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Abstract
Background: The aim was to use an alternative technique to 

orthognathic surgery with similar functional and aesthetic outcome 
with the added advantages of being less invasive and comfortable to 
a patient. Here, we evaluate the efficacy of PRP in the acceleration of 
Orthodontic treatment using Invisalign to correct a malocclusion of 
Class III with functional reverse bite in a patient who declined surgery 
but requested the least visible and time consuming procedure. 

Methods: PRP was applied three times during the course of the 
therapy. The orthodontic treatment lasted 10 months. The patient 
was further provided with restorative care. Protrusion of teeth 11, 
21, and 22 by bodily movement, shaping of the upper dental arch and 
rectification of lower incisors were achieved with no adverse effect to 
the patient’s dental health. Since we assumed that the pathophysiology 
of the effect of PRP is the same as for corticotomy, we must assume an 
effect lasting only three months. The great advantage of our method is 
the fact that it is a minimally invasive technique and hence we could 
repeat the procedure thrice. 

Results: Three applications of PRP significantly shortened the 
length of orthodontic therapy from 21 months to 10 months. 

Conclusions: We can conclude that although the technique is 
perhaps a bit lengthy in terms of time taken to achieve the desired 
results after surgery but it provides a safe alternative approach for 
patients who decline surgery or instances where surgery cannot be 
carried out. 

Keywords: PRP; corticotomy; orthodontic; aligner; Invisalign;

Introduction
Most frequently, our patients complain about the length of 

the orthodontic treatment. The most time-consuming process is 
bone resorption by osteoclasts on the side of the root of the tooth 
where pressure force is applied. As far as we know, there is little 
possibility to increase their activity. We therefore have to focus 
on the inorganic bone compartment and methods which are able 

to reduce bone density. There are several techniques described 
which are mainly physical methods with similar principles 
namely vibrations, electrical current, pulsed electromagnetic 
field, low dose laser irradiation and so on. Most of these became 
obsolete due to lack of success rate and scientific evidence. The 
use of the RAP (Regional Acceleratory Phenomenon) or a certain 
form of distraction osteogenesis was supported by certain 
authors [1]. RAP is a phenomenon first described by Frost HM 
[2-3]. It is a rapid bone turnover occurring at the site of bone 
trauma and the adjacent bone. This time turnover is associated 
with higher vascularisation and cellularisation of bone and 
reversible local osteomalacia. Bell WH was probably the first to 
report this method in his study of osteotomy in monkeys, but did 
not use the term RAP [4]. The tooth movement is approximately 
three times faster in such affected bone. Modern literature 
describes a technique called corticotomy [5], based on bone 
traumatisation with a bur drill, such as peppering of cortical 
bone or local cortical osteotomy, often accompanied by bone 
augmentation procedures. Tooth movement is facilitated using 
RAP only. This is then called Periodontal Accelerated Osteogenic 
Orthodontics. Another technique uses RAP and cortical plate 
distraction osteogenesis with the aid of a piezo electric device, 
making more than 3mm deep cortical incision, sometimes also 
lingual or labial side of the dental root, complemented with 
special osteotomy around the bone supporting the interdental 
papilla. The distraction and tooth movements are faster and can 
also be used to increase the volume of alveolar bone in cases 
of major discrepancy between tooth mass and the apical base. 
This technique is also called monocortical tooth dislocation and 
ligament distraction [6]. The bone trauma triggers the healing 
process. That is, it starts with the healing process cascade, 
activation and degranulation of thrombocytes and in particular, 
growth and chemotactic factors from the thrombocytes alpha 
granules incite processes in the bone which normally occur 
during a surgical trauma [2-3]. A third and more sensible method 
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is to use local application of growth factors, such as prostaglandin 
E1 (PGE1) [7-9], since it is less invasive, therefore better tolerated 
by patients. Given that thrombocytes degranulation triggers the 
healing process, it seems logical that surgery could be avoided 
by direct subperiosteal application of platelets rich plasma (PRP). 
Presumably, it should have identical or similar pathophysiological 
effects, thus accelerating orthodontic therapy.

Aims
Our primary aim was to present the results of orthodontic 

treatment using Invisalign in combination with subperiosteal 
PRP in a 43-year old patient. Thereby, we wanted to demonstrate 
the efficacy and safety of this method. Moreover, we also 
endeavoured to show that PRP accelerates orthodontic treatment 
and this technique can be used as an alternative to Orthognathic 
surgery in certain cases.

Case Description And Results
A 43-year-old male patient was referred by his dentist to 

our clinic for orthodontic treatment. The dentist requested 
an orthodontic correction of tooth position and bite so that 
prosthetic, functional and aesthetic restoration could be done, to 
avoid pathological premature bite. Such cases cannot be treated 
by any long-term conservative or prosthetic therapy. A working 
diagnosis of class III malocclusion, functional reverse bite, and 
pathological teeth abrasion was made after clinical examination, 
dental impressions, the standard pretreatment series including 
intraoral (Figure 1) and extraoral photography as well as radiographs 
and cephalometric analysis (Figure 2). He was a non-smoker, with 
no significant medical and family history. There was no genetic 
predisposition. 

Figure 1: Pre-treatment series: Intraoral views: Upper occlusal (Upper left), Lower occlusal (Upper right), Right buccal in occlusion (Middle left) and 
Left buccal in occlusion (Middle Right) and Frontal - in occlusion (Lower)
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Figure 2: Cephalometric analysis

With clear treatment objectives such as correction of bite 
and aesthetic smile, following complete entry examination, 3 
treatment alternatives were offered to the patient:

1. Orthognathic surgery – either using the surgery-first approach 
or the conventional combined technique with Orthodontic 
treatment - this was firmly turned down by the patient.

2. Orthodontic therapy alone – Invisalign® installation - 
protrusion of teeth 11, 21, and 22, by bodily movement to 
maximum extent possible; shaping of the upper dental arch; 
rectification of lower incisors and their slight retraction. 
Creating conditions for functional and aesthetic restoration of 
the abraded upper anterior teeth and prosthetic bite rising.

3. Orthodontic therapy (as described above) with PRP application 
- in order to accelerate the treatment.

In view of the patient’s age and choice, the least visible 
orthodontic method and fastest possible therapy (that is, the 
third option) had to be instituted. 

PRP application included the use of Biomet Biologics set. We 
took 50 mls  of  venous blood and after repeated centrifugation 
we obtained 2 mls of PRP concentrate. Then after application of 
local anesthesia induced with Ubistesin forte®, a thin needle was 
used to introduce PRP subperiosteally into the interdental space 
both labially and palatally. The application was very well tolerated 
by the patient. No perioperative or postoperative swelling was 
noted. The patient experienced minimum pain on the day of the 
application and none on the second day after application. This 
procedure was repeated three times during the therapy.

In addition, aesthetic and functional dentition restoration 
was also offered. For a minimalist version, direct composite 
restorations wax-up and silicone keys anteriorly and composite 
reconstruction of the posterior section could be utilized. In a 
direct procedure, it is very difficult to fine tune the optimal bite 
proportions and articulation. Optimal version of reconstruction 
constituted ceramic veneers and composite anteriorly or ceramic 
on lay in the posterior segments.

First application of plasma in the upper jaw was done, the 
following day treatment was initiated using the Invisalign® 
system with deployment of the first upper aligners. It was 
agreed with the patient that instead of the standard period of 
14 days, the aligners would be replaced at an accelerated rate of 
every 5 days. Orthodontic review appointment showed that the 
patient had changed the aligners at the agreed accelerated rate; 
he experienced only a slight pressure after deployment of each 
successive aligner in the series; the aligners were fixed well. A 
month later, the upper aligner No. 12 was fixed, the treatment 
continued without problems.

Three months after first application of PRP, lower teeth 
stripping was carried out and initiation of treatment with 
Invisalign®  of the lower dental arch continued at a standard 
speed (Figure 3). Concurrent deployment of the upper aligner 
No. 21 was done, accelerated replacement continued. Second 
application of plasma in the upper jaw was carried out at the end 
of the third month. And 3 weeks later, upper aligner No. 26 was 
fixed (Figure 4), the lower aligners were replaced at a standard 
rate.
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Figure 3: Lower teeth stripping and initiation of Invisalign of the lower dental arch

The last aligners were placed approximately 5.5 months from 
initiation of orthodontic treatment. The shaping of the upper 
arch was good, but the achieved protrusion of the upper incisors 
was insufficient and still not allowing to perform the planned 
aesthetic and functional rehabilitation. A week later, the patient 
had a consultation with the Orthodontist. Orthodontic treatment 
continued as agreed. Dental impressions along with bite records 
were taken for “refinement” as part of the Invisalign® treatment. 

Six months from the commencement of treatment, the third 
and last application of plasma was done in the upper jaw. The 
next day, upper “refinement” aligners were placed; from the start 
again, accelerated treatment with aligner replacement of 5 days 
was commenced. A further 3 months later, active orthodontic 
treatment using the Invisalign® system was terminated, 
documents were updated, retainer appliances (upper aesthetics 
Essix foil, upper retainer plate, lower fixed retainer and lower 
Essix) were applied. The orthodontic part of the treatment lasted 
10 months.

On the 11th month, completion of aesthetic and functional 
restoration of the teeth was done.  For aesthetic rehabilitation 
of the anterior part we used all-ceramic restoration because 
it is the most enduring way to achieve aesthetic results with 
colour and aesthetic unification of the most visible front teeth. 
Since the teeth are otherwise healthy, the most appropriate 
consideration was the least invasive solution. We fixed using 
a composite light solidifying material. Due to the minimum 
thickness of the ceramics, problems such as X-ray of solid 
ceramic reconstruction and achieving complete polymerization 
fixing were not encountered. Cushioning material can still affect 
the final colour reconstruction, in the present case, however, 
we chose the corresponding dentin shade, since teeth were 
not stained substantially from the structural point of view we 
tried to only add or strengthen enamel. Also in order to achieve 
harmonization of colour, the patient was also advised 3 weeks 
of tooth whitening prior to restoration.  Final form of retainer 
appliances were inserted (Figure 5).  Figure 6 shows the lateral 
view of the face and Figure 7 lateral skull X-rays pre-treatment 
and post-treatment.

Figure 4: After second application of plasma and fixation of upper aligner No.26
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Figure 5: Post-treatment series: Intraoral views: Upper occlusal (Upper left), Lower occlusal (Upper right), Right buccal in occlusion (Middle left) and 
Left buccal in occlusion (Middle Right) and Frontal - in occlusion (Lower)

Figure 6: Lateral views of the face: Pre and post treatment
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Figure 7: Lateral skull views: Pre and post treatment

Discussion
As far as we are aware, there has been no study published 

describing the combined use of PRP and Invisalign®  for 
accelerated orthodontic therapy. In general, PRP is used mainly 
for bone augmentation procedures [10].

When using classic fixed appliances it is very difficult to 
define a “normal” duration of orthodontic therapy for individual 
patients, unless we conduct an individual split mouth study 
with the application of the active substance and placebo. In 
this respect, the Invisalign®  method stands out due to clearly 
defined movements and relatively clearly defined duration of 
therapy. This is defined by the known number of aligners and 
their recommended replacement interval of 7 days. Faster 
replacement without the use of PRP or other more invasive 
methods is perceived by patients as extremely unpleasant and 
sometimes even impossible.

Because our described case is a borderline one, other therapy 
could be also used in this case, such as combined orthodontic-
surgical therapy with Le Fort I advancement or corticotomy. 
However, in the absence of the patient’s consent, the plans had 
to be discarded.

Studies discussing the topic of orthodontic therapy 
acceleration using Wilckodontics showed proven shortening 
of the therapy duration [5-11]. In our case study, the therapy 
lasted 10 months, although it would have taken 21 months if 
the standard Invisalign® treatment plan was followed. Since we 
assume that the pathophysiology of the effect of PRP is the same 
as for corticotomy, we must therefore presume an effect lasting 
only three months. The great advantage of our method is the fact 
that it is a minimally invasive technique, thus far less traumatising 
for the patient and hence we could repeat the procedure thrice. 

The only two studies that found a significant increase in post-
operative pain following corticotomy were those by Al-Naoum 

et al.[12] and Cassetta et al.[13], who had used more invasive 
surgical procedures.  To the contrary, the study by Wilcko et al. 
shows that the thickness of the keratinised gingiva increases 
after this intervention [14]. Shoreibh et al. compared modified 
corticotomy-faciIitated orthodontic tooth movement alone and 
modified corticotomy-facilitated orthodontic tooth movement 
combined with bone grafting, the incidence of apical root 
resorption and periodontal problems associated with orthodontic 
tooth movement were reduced. The incorporation of bone graft 
material significantly increased the alveolar bone density in adult 
patients [15]. However a systematic review, published last year, 
looking at studies utilising corticotomies to accelerate tooth 
movement during orthodontic treatment stated that even though 
the results of these studies included confirm that the combination 
approach reduces the duration of the treatment by accelerating 
tooth movement, however, few clinical trials have been conducted 
to date in this area, with small samples of patients and short-term 
follow-up, so the efficiency-safety ratio is not conclusive [16].

In our case, we did not see any complications even after 
repeated application of PRP and the patient did not suffer from 
any pain or limitations in normal life. It would also be interesting 
to monitor the quality of the alveolar bone using Cone Beam 
Computer Tomography and we are already working on such a 
study.

Studies investigating success rates of bone augmentation 
procedures using the PRP method are interesting. Although 
these techniques are generally recognised as beneficial, Jovani-
Sancho et al. indicate in their review that only some of the PRP 
separation systems (Smart Prep, PRGF ARRANGEMENT) have 
been scientifically substantiated at least to some degree and even 
in such cases, only 33 studies, were able to document success of 
bone turnover procedures. For other systems, such as Curasan or 
Platelet Concentrate Collection System (PCCS), there has been no 
success rate of bone augmentation procedures documented in 
the available studies [17].
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Other authors, such as Weibrich et al. compared the quality 
of the PRP concentrate obtained using the Platelet Concentrate 
Collection System (PCCS) and using the PRGF-kit. The PCCS 
method achieved higher concentration of TGF-beta1a PDGF-AB in 
the PRP. However, what appears to be much more interesting are 
the findings from this study, according to which, the concentrate 
contains approximately two times the number of leukocytes 
compared to normal values, whereas the PDGF kit is leukocyte-
poor. Leukocytes, being the main markers of inflammation, can 
have a significant impact on osteological processes [18], by 
increasing the quantity of growth factors and the duration of 
their release when applying PRP as shown by Dohan Ehrenfest 
et al [19]. Furthermore, accelerated orthodontic tooth movement 
was also supported by findings in animal studies. Gulec et al used 
histomorphometric analysis in rats, which showed decreased 
alveolar bone density by enhanced osteoclastic activity using both 
moderate and high concentrations of PRP [20]. Another study in 
dogs demonstrated significantly faster maxillary tooth movement 
with no obvious clinical or microscopic side effects [21]. 

Conclusions
Our case study shows that use of Invisalign® and three 

applications of PRP can significantly shorten the length of 
orthodontic therapy from 21 months to 10 months. Therefore, a 
combination of PRP application (a less-invasive technique) and 
Invisalign®  (the least recognizable orthodontic appliance) has 
a clear logic and, from our experience, can lead to substantial 
acceleration of the orthodontic therapy. Although a larger 
cohort of patients is required to prove complete efficacy of this 
method, this patient can be considered as a pilot case, since 
the aim was achieved and the treatment proved successful. 
Furthermore, there is also the need to conduct long-term studies 
assessing orthodontic stability, three dimensional morphology 
of the alveolar bone as well as the exact pathophysiology of this 
process. To conclude, this technique not only proves to have 
an accelerated outcome, it achieves this in the least traumatic 
way. It is comfortable and acceptable to a patient. It can be 
considered where a patient declines surgery or some medical 
contraindication prohibits it. It also reduces the risks associated 
with surgery and general anesthesia therefore no recovery time 
is required. The added benefit of the technique is that it is safe to 
use and may be repeated according to requirement.
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