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Abstract

Nowadays an increasing number of adults are seeking orthodontic treatment in order to improve selfconfidence. However, orthodontic treatment takes a long period of time, accelerating tooth movements are
one of the major concerns of nowadays orthodontics. Periodontally-accelerated osteogenic orthodontics
combines selective decortication and alveolar augmentation. This procedure is based on the regional
acceleratory phenomenon, which allows rapid tooth movements based on the bone healing pattern.
Periodontally-accelerated osteogenic orthodontics reduces the treatment 3 to 4 times when compared to
conventional orthodontics. This technique results in increased alveolar width, post-treatment stability, and
decreased the amount of apical root resorption. Alveolar augmentation allows maintaining the bone support to
the root surfaces, and providing more intact periodontium. The purpose of this article is to review the
periodontally-accelerated osteogenic orthodontic procedure.
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Introduction
Dental and facial aesthetics is one of the most
important
characteristics
of
physical
attractiveness and it has been proven that
malocclusion hurts social and psychological
well-being1,2. Comparing adolescents and adults
who come for orthodontic treatment, adults’
social and emotional quality of life is more
affected by maloclussion3. For this reason, there
is an increasing number of adults seeking
orthodontic treatment. Studies show that
patients who receive orthodontic treatment have
a higher score of health-related quality of life, as
well as increasing psychosocial factors, such as
self-esteem and self-confidence1,4. Oral related
quality of life is strongly associated with teeth
alignment. Typically, well-aligned teeth after
orthodontic treatment raise the quality of life.
However, orthodontic treatment of adults
compared to children is more challenging due to
several factors: periodontal problems, tooth
wear, higher frequency of temporomandibular
disorder, and absence of growth5. Usually,
orthodontic treatment takes 2-3 years6. A long
duration of treatment is among the greatest
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concerns people have about orthodontics. Also,
wearing fixed orthodontic appliances for such a
long time results in a higher risk of caries,
enamel wear, pulpal reactions, root resorptions,
and gingival inflammation7,8. Shortening the
treatment time and accelerating tooth
movements are the most desired purpose of
nowadays orthodontics. One approach for
decreasing orthodontic treatment time is
periodontally-accelerated
osteogenic
orthodontics.

History
Surgical interventions that affect tooth
movements have since the 1800s. Corticotomyfacilitated tooth movements were first
introduced by L. C. Bryan in 18939. Heinrich
Kole’s publication in 1959 was the first to
introduce modern corticotomyprocedures10. The
technique involves full thickness flaps that
expose buccal and lingual bone, and the vertical
cuts are then made through the cortical bone and
almost penetrating the medullary bone. Vertical
cuts connected by horizontal osteotomy cuts
created bone blocks that involve one or more
teeth. Kole used orthodontic forces to move the
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blocks of bone rather than individual teeth. The
most rapid tooth movements were reported in 6
to 12 weeks. Kole did not report any of the
complications of this technique10. Today, most
of
the
corticotomy-assisted
orthodontic
treatments are based on modifications of Kole’s
technique. In 2001, Wilcko and colleagues
presented a new method called periodontallyaccelerated
osteogenic
orthodontics
or
accelerated osteogenic orthodontics 11. These
authors combined selective decortication and
alveolar augmentation in one procedure.

Rapid Tooth Movements and Regional
Acceleratory Phenomenon
Kole believed that tooth movements are
increased by moving ‘blocks of bone’ connected
only by medullar bone10.
However, after
radiographic analysis, Wilcko and colleagues
discovered that the rapid tooth movements were
the
result
of
the
demineralization/remineralization
phenomenom11. They showed that the remaining
collagenous soft tissue matrix could be moved
with the root surfaces, which they describe as
‘bone matrix transportation’ rather than ‘bony
block transportation’12. Selective decortication
induces the scarring of alveolar bone, which
increases tissue turnover this process is called
the regional acceleratory phenomenon (RAP).
Frost introduced RAP in 198313. Decorticating
of the alveolar bone accelerates the normal
healing process, known as the regional
acceleratory phenomenon. The regional
acceleratory phenomenon is described as a local
response to selective decorticating of the
alveolar bone that creates a stimulus, by which
the tissue regenerates quicker than usual14. The
phenomenon initiates the activity of osteoblasts
and osteoclasts and local inflammatory
mediators, which allows a quicker healing
process compared with the physiological healing
process. The total regional acceleratory
phenomenon usually takes about 4 months in
human bone, and the peak is reached at 1-2
months12,15,16. In a case of five rats with
selective alveolar bone, decortication showed an
increased remodeling of alveolar bone adjacent
to the decortication site. Anabolic modeling was
1.5-times higher at 3 weeks in the test group
adjacent to decortication site comparing to
control group17.
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The regional acceleratory phenomenon includes
decreased bone density or localized osteopenia
and increased bone turnover, which accelerates
tooth movements. Osteopenia is a reversible
condition, that results in rapid tooth movements.
Decreased bone density is important because the
tooth is moved through trabecular bone. PhamNguyen et al;. investigated28 rats, in which
selective decortication buccal and palatal were
performed in a split-mouth design, and the tooth
movements were initiated by a 25gSentalloy
spring which was secured to a microscrew.
Micro-computed tomography was used to
evaluate structures of the bone. These authors
reported that that bone density in the test group
was significantly lower than in the control
group. This study showed that tooth movements
were prolonged due to the osteopenic effect
created by the decortication18.

PeriodontallyOrthodontics

Accelerated

Osteogenic

The
periodontally-accelerated
osteogenic
orthodontic technique was first described in
2001 by Wilcko and colleagues in two case
reports, the authors demonstrated 3 to 4-times
greater tooth movements than with conventional
treatment. Both patients presented with a Class I
(from
moderate
to
severe)
crowding
malocclusion. In these cases, following fullthickness flap reflection, selective decorticating
or bone activation was performed around all the
teeth in both buccal and lingual sides. These
vertical cuts were connected by horizontal cuts
beyond the apices. Perforations were made in
the cortical layer to enlarge the penetration of
the marrow. Bone augmentation using
demineralized freeze-dried bone allograft was
performed. Orthodontic forces were applied
after 2 weeks. The total treatment time from
bracketing to debracketing in both cases were 6
months and 2 weeks11. There were no
complications reported as a loss of tooth vitality
and a significant reduction in the radiographic
height of the alveolar bone. Both patients were
satisfied by estheticoutcomes.11 Below we
describe the surgical steps of the periodontallyaccelerated osteogenic orthodontic technique19.
Usually, orthodontic brackets are placed 1 week
before the surgery 20. First, the full-thickness
flap is elevated. A split-thickness dissection is
performed to ensure the mobility of the flap.
11
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Next split-thickness dissection is done, and the
periosteum is elevated to expose alveolar bone
surface (Pic. A)20. The following step is
decortication, which is made in the alveolar
bone using high-speed hand-piece or implant
drill. Vertical corticotomies are placed in the
interradicular space 3mm beyond the crestal
level and extend about 2mm beyond the apices
of the roots. Vertical corticotomies are
connected by circular corticotomies. If the
alveolar bone has a thickness >1-2 mm,
perforations are made in the alveolar bone. The
purpose of the decortication is not to create
movable bone blocks and initiate the regional
acceleratory phenomenon (Pic. B)20.
Decorticating sites are grafted by deproteinized
bovine bone, autogenous bone, or decalcified

(Pic. A)20

(Pic. B)20

Discussion & Conclusion
Periodontally-accelerated
osteogenic
orthodontic is a combination of corticotomy
surgery and alveolar augmentation. The
efficiency of these techniques have been shown
in Class I moderate and severe crowding, Class
II for expansions, post-extraction space closure,
and mild Class III malocclusions. However,
periodontally-accelerated
osteogenic
orthodontic approaches require the co-operation
of the surgeon and orthodontist to ensure a
successful outcome20. This is a sensitive
procedure and requires an experienced and welltrained surgeon. There are many advantages
related to PAOO, including increased bone
thickness, reduced treatment time and improved
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freeze-dried bone allograft. Grafting material is
usually wet in bacteriostatic water solution
(clindamycin phosphate or minocycline) 16,19,21.
It is important not to place an excessive amount
of bone graft, which might interfere with flap
placement. Recession in the teeth can be treated
with connective tissue graft or dermal matrix
allograft (Pic. C, in this case, mineralized
particulate
allograft
was
mixed
with
minocycline and a resorbable collagen
membrane was placed over the bone graft).
The final step is suturing: gingival flaps closure
should be closed without excessive tension.
Non-resorbable sutures are typically used for
suturing (Pic. C)20. Orthodontic forces should be
started within 2 weeks after the surgery20.

(Pic. C)20
post-treatment stability. The average treatment
time
for
the
periodontally-accelerated
osteogenic orthodontics is one-third or onefourth of traditional orthodontics typically
conventional orthodontics takes 2-3 years6,22.
Wilcko et al; reported an average of 6 months of
treatment with the periodontally-accelerated
osteogenic orthodontic technique11,12,15,16. Also,
Wilcko and colleagues reported that space
closure after tooth extraction - that usually
prolongs the orthodontic treatment time- is
achieved within 3 to 4 weeks when using the
periodontally-accelerated
osteogenic
orthodontics gap closure method15. At part of
her Master’s thesis study, Hajji evaluated
mandibular arch de-crowding by comparing
conventional non-extraction, extraction and
12
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corticotomy
facilitated
non-extraction
orthodontic therapies. The mean time of the
corticotomy assisted orthodontic treatment was
6.1 months compared with 18.7 for nonextraction and 26.6 months for extraction
therapies. These studies demonstrate that
treatment time is reduced by 3 or 4 times in
comparison with conventional treatment23. This
increases patient satisfaction and also reduces
the risks of caries, enamel wear, and root
resorption. Ferguson and colleagues showed that
corticotomy-assisted orthodontic treatment takes
2.7 times less when compared to traditional nonextraction orthodontics24. Apical root resorption
is one of the most common complications
resulting from orthodontic treatment. Sanjijeh et
al;; in work done on five foxhounds in a splitmouth experimental study, showed that tooth
movements were significantly accelerated after
corticotomy, peaking at 22-25days. Apical root
resorption is significantly reduced when
compared to conventional orthodontics25.
Selective decortication produces localized
osteoporosis when mineralized bone content is
temporarily decreased this allows rapid tooth
movements without significant apical tooth
resorption. Ferguson et al;; evaluated two
groups of 27 people one group underwent
conventional
non-extraction
orthodontic
treatment, and the test group underwent
corticotomy surgery. These authors found
1.1mm greater apical root resorption in
conventional treatment when compared to the
corticotomygroup26.
Periodontal augmentation using bone grafts
improves the thickness of the alveolar bone, and
Fergusson and colleagues have shown that on
cephalometric analysis point A26. Using
autologous bone materials, fenestrations can be
covered, and the formation of dehiscences can
be minimized. Wilcko et al; showed at the reentry of periodontally-accelerated osteogenic
orthodontics sites after 7.5 years, fenestrations
and dehiscences are filled with new bone after.
An increase of the bone volume not only covers
the bony defects, but also decreased the need for
extraction, and increased intact periodontium16.
However, complications, such as incorporated
autologous bone grafts, have been reported. At
re-entry, after approximately 15 months, the
particles of allograft were not incorporated in
the buccal bone11. However, although most
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cases are completed in 6 to 8 months, a
combination of selective alveolar decortication
with alveolar augmentation and orthodontic
treatment increase the price, which might be
unacceptable for many patients11,12,15,16,26.
Orthodontic adjustments are made at about 2week intervals until the treatment is completed,
whereas conventional treatment orthodontic
appointments are at 6- to 8-week20. Orthodontic
treatment is one of the main factors for the
prevalence of gingival recession. The risk of
recession is greatly increased after dental arch
expansion, which is mandatory due to dental
27,28
crowding
.
Periodontally-accelerated
osteogenic orthodontics includes alveolar
augmentation, which increases alveolar bone
volume and strengthens the intact periodontium
after dental arch expansion. Also, root surface
remains covered by bone. This technique is
effective to ensure post-treatment root and bone
stability, decreasing the prevalence of gingival
recessions. In addition, pre-existing recessions
can be treated by connective tissue graft or
dermal matrix allograft11,12,15,16,19,26.
Conflict of Interest: None declared
Source of Support: Nil
Ethical Permission: Obtained

References
1.

2.

3.

4.
5.

6.

Palomares NB, Celeste RK, Oliveira BH de,
Miguel JAM. How does orthodontic
treatment affect young adults’ oral healthrelated quality of life? Am J Orthod Dentofac
Orthop. 2012 Jun;141(6):751–8.
Yi S, Zhang C, Ni C, Qian Y, Zhang J.
Psychosocial impact of dental aesthetics and
desire for orthodontic treatment among
Chinese undergraduate students. Patient
Prefer Adherence. 2016;10:1037–42.
Neely ML, Miller R, Rich SE, Will LA,
Wright WG, Jones JA. Effect of
malocclusion on adults seeking orthodontic
treatment. Am J Orthod Dentofac Orthop.
2017 Dec 1;152(6):778–87.
Hunt O. Professional perceptions of the
benefits of orthodontic treatment. Eur J
Orthod. 2001 Jun 1;23(3):315–23.
Christensen L, Luther F. Adults seeking
orthodontic
treatment:
expectations,
periodontal and TMD issues. Br Dent J. 2015
Feb 13;218(3):111–7.
Vig PS, Orth. D, Weintraub JA, Brown C,
13

Egle Vaiciunaite et al; Periodontally-accelerated osteogenic orthodontics

7.

8.
9.
10.

11.

12.

13.
14.
15.

16.

17.

Kowalski CJ. The duration of orthodontic
treatment with and without extractions: A
pilot study of five selected practices. Am J
Orthod Dentofac Orthop. 1990 Jan;97(1):45–
51.
Travess H, Roberts-Harry D, Sandy J.
Orthodontics. Part 6: Risks in orthodontic
treatment. Br Dent J. 2004 Jan 24;196(2):71–
7.
Alisa T. Orthodontic treatment-related risks
and
complications :
part
I
dental
complications.
Guilford Sh. Orthodontia, or Malposition of
The Human Teeth : its prevention and remedy
(classic reprint). FORGOTTEN Books; 1893.
Köle H. Surgical operations on the alveolar
ridge to correct occlusal abnormalities. Oral
Surgery, Oral Med Oral Pathol. 1959
Apr;12(4):413–20.
Wilcko WM, Wilcko T, Bouquot JE,
Ferguson DJ. Rapid orthodontics with
alveolar reshaping: two case reports of
decrowding. Int J Periodontics Restorative
Dent. 2001 Feb;21(1):9–19.
Wilcko, M.W., Ferguson, D.J., Bouquot, J.E.,
Wilcko M. Rapid orthodontic decrowding
with alveolar augmentation: case report.
World
J
Orthod.
2003;4(November
2015):197–205.
Frost HM. The regional acceleratory
phenomenon: a review. Henry Ford Hosp
Med J. 1983;31(1):3–9.
Frost HM. The biology of fracture healing.
An overview for clinicians. Part II. Clin
Orthop Relat Res. 1989 Nov;(248):294–309.
Wilcko MT, Wilcko WM, Bissada NF. An
Evidence-Based Analysis of Periodontally
Accelerated Orthodontic and Osteogenic
Techniques: A Synthesis of Scientific
Perspectives.
Semin
Orthod.
2008
Dec;14(4):305–16.
Wilcko MT, Wilcko WM, Pulver JJ, Bissada
NF, Bouquot JE. Accelerated Osteogenic
Orthodontics
Technique:
A
1-Stage
Surgically Facilitated Rapid Orthodontic
Technique With Alveolar Augmentation. J
Oral
Maxillofac
Surg.
2009
Oct;67(10):2149–59.
Ferguson DJ, Sebaoun JDJD, Turner JW,
Kantarci A, Carvalho RS, Van Dyke TE.
Anabolic Modeling of Trabecular Bone
Following Anabolic Modeling of Trabecular
Bone
Following
Selective
Alveolar
Decortication
Selective
Alveolar
Decortication.

J Cont Med A Dent January-April 2019 Volume 7 Issue 1

18. K.B. Pham-Nguyen, D.J. Ferguson, R.S.
Carvalho AK. Micro- CT Analysis of
Osteopenia following selective alveolar
decortication and tooth movement.
19. Blansett Jonathan. Periodontally accelerated
osteogenic orthodontics [Internet]. 2014
[cited 2019 Jan 30]. Available from:
http://forum.dentalxp.com/case/details/period
ontally-accelerated-osteogenic-or/2782
20. Murphy KG, Thomas Wilcko M, Wilcko
WM, Ferguson DJ. Periodontal Accelerated
Osteogenic Orthodontics: A Description of
the
Surgical
Technique.
YJOMS.
2009;67:2160–6.
21. Nowzari H, Yorita FK, Chang H-C.
Periodontally
accelerated
osteogenic
orthodontics combined with autogenous bone
grafting. Compend Contin Educ Dent. 2008
May;29(4):200-6; quiz 207, 218.
22. Dowling PA, Espeland L, Krogstad O,
Stenvik A, Kelly A. Duration of orthodontic
treatment involving orthognathic surgery. Int
J Adult Orthodon Orthognath Surg.
1999;14(2):146–52.
23. Sundus Sindy Hajji. The influence of
accelerated
osteogenic
response
on
mandibular de-crowding (Book, 2000)
[WorldCat.org] [Internet]. [cited 2019 Jan
28].
Available
from:
https://www.worldcat.org/title/influence-ofaccelerated-osteogenic-response-onmandibular-de-crowding/oclc/48026606
24. Ferguson DJ, Bouquot JE. Rapid orthodontic
decrowding with alveolar augmentation: Case
report Chronic ischemic bone disease View
project.
25. Sanjideh PA, Rossouw PE, Campbell PM,
Opperman LA, Buschang PH. Tooth
movements in foxhounds after one or two
alveolar corticotomies. Eur J Orthod. 2010
Feb 1;32(1):106–13.
26. Ferguson D, Machado I, Wilcko Mt, Wilcko
W. Root resorption following periodontally
accelerated osteogenic orthodontics. APOS
Trends Orthod. 2016;6(2):78.
27.
Morris J, Campbell P, Tadlock L, Boley J,
Buschang P. Prevalence of gingival recession
after orthodontic tooth movements. American
J.
Orthod.
Dentofacial
Orthop.
2017;151(5):851-859.
28.
Li J, Li X, Fan Q, Liu X, Yao S, Zhau Z,
Yang S, Shen Y. Prevalence of gingival
recession after orthodontic treatment of
infraversion and open bite. J Orof. Orthop.
2019;80(1):1-8.
14

