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 A study of changes in the rate of mesialization of molars of the lower 

jaw after piezocorticot- omy. A clinical examination of 42 patients aged 

25-40 years (mean age was 33.5 years) with defects in the dentition in 

the area of the first or second molar of the lower jaw was carried out 

while the first or sec- ond and third molars were preserved. All patients 

were divided, depending on the treatment, into 3 groups the first group 

consisted of 15 patients who underwent piezocorticotomy and placement 

of an or- thodontic mini-implant; the second group consisted of 10 

patients who underwent splitting of the alveolar ridge and placement of 

an orthodontic mini-implant and the third group (control) consisted of 20 

patients without surgical interventions. The patients underwent X-ray 

examination (cone-beam computed tomog- raphy). The rate of molars 

mesialization was measured every 2 weeks. The average rate of molar 

mesial- ization after piezocorticotomy in the first group was 0.58 ± 0.015 

mm (p <0.05) every 2 weeks, the aver- age rate of molar mesialization 

after splitting the alveolar ridge (in the second group) was 0.83 ± 0.053 

mm (p <0.05) every 2 weeks. In the third (control) group, the average 

rate of molar mesialization was 0.20 ± 0.009 mm (p <0.05) every 2 

weeks. The results of this study confirm that piezocorticotomy is an 

effective method that increases the rate of molar mesialization, improves 

the quality and effectiveness of orthodontic treatment. 
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1. INTRODUCTION 

The first permanent molar of the lower jaw is more often absent in the adult population than the other teeth 

[1]. Mesialization of molars is the method of choice for patients with a defect in the dentition in the 

mandibular molar region, while maintaining the second and third molars, which are subject to orthodontic 

movement to normalize the occlusion. Moving the molars of the lower jaw, however, is a difficult task, the 

solution of which takes a long time, and which is complicated due to the long absence of a tooth by atrophy 

of the alveolar process, sclerotic changes in the bone, and an increased density. Many specialists have tried 

to shorten the period of orthodontic treatment in animal studies and in the clinic, using a variety of methods 

with different and not always unambiguous results. Some of these procedures included laser exposure [2], 

electrical stimulation [3], vibration [4], cortical incisions [5], piezo incisions [6], corticot- omy [7], 

osteotomy [8]. Bone density plays a significant role in orthodontic tooth movement. The decrease in bone 
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density contrib- utes to an increase in the rate of teeth movement. Lifestyle, genetic predisposition, 

environment, and patient history strongly influence bone density, which, in turn, can affect the degree of 

root resorption during or- thodontic treatment [9]. In adult patients, there is a decrease in cellular activity, 

an increase in bone density, the hyalinization zone is formed faster on the side of compression, thus 

reducing the rate of teeth movement and increasing the duration of treatment [10]. A significant increase in 

the rate of teeth movement after corticotomy has been repeatedly described in the literature since the end of 

the 19th century. In [7] described a combined technique of corticot- omy, which consisted in vertical 

interproximal cortical incisions with osteotomy performed subapically from the vestibular and palatine 

sides [7]. 

 

In 1981, Frost, an orthopedist, observed that a surgical intervention provoked an increased ability to remod- 

eling in the bone near the intervention and led to a decrease in bone density (the phenomenon of accelerated 

local metabolism, RAP, Regional Acceleratory Phenomenon) [11]. This osteopenic post-surgical condition 

has been described as a temporary phenomenon that gradually disappears as bone density is restored due to 

physiological calcification [12], [13]. In proposed a technique for the combined corticotomy of the alveolar 

ridge with bone graft replanting to prevent the risk of dehiscences and fenestrations. This approach 

increases the orthodontic treatment capabilities [14] since an adequate level of the bone and gums in the 

defect zone is of paramount importance. Thus, the aim of this study was to increase the effectiveness of 

treatment of patients with a defect in the dentition in the area of the first molar of the lower jaw, while the 

second and third molars were preserved, by means of orthodontic movement of teeth after surgical 

procedures with the provision of skeletal support. A clinical examination of 42 patients (11 men; 31 

women) aged 25-40 years (average age was 33.5 years) was carried out on the basis of the Central Research 

Institute of Dentistry and Maxillofacial Surgery in Moscow in the years of 2016-2019. Ethical approval for 

this study was obtained by the Central Research Institute of Dentistry and Maxillofacial Surgery Research 

Ethics Committee on December 14, 2016 (Ref- erence №13/16). The patients had dental defects row in the 

area of the first or second molar of the lower jaw while the first or second and third molars were preserved. 

The inclusion criteria included the presence of the second and third molars of the lower jaw in a patient, 

behind the missing first molar; anomalies in the occlusion of the dentition and / or anomalies in the position 

of individual teeth. The exclusion criteria were chronic periodontitis in the acute stage, the use of 

corticotosteroid drugs, and the use of drugs affecting bone metabolism. 

 

All patients were divided, depending on the treatment, into 3 groups: the first group consisted of 15 patients 

(6 men; 9 women) who underwent piezocorticotomy and placement of an orthodontic mini-implant; the 

second group consisted of 10 patients (3 men; 7 women) who underwent splitting of the alveolar ridge using 

a piezosurgical system and placement of an orthodontic mini-implant; the third group (control) in- cluded 

20 patients (2 men; 18 women) who underwent no piezocorticotomy and orthodontic mini-implant 

placement. One and the same patient could fall into different groups if a defect in the dentition was present 

on both sides. The patients underwent an anthropometric study of jaw models, X-ray examination (cone-

beam computed tomography by Galileos apparatus (Sirona, Germany) before the orthodontic treatment, 

after surgical pro- cedures, after the mesialization completion (111 studies in total), photometry, data 

statistical processing using the Student's t-test. All patients underwent orthodontic treatment using the 

Damon system ("Ormco", USA), after the leveling stage, at the time of transition to basic mechanics (0.019 

"x 0.025" SS), mini-implants ("Konmet", Russia) were installed (81 mini-implants), and surgical 

manipulations were performed using the "VarioSurg" appa- ratus ("NSK", Japan). 

 

Piezocorticotomy technique: under local anesthesia, an incision was made along the crest of the alveolar 

ridge with dissection of the interdental papilla. The mucoperiosteal flap was peeled off. One to three 
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parallel cuts were made along the crest of the alveolar ridge using the VarioSurg piezosurgical system 

(NSK, Japan), a standard OT7 nozzle to a depth equal to the length of the tooth roots. The number of cuts 

depended on the width of the alveolar ridge. The width between the parallel cuts was about 1 mm. The 

mucoperiosteal flap was then put in place and fixed with sutures.  

 

Technique for splitting the alveolar ridge: under local anesthesia, an incision was made along the gingival 

margin with a dissection of the interdental papilla. The mucoperiosteal flap was peeled off. The initial 

cutting of the alveolar ridge was carried out with a metal disk, since its working surface is thinner than the 

working surface of the piezosurgical system nozzle. The alveolar part of the jaw was expanded with a 

chisel. Then the cut was deepened with a piezosurgical system using a standard OT7 nozzle to a depth equal 

to the length of the roots of the teeth, 2 vertical cuts were made from the vestibular side limiting the area of 

the missing tooth, and a horizontal cut of the cortical plate above the apex of the roots was made. To 

maintain the created volume, the vestibular plate was fixed with 2 screws. The mucoperiosteal flap was then 

put in place and fixed with sutures. The screws were removed after 1 month. 

 

An orthodontic mini-implant was installed in the projection between the roots of the first and second pre- 

molars; an elongated hook was also used behind the lock of the second molar to create a force vector 

located closer to the tooth resistance center. Protraction was performed using a 150-gram Ni-Ti closing 

spring extending from the elongated hook to the mini-implant. After the end of the protraction, 

compensatory bends were made to normalize the body posi- tion of the teeth. The molars mesialization rate 

was assessed every 2 weeks by measuring the distance between the approx- imal surfaces of the teeth which 

limited the area of the dentition defect. 

 

2. FINDINGS AND DISCUSSION 

The average rate of molars mesialization after piezocorticotomy in the first group was 0.58 ±0.015 mm (p 

<0.05) every 2 weeks for 3 months, then the rate gradually decreased. The average rate of molars mesial- 

ization after splitting the alveolar ridge (in the second group) was 0.83 ± 0.053 mm (p <0.05) every 2 weeks 

for 2.5 months, then it gradually decreased. In the third (control) group, the average rate of molars mesial- 

ization was 0.20 ±0.009 mm (p <0.05) every 2 weeks. 

 

Piezocorticotomy and alveolar ridge splitting resulted in a decreased bone density. So, initially, the bone 

tissue density was equal to 1859 ± 126 units according to the Hounsfield scale (p <0.05). The bone density 

after piezocorticotomy was 1598 ± 219 units on the Hounsfield scale (p <0.05) which indicated a decrease 

in bone density by 14% (Figure 1). 

 

 
Fig. 1. Decrease in bone density by 14% after piezocorticotomy. 

 



Valeriia, et.al, 2021                                                                                                       Teikyo Medical Journal 

 

1190 
 

There was a greater decrease in density after splitting the alveolar ridge. Thus, before the surgery, the den- 

sity was 1988 ± 292 units according to the Hounsfield scale (p <0.05), the density after splitting was 1368 ± 

111 units on the Hounsfield scale (p <0.05) which showed a decrease in bone density by 31% (Figure 2). 

 

 
Fig. 2. Decrease in bone density by 31% after splitting the alveolar ridge. 

 

Splitting made it possible to create a sufficient width of the alveolar ridge to move the teeth into the defect 

area. So, before splitting, the thickness of the alveolar ridge was equal to 4.5 ± 0.05 mm (p <0.05), after 

splitting it became equal to 8.7 ± 0.06 mm (p <0.05) which indicated an increase in the width the alveolar 

ridge by 2 times (93%) (Figures 3 and 4). 

 

 
Fig. 3. The width of the alveolar ridge doubled after splitting. 

 

 
Fig. 4. View of the alveolar ridge before splitting. View of the alveolar ridge after splitting on the left side. 

 

5. Conclusion 

The surgical intervention induces rapid and local reorganization of the bone which makes it possible to 
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increase the rate of tooth movement [15], [16]. It took 6 months to close a dentition defect equal to 7 mm in 

the first group, 4.5 months in the second group, and 17 months in the third group, which indicated the possi- 

bility of reducing the time of orthodontic treatment using piezocorticotomy [17]. 

 

Splitting the alveolar ridge made it possible to create higher rates of mesialization of molars and to prevent 

root resorption of the moved teeth [18]. In the first and second groups the teeth movement was bodily; in 

the third group of patients, who did not undergo surgery, the defect closure was carried out to a greater 

extent due to the mesial inclination of the molars (Figure 5, 6, 7). 

 

 
Figure 5. Reconstruction of CT scans of a patient of group 1: before treatment and after mesialization. 

 

 
Figure 6. Reconstruction of CT scans of a patient of group 2: before treatment and after mesialization. 

 

 
Figure 7. Reconstruction of CT scans of a patient of group 3: before treatment and after treatment. 

 

In the course of the study, aspects have been identified that impede the bodily movement of the teeth. In 2 

patients of the first group, with defects in the dentition in the area of the first molars on both sides of the 

lower jaw, foci of bone sclerosis in the cancellous substance were revealed along the mesial movement of 

the molars. These patients underwent piezocorticotomy consisting of loosening cuts, during which the bone 

sclerosis foci were not eliminated, and it became an obstacle to the tooth bodily movement, and the tooth 

had a mesial tilt after the mesialization completion (Figure 8, 9). 
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Fig. 8. Foci of bone sclerosis in the direction of the teeth movement: a focus of bone sclerosis before the 

start of the orthodontic treatment. 

 

 
Fig. 9. Foci of bone sclerosis in the direction of the teeth movement: a focus of bone sclerosis after piezo- 

corticotomy and after mesialization. 

 

In patients of the third group, there was a loss of torque in the anterior teeth, displacement of the midline 

towards mesialization and deformation of the occlusal plane [19] (Figure 10). To eliminate this problem, 

active mesialization of molars was stopped, and patients were prescribed to wear elastic traction of the 

second class. While maintaining a significant dentition defect in the area of the missing tooth, patients were 

offered piezocorticotomy to improve the quality and efficiency of the orthodontic treatment. 

 

 
Fig. 10. Complications in the control group (loss of torque of the anterior teeth, deformation of the occlusal 

plane). 
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To prevent complications, a thorough examination of Cone Beam Computed Tomography should be per- 

formed. If foci of the bone osteosclerosis are found along the movement of teeth, it is necessary to consider 

splitting of the alveolar ridge, for a more significant and extensive reduction in bone density, or implanta- 

tion, since when performing a piezocorticotomy, which consists in loosening cuts of the alveolar ridge, 

there remains the possibility of preservation of the bone osteosclerosis foci. 

 

Thus, the surgical intervention leads to the phenomenon of the accelerated restructuring of the bone tissue 

resulting in a decrease of the bone density and allowing the teeth to be moved more corporeally and leads to 

an increase in the rate of their movement. Orthodontic mini-implants effectively provide skeletal support 

during the tooth protraction and prevent unwanted effects in the anterior region. 

 

Piezocorticotomy and placement of an orthodontic mini-implant before mesialization of molars of the lower 

jaw makes it possible to increase the efficiency of the treatment of patients with the dentition defects and 

deformities, to facilitate normalization of the teeth position, to shorten the treatment time, and to achieve 

optimal results. 

 

6. References 

[1] Roberts WE, Arbuckle GR, Analoui M. Rate of mesial translation of mandibular molars using 

implant-anchored mechanics. Angle Orthod. 1996; 66 (5): 331-8. doi: 10.1043 / 0003-3219 (1996) 066 

<0331: ROMTOM> 2.3.CO; 2. PMID: 8893103. 

 

[2] Cruz DR, Kohara EK, Ribeiro MS, Wetter NU. Effects of low-intensity laser therapy on the 

orthodontic movement velocity of human teeth: a preliminary study. Lasers Surg Med. 2004; 35 (2): 117-

20. doi: 10.1002 / lsm.20076. PMID: 15334614. 

 

[3] Davidovitch Z, Finkelson MD, Steigman S, Shanfeld JL, Montgomery PC, Korostoff E. Electric 

currents, bone remodeling, and orthodontic tooth movement. II. Increase in rate of tooth movement and 

periodontal cyclic nucleotide levels by combined force and electric current. Am J Orthod. 1980 Jan; 77 (1): 

33-47. doi: 10.1016 / 0002-9416 (80) 90222-5. PMID: 6243448. 

 

[4] Darendeliler MA, Zea A, Shen G, Zoellner H. Effects of pulsed electromagnetic field vibration on 

tooth movement induced by magnetic and mechanical forces: a preliminary study. Aust Dent J. 2007 Dec; 

52 (4): 282-7. doi: 10.1111/ j.1834-7819. 2007.tb00503. x. PMID: 18265683. 

 

[5] Kim SJ, Park YG, Kang SG. Effects of Corticision on paradental remodeling in orthodontic tooth 

movement. Angle Orthod. 2009 Mar; 79 (2): 284-91. doi: 10.2319 / 020308-60.1. PMID: 19216591. 

 

[6] Sebaoun JD, Surmenian J, Dibart S. Traitements orthodontiques accélérés par piézocision: une 

alternative mini- invasive aux corticotomies alvéolaires [Accelerated orthodontic treatment with 

piezocision: a mini-invasive alterna- tive to conventional corticotomies]. Orthod Fr. 2011 Dec; 82 (4): 311-

9. French. doi: 10.1051 / orthodfr / 2011142. Epub 2011 Nov 23. PMID: 22105680. 

 

[7] Kole H. Surgical operations on the alveolar ridge to correct occlusal abnormalities. Oral Surg Oral 

Med Oral Pathol. 1959 May; 12 (5): 515-29 concl. doi: 10.1016 / 0030-4220 (59) 90153-7. PMID: 

13644913. 

 

[8] Kişnişci RS, Işeri H, Tüz HH, Altug AT. Dentoalveolar distraction osteogenesis for rapid 



Valeriia, et.al, 2021                                                                                                       Teikyo Medical Journal 

 

1194 
 

orthodontic canine retrac- tion. J Oral Maxillofac Surg. 2002 Apr; 60 (4): 389-94. doi: 10.1053 / 

joms.2002.31226. PMID: 11928095. 

 

[9] Iglesias-Linares A, Morford LA, Hartsfield JK Jr. Bone Density and Dental External Apical Root 

Resorption. Curr Osteoporos Rep. 2016 Dec; 14 (6): 292-309. doi: 10.1007 / s11914-016-0340-1. PMID: 

27766484; PMCID: PMC5106316. 

 

[10] Ong MM, Wang HL. Periodontic and orthodontic treatment in adults. Am J Orthod Dentofacial 

Orthop. 2002 Oct; 122 (4): 420-8. doi: 10.1067 / mod.2002.126597. PMID: 12411890. 

 

[11] Frost HM. The biology of fracture healing. An overview for clinicians. Part I. Clin Orthop Relat 

Res. 1989 Nov; (248): 283-93. PMID: 2680202. 

 

[12] Henrikson PA. Periodontal disease and calcium deficiency. An experimental study in the dog. Acta 

Odontol Scand. 1968; 26: Suppl 50: 1-132. PMID: 5248894. 

 

[13] Krook L, Whalen JP, Lesser GV, Berens DL. Experimental studies on osteoporosis. Methods 

Achiev Exp Pathol. 1975; 7: 72-108. PMID: 1105064. 

 

[14] 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. PMID: 11829041. 

 

[15] Feller L, Khammissa RAG, Siebold A, Hugo A, Lemmer J. Biological events related to 

corticotomy-facilitated orthodontics. J Int Med Res. 2019 Jul; 47 (7): 2856-64. doi: 10.1177 / 

0300060519856456. Epub 2019 Jun 24. PMID: 31234667; PMCID: PMC6683901. 

 

[16] Zou M, Li C, Zheng Z. Remote Corticotomy Accelerates Orthodontic Tooth Movement in a Rat 

Model. Biomed Res Int. 2019 Jun 17; 2019: 4934128. doi: 10.1155 / 2019/4934128. PMID: 31317031; 

PMCID: PMC6601503. 

 

[17] Lee W. Corticotomy for orthodontic tooth movement. J Korean Assoc Oral Maxillofac Surg. 2018 

Dec; 44 (6): 251-8. doi: 10.5125 / jkaoms.2018.44.6.251. Epub 2018 Dec 28. PMID: 30637238; PMCID: 

PMC6327016. 

 

[18] Miles P. Accelerated orthodontic treatment - what's the evidence? Aust Dent J. 2017 Mar; 62 Suppl 

1: 63-70. doi: 10.1111 / adj.12477. PMID: 28297096. 

 

[19] Jacobs C, Jacobs-Müller C, Luley C, Erbe C, Wehrbein H. Orthodontic space closure after first 

molar extraction without skeletal anchorage. J Orofac Orthop. 2011 Mar; 72 (1): 51-60. English, German. 

doi: 10.1007 / s00056-010- 0007-y. Epub 2011 Mar 11. PMID: 21484546. 

https://www.teikyomedicaljournal.com/

