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Abstract
BACKGROUND 
In the clinical scenario, adult patients with periodontal diseases and dental 
malformation, characterized by dental crowding in lower anterior teeth with the 
thin biotype, often require orthodontic treatment. This case report aimed to 
evaluate the clinical and radiographic outcomes of periodontally accelerated 
osteogenic orthodontics (PAOO) combined with autologous platelet-rich fibrin 
(PRF) in an adult patient with class I malocclusion along with dental crowding, a 
thin periodontal biotype, and buccal plate deficiency.

CASE SUMMARY 
A 32-year-old female complaining of dental crowding and gingival bleeding was 
referred to the orthodontic clinic. The patient underwent periodontal risk 
assessment prior to orthodontic treatment. She was diagnosed with a high risk of 
gingival recession due to dental crowding, root prominence, loss of buccal plates, 
and a thin gingival tissue biotype. The treatment regimen included PAOO 
combined with autologous PRF for alveolar augmentation and interproximal 
enamel reduction for moderate dental crowding. Clinically, PAOO-assisted 
orthodontic tooth movement in this case showed enhanced periodontium 
remodeling. Radiographic outcomes also showed statistically significant 
improvements (P < 0.01) in the mandibular buccal alveolar bone.

CONCLUSION 
This case report suggests the combination of autologous PRF with PAOO to 
enhance bone augmentation and long-term tissue support in adult orthodontic 
patients with periodontal disease.
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Core Tip: Periodontally accelerated osteogenic orthodontics (PAOO) has been widely 
used in the treatment of patients with periodontal diseases and dental malformation. 
However, the combined therapy with autologous platelet-rich fibrin and PAOO in 
orthodontic practice has been rarely reported. The aim of this case report was to 
evaluate clinical and radiographic outcomes of PAOO combined with autologous 
platelet-rich fibrin in an adult patient with class I malocclusion with thin periodontal 
biotype and buccal plate deficiency in order to provide guidance for future clinical 
diagnosis and treatment.

Citation: Xu M, Sun XY, Xu JG. Periodontally accelerated osteogenic orthodontics with 
platelet-rich fibrin in an adult patient with periodontal disease: A case report and review of 
literature. World J Clin Cases 2021; 9(6): 1367-1378
URL: https://www.wjgnet.com/2307-8960/full/v9/i6/1367.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i6.1367

INTRODUCTION
A large number of studies have documented in the clinical scenario that patients with 
dental crowding are often predisposed to thin labial plate thickness[1]. Orthodontic 
tooth movement (OTM) in these patients is often challenged with potential side effects, 
such as decreased responsiveness to orthodontic force[2,3], consequently prolonged 
treatment course, and root resorption thereupon, as well as aggravated bone and soft 
tissue loss along with tooth movement. Periodontally accelerated osteogenic 
orthodontics (PAOO)[4] is a delicate conjugation combining clinical periodontal 
treatment and orthodontic movement, involving surgical decortication, bone grafting, 
and orthodontic force application and has the advantages of sustainable alveolar bone 
augmentation, stable periodontium improvements, accelerated tooth movement, and 
abridged treatment duration[4,5].

Autologous platelet-rich fibrin (PRF) can be obtained from human sources (e.g., 
from the blood samples of a patient per se)[6], and it is capable of accelerating wound 
healing and promoting tissue regeneration[7]. PRF has been widely applied in medical 
therapy and plastic surgery, particularly in oral and maxillofacial surgeries[8,9] such as 
implantology, guided bone regeneration operations, and exodontia[10]. Nonetheless, to 
our knowledge, the combined therapy with autologous PRF and PAOO in orthodontic 
practice has been rarely reported.

The aim of this case report was to evaluate the clinical and radiographic outcomes 
of PAOO combined with autologous PRF in an adult patient with class I malocclusion 
along with a thin periodontal biotype and buccal plate deficiency to provide guidance 
for future clinical diagnosis and treatment.

CASE PRESENTATION
Chief complaints
A healthy 32-year-old female presented to the Stomatological Hospital of Anhui 
Medical University for orthodontic treatment of tooth crowding and gingival bleeding.

History of present illness
Patient’s tooth crowding started many years ago. However, the gingival bleeding 
started a few months ago and had gradually worsened recently.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i6/1367.htm
https://dx.doi.org/10.12998/wjcc.v9.i6.1367
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History of past illness
The patient had a free previous dental history.

Personal and family history
The patient had a non-contributory personal and family history.

Physical examination
Periodontal examination revealed bleeding on probing percentage (BOP%) of 48.6%, 
bleeding index of 2-3, and probing depth exceeding 4 mm at some sites. Assessment of 
soft tissues revealed a thin gingival biotype and severe gingival recession (GR) in some 
teeth, such as #32 (Figure 1). Orthodontic examination revealed molar class I 
malocclusion with mild (the maxillary arch) and moderate (the mandibular arch) 
dental crowding.

Laboratory examinations
The patient's blood test results were all normal.

Imaging examinations
Radiographically, results from cone beam computed tomography (CBCT) 
demonstrated different levels of bony dehiscence in the mandibular anterior teeth.

FINAL DIAGNOSIS
The final diagnosis of the presented case is molar class I malocclusion with mild (the 
maxillary arch) and moderate (the mandibular arch) dental crowding (Figure 1). 
Radiographically, results from CBCT demonstrated different levels of bony dehiscence 
in the mandibular anterior teeth (Figure 2).

TREATMENT
The patient was diagnosed as having a high risk of GR in case of routine orthodontic 
treatment. Hence, the orthodontic regimen consisted of PAOO combined with 
autologous PRF (incorporated into the graft and as a coating membrane) and 
interproximal enamel reduction. The periodontal treatment scheme included initial 
therapy, professional mechanical tooth cleaning, and regular consultation. In addition, 
the patient was instructed to brush her teeth as appropriate. This interdisciplinary 
regimen was aimed at alignment of teeth, stabilization of occlusion, promotion of the 
microenvironment of soft and hard tissues, and relief of GR. All therapeutic 
procedures were performed with written informed consent from the patient.

At the end of initial periodontal therapy, orthodontic brackets (Damon Q, Ormco, 
Brea, CA, United States) were fixed, and interproximal enamel reduction was 
performed, followed by application of 0.013-Cu-Ni-Ti wires (Ormco) to activate tooth 
movement (Figure 3A). One week later, PAOO surgery was performed on the 
mandibular anterior labial side (Figure 3B-I). The patient was followed up at an 
interval of 2-3 wk, coupled with the placement of orthodontic arch wires of increasing 
sizes. The patient underwent professional mechanical tooth cleaning for a 3-mo 
duration to safeguard the health and stability of periodontal tissues during OTM.

PRF preparation
Blood samples were taken from the median cubital vein into two 10 mL glass-coated 
tubes without the addition of anti-coagulants, followed by immediate centrifugation at 
room temperature at 3000 rpm for 10 min. Thereafter, the clots were carefully isolated 
with scissors from precipitated red blood cells (Figure 3D). Clots from one tube were 
minced and incorporated into xenograft (Bio-Oss, Geistlich, Wolhusen, Switzerland) 
particles, whereas clots from the other tube were prepared as an absorbable membrane 
(Figure 3E and F). PRF was prepared at the onset of the PAOO surgery.

PAOO surgery
According to the protocol proposed by Murphy et al[11], a full-thickness flap was 
performed under local anesthesia (Figure 3B). Given the insufficient thickness of the 
alveolar bone, cortical perforation was performed in the interradicular areas 
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Figure 1 Pre-treatment intraoral photographs: Thin (more delicate, fragile) biotype and root surface exposure caused by apical 
displacement of the gingival margin past the enamel-cemental junction and prominent roots (orange arrow). Black line: Enamel-cemental 
junction at #32. Black dotted line: Gingival/soft tissue margin at #32.

(Figure 3C), followed by placement of bone xenografts (Bio-Oss, Geistlich) and 
autologous PRF mixture (Figure 3G) coated with a collagen membrane (Bio-Gide, 
Geistlich) together with self-prepared PRF membrane (Figure 3H). Then flaps were 
closed with an interrupted interdental suture and a single sling suture method 
(Figure 3I).

Statistics
The distance between the enamel-cemental junction to the top of the alveolar ridge 
(Figure 4) was measured in CBCT sagittal sections with Dolphin Software (Ver. 11.9 
Premium; Oslo, Norway). The measurements were performed by a single examiner 
who was blind to the details of the study or the patient. The measurements were 
repeated by the same examiner 30 d later, with the average of the results to ensure 
accuracy and reliability. Both buccal and lingual distances were measured. 
Independent t test was used to compare the differences in bone height between pre-
treatment and post-treatment profiles. A difference of P < 0.05 was considered 
statistically significant.

OUTCOME AND FOLLOW-UP
Subsequent to surgery, healing was clinically favorable, and crowded teeth were 
rapidly corrected within the first month. During the treatment, no evident reduction of 
soft tissues was observed or gingival bleeding was identified. With the treatment, the 
gingival margin of the mandibular anterior teeth was coronally displaced, the 
periodontal tissue was stabilized (Figure 5), and probing depth was ≤ 3 mm at all sites. 
Radiographic studies confirmed augmented alveolar bone (Figure 6) and significantly 
elevated height of the buccal bone ridge, particularly at #32 and #41 (P < 0.05) 
(Table 1). In addition, both soft tissue and hard tissue augmentation remained 
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Table 1 Mean height of the alveolar bone crest in the mandibular anterior teeth

Tooth position

43 42 41 31 32 33Mean height 
in mm

B L B L Bd L B L Bb Lb B L

Pre-(H1) 3.35 2.90 6.20 3.10 9.12 3.46 5.47 2.43 6.23 3.36 3.80 2.32

Post-(H2) 3.82 2.79 5.43 3.30 4.95 3.32 5.04 2.79 4.46 2.41 2.85 2.58

P value 0.1394 0.8128 0.6605 0.3310 < 0.0001 0.4763 0.1311 0.1383 0.0079 0.0024 0.0845 0.1116

bP < 0.01.
dP < 0.0001.
B: Buccal distance between buccal point of the enamel-cemental junction and buccal top point of the alveolar ridge in Figure 4; L: Lingual distance between 
lingual point of the enamel-cemental junction and buccal top point of the alveolar ridge in Figure 4.

Figure 2 Pre-treatment cone beam computed tomography images. Orange arrow: Buccal bone plate deficiency at #32 and #41.

stabilized at 6 mo after the treatment (figures not shown).

DISCUSSION
PAOO has been proven to broaden the scope of OTM and expand the indications of 
orthodontics[12,13]. In this case, the alveolar ridges in some lower anterior teeth were 
significantly elevated, and the total treatment duration was abridged. These outcomes 
were supported by the findings of prior clinical case reports[4,14-19] and animal 
studies[20-22]. PAOO can be considered as an integrative surgery for achieving 
periodontal regeneration and dentoalveolar bone construction[23], and it is capable of 
optimizing dentoalveolar relationships and creating an equilibrium between hard and 
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Figure 3 Periodontally accelerated osteogenic orthodontics surgery. A: Initial photograph with orthodontic appliances; B: Full-thickness envelope flap 
reflection; C: Cortical punching; D: Preparation of platelet-rich fibrin (PRF); E: Mixing up the Bio-Oss and PRF; F: Self-prepared PRF membrane; G: Placement of a 
bone graft; H: Coverage of Bio-Gide membrane and PRF membrane; I: Suture. Orange arrow: Prominent roots. Black curved line: Bone margin in the buccal plates.

soft surrounding tissues in patients with multiple dental malocclusions[24-26], 
decompensation of mandibular incisors[17-19], and different degrees of crowding[15,16], 
with either fixed appliances or clear aligners.

The biological mechanism underpinning PAOO has been referred to as the regional 
acceleratory phenomenon (RAP)[27,28], which is defined as accelerated bone remodeling 
and decreased regional bone density caused by noxious stimuli[27] (e.g., surgery or 
fracture), whereby bone metabolism is two to 10 times faster than the normal healing 
process, attributable to the bursts of bone turnover and soft tissue reconstruction[29]. 
“Regional” refers to osteopenia at the decortication site and the adjacent bone, and 
“acceleratory” refers to rapid bone metabolism. The role of RAP is to raise temporarily 
the biological bone response and systemically recruit growth factors at the 
decortication area[30]. RAP is actually a transitional process that starts a few days after 
the trauma, peaks in the first month, and then gradually decreases till the fourth 
month[31]. Thus, RAP could potentiate tissue reorganization and healing[32], and it has a 
direct impact on the quality and quantity of OTM[33,34]. In this case, correction of the 
crowded lower teeth was accomplished in the first month, or rather the most effective 
period of RAP (i.e. the rate of OTM might be two to three times higher with PAOO 
than with conventional orthodontic techniques)[35]. Substantially less time in a fixed 
appliance means less conversion of cytotoxic plaque biofilms into local periodontal 
inducible stimuli and achievement of more intact periodontium.

As another key factor in PAOO, bone grafts are always contributory to the surgery. 
Brugnami et al[36] stated that when the tooth was moved outside the bony envelope, 
corticotomy with concomitant bone grafting technique could maintain the alveolar 
bone volume around the teeth, whereas corticotomy without concomitant bone 
grafting could not maintain the alveolar bone volume around the teeth. Bone grafting 
in PAOO actually abolished the traditional limitation of tooth movement by 
predictable malleability of the position of the dental root[37]. There are many types of 
bone grafts, such as autograft, allograft, xenograft, and synthetic bone grafts. Bone 
grafts mainly feature in the combination of mechanical support and osteoconduction, 
embedded with another two crucial biological properties: Osteoinduction and 
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Figure 4 Diagram of a lower anterior tooth in the sagittal section of cone beam computed tomography images. Buccal height: The distance 
between B1 and B2. Lingual height: The distance between L1 and L2. B1: Buccal point of the enamel-cemental junction; B2: Buccal top point of the alveolar ridge; L1: 
Lingual point of the enamel-cemental junction; L2: Buccal top point of the alveolar ridge.

osteogenesis. Osteoconduction involves the attachment of osteoblasts and 
osteoprogenitor cells, and the subsequent migration and ingrowth of these cells within 
the three-dimensional architecture of the graft[38]. Osteoinduction requires induction of 
the unspecialized, undifferentiated, and pluripotent cells in the development of the 
osteoprogenitor lineage, thereby further inducing osteogenesis[39], or rather 
differentiation and subsequent formation of new bone tissues from donor cells derived 
from either the host or grafts[40]. Generally, autogenous bone grafts are the gold 
standard. Nowzari et al[24] first reported a combined application of PAOO with 
autogenous bone from the mandible in a 41-year-old man. Although this technique has 
crucial superiority in biocompatibility and viability of transferred osteogenic cells, the 
harvest is associated with unavoidable problems, such as secondary operation and 
quantity limitation. Alternatively, other biomaterials, such as allografts, xenografts, 
and synthetic bone substitutes, are also valuable options for bone regeneration.

In PAOO-assisted OTM, Bio-Oss is widely used as a bone graft. Bio-Oss is a 
substitute with high osteoconductivity derived from bovine origin. Bio-Oss acts as a 
scaffold to provide an interface for cells to attach, migrate, and proliferate. Yu et al[18] 
and Ahn et al[19] used Bio-Oss to correct labial alveolar defects and augment the 
regional bone. In theory, bone substitutes simultaneously employing osteoconduction, 
osteoinduction, and osteogenesis are more suitable for bone augmentation in PAOO. 
However, there is a paucity of literature with respect to the usage of other types of 
bone grafts, which encourages more research work to improve the properties of 
materials.

In this case, PRF was employed to enhance the regeneration of bone and soft tissues. 
PRF was labeled by Choukroun et al[41] in 2000 as a “second-generation” platelet 
concentrate with the advantage of accumulated growth factors. Essentially, it is 
anteceded by platelet-rich plasma, which is a suspension rich in leukocytes and 
plasma components after centrifugation of fresh autologous whole blood. PRF plays a 
reliable role in optimizing wound healing, reducing pain and swelling[41-44], promoting 
neovascularization and cell migration, and inducing angiogenesis[45] in the alveolar 
preservation of an extraction socket, sinus lift, and various bone grafting procedures[7]. 
When mixed with bone substitutes and covering the surface of bone wound, PRF 
increases graft survival, bone regeneration, and wound healing owing to the “sticky 
bone” consistency and release of autogenous growth factors[10,46]. When shaped as a 
membrane coating the surface of bone grafts, PRF not only averts displacement and 
leakage of bone particulates[47] but also serves as a porous scaffold. In addition, cell 
growth on PRF is reported to be significantly quicker than that on bovine collagen 
membrane (Bio-Gide, Geltish)[48]. Shawky et al[49] described a significant increase in new 
bone formation with the use of PRF plus autogenous bone graft in patients with 
maxillary clefts despite the modest contribution to bone density improvements 
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Figure 5 Post-treatment intraoral photographs: Improvements in the periodontium and reduction of gingival recession. Black line: Enamel-
cemental junction at #32. Black dotted line: Gingival/soft tissue margin at #32.

compared with application of autogenous bone graft alone.
Despite the practical advantages of PRF, such as convenient preparation, 

enhancement of stability of grafting mixture, and protection against exposure, the 
clinical combination of PRF with PAOO in accelerated OTM has been rarely used. 
Only one cohort observational study[42] applied PRF in PAOO surgery to observe the 
clinical effects on edema and pain. Notably, this case report was the first clinical 
presentation concerning the combined application of PRF with PAOO in an 
orthodontic patient with a thin biotype and labial plate deficiency. In this case, the 
combination of PRF with PAOO in the mandibular anterior region accelerated OTM 
and provided additional gain in the height of the gingival margin, which was similar 
to the findings presented by Wilcko et al[50]. Although not measured precisely, the 
thickness of the gingiva was considered to have been enhanced by clinical experience 
on the labial side of the mandibular incisors, which is also in agreement with the 
research by Jing et al[51]. PAOO improved soft tissue augmentation, which actually lays 
the periodontal foundation for successful orthodontics.

However, drawbacks are still inevitable. Extra cost and post-operative risks, such as 
possible bone loss, resorption of bone grafts, and susceptible infections, can be 
additional concerns in such patients. Moreover, a follow-up for 6 mo in this case is 
relatively short, and we are actually performing a large-scale observation and an 
increased length of follow-up period to evaluate the effectiveness and long-term 
stability of PAOO in adult orthodontic patients with a thin biotype and buccal plate 
deficiency.

At present, the main confounders of bone augmentation remain indefinite and 
uncertain. In this case, the effect of bone augmentation was negative in some 
dehiscence sites, such as #31; Thereby, approaches to ensure the effectiveness and 
certainty of bone augmentation in PAOO-assisted OTM bring novel prospects to 
clinicians. In summary, the first step rests on a meticulous examination of the gingival 
biotype and buccal bone thickness and proper case assessment prior to regimen 
implementation, and CBCT analysis is necessary. CBCT is capable of providing more 
clear and detailed images to show the relationship of target teeth with the adjacent 
anatomical structures and corresponding bone reconstruction, while ortho-
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Figure 6 Post-treatment cone beam computed tomography images. Orange arrow: Bone augmentation at #32 and #41.

pantomogram could be beneficial in extensive measurements, including localization, 
angular, linear, and possible root resorption evaluation, especially in OTM of impacted 
maxillary canines. Second, standardized and unified clinical guidelines of PAOO 
surgery should be instituted. Third, prevention of bone substitutes from undergoing 
displacement and leakage should be emphasized. The last but the most important 
point, continuous and steady release of growth factors (such as PRF) should be 
encouraged to enhance bone formation. Despite the discrepancy in technical 
proficiency among the clinicians and idiosyncratic sensitivity in patients, PAOO 
combined with PRF is a promising treatment scheme to accelerate OTM and improve 
bone regeneration in adult patients with periodontal disease.

CONCLUSION
This case report demonstrated that the combination of autologous PRF with PAOO 
could reduce the therapeutic duration with rapid OTM plus augmented alveolar bone 
and soft tissues in adult patients with dental crowding, thin biotype, and buccal bone 
defects.
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