemic 

side effects. Surgical methods are invasive 

and physical methods like LLLT have 

shown better acceptance by patients with 

speedy tooth movement. 
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