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Abstract 

The aim of the study: Corticotomy-facilitated orthodontics is a modern 

approach to resolve complicated orthodontic cases that may increase the pace 

of tooth movement. The study's goal was to assess the changes that occurred 

at the root level following orthodontic treatment when corticotomy was used. 

Material and methods: Based on Cone Beam Computer Tomography, 

measurements of the root length at T0 (before corticotomy) and T1 (after 
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corticotomy) were taken after splitting the individuals into two groups 

(maxillary and mandibular corticotomy) (6 months after surgery). For 

statistical analysis of the data, many tests were utilized. Results: The root 

length values obtained at T1 showed minimal changes in length, with 

statistically insignificant values (for the maxillary arch, the values obtained 

were 13.36 ± 2.41 mm for women and 14.26 ± 2.06 mm for men; for the lower 

arch, the measured values were 12.38 ± 2.09 mm for women and 11.56  ± 2.29 

mm for men). The canine on the left hemiarcade had the most significant 

change in root length following treatment, with a value assessed at T1 of 16.72 

± 1.78 mm, which was statistically significant, p 0.05. Conclusion: According 

to the data obtained in this study, when orthodontic therapy is associated with 

corticotomy, there is a decrease in root resorption that may occur in the case 

of conventional orthodontic treatments.

 
Keywords: Orthodontics, corticotomy, root resorption, dental displacement 

 

Introduction  

Because various changes in the supporting tissues of the tooth occur 

during orthodontic therapy, such as compression of the periodontal ligament, 

resorption and bone apposition, orthodontic movement of the teeth is 

considered a periodontal phenomenon (Patterson et al., 2016). Despite the fact 

that malocclusions are relatively common in the general population, people 

still refuse to see an orthodontic specialist to improve their situation, due to 

the prolonged treatment time (Bos et al., 2003). On the other hand, it is widely 

recognized that long-term therapy can lead to complications such as enamel 

demineralization, cavities, periodontal inflammation and even root resorption 

(Cantekin et al., 2011). 

The duration of orthodontic treatment is determined by the amplitude 

of the tooth displacement, the technique used, the therapeutic objectives      and 

the patient's compliance (Sayers et al., 2007). Different methods have been 

used to try to speed up tooth movement over time. According to Kale et al. 

(2014), the degree of tooth displacement may vary depending on the local or 

systemic administration of particular drugs, a result supported by Tyrovola et 

al. (2001) in their investigation. Root length and alveolar bone height are two 

factors that influence the degree of tooth displacement (Tyrovola et al., 2001). 

The ability of the teeth to move varies from patient to patient. 

 A procedure adjuvant to traditional orthodontic therapy called 

corticotomy has recently been introduced in order to achieve quicker tooth 

movement while avoiding potential harmful effects on dental and periodontal 

support (Patterson et al., 2016). Further research into this approach revealed 

that tooth movement is facilitated by an acceleration in local cellular 

metabolism, a phenomenon known as the Regionally Acceleratory 
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Phenomenon (RAP). The rate of tooth displacement increases with various 

bone morphological changes, according to a series of experimental animal 

investigations (Le et al., 2018; Zuppardo et al., 2019). 

 A number of clinical studies have shown that the occurrence of 

radicular resorption is directly correlated with the prolonged duration of 

orthodontic treatment (Mann et al., 2022). On the other hand, one of the 

advantages of corticotomy would be that speeding up the pace of dental 

movement, thus reducing the duration of orthodontic treatment (Al-Naoum et 

al., 2019). Therefore, the aim of the current study is to observe the degree of 

root resorption in the teeth displaced by orthodontic forces in which the 

corticotomy surgery was performed. 

 

Methods 

This retrospective study included 60 patients (28 men and 32 women) 

with a moderate to severe degree of dental crowding, non-extraction treatment, 

no missing teeth or structural changes, and no periodontal problems such as 

gingival recession or bone loss. The patients with severe craniofacial 

abnormalities, missing teeth, those with anti-inflammatory medication, those 

clotting problems, with systemic disorders (diabetes) were excluded from the 

study. The sample was set up to use each patient as his own control, thereby 

increasing the power of small sample. 

The case of each patient included in the study was documented with 

panoramic radiograph, profile teleradiography, study models and intraoral and 

extraoral photographs, as well as a Cone Beam Computer Tomography 

(CBCT) before the corticotomy intervention (after the alignment and leveling 

phase of the teeth - T0 ) and at the end of the orthodontic treatment (T1) in 

order to evaluate the root length before and after corticotomy. 

The  p     atients were divided into 2 equal groups, the first group 

including patients with maxillary corticotomy, and the second group included 

patients with mandibular corticotomy. The study included all six frontal teeth 

(from canine to canine) from both arches, upper and lower. 

A line was drowned at  cemento enamel junction (CEJ) of the buccal 

surface in the sagital view. After which, the apical area was delimited for each 

tooth, subsequently being measured the root length from the       CEJ to the 

apex of the tooth. All radiographic measurements were performed by an 

orthodontist and a periodontist. Written informed consent was procured from 

every patient after they were explained the study design and protocol. 

Descriptive statistics (mean, median, standard deviation) and 

inferential statistics were used in the statistical study. The significance level 

for p was set at 0.05.  
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Results 

 This study comprised sixty patients, including 32 females (with an 

average age of 39.50 7.87 years) and 28 men (with an average age of 30.73 

6.21 years). 

 The highest root length value at T0 in the maxillary arch was measured 

in female patients at 12.40 ± 2.07 mm, while in male patients the measured 

value was 11.57 ± 2.29 mm. In contrast, at the lower arch, the root length for 

men (14.28 ± 2.03 mm) was greater than the measured value for women (13.38 

± 2.43 mm). The values of the root length measured at T1, showed minimal 

changes in their length, with statistically insignificant values (for the maxillary 

arch, the values obtained were 13.36 ± 2.41 mm for women and 14.26 ± 2.06 

for men; in the lower arch the measured values were 12.38 ± 2.09 mm for 

women and 11.56 ± 2.29 mm for men) (Table 1). 

Root 

length 

Sex T0 

Median±SD 

(mm) 

T1 

Median±SD 

(mm) 

P 

value 

Lower 

arch 

Females 12.40±2.07 12.38±2.09 0.21 

Males  11.57±2.29 11.56±2.29 0.18 

Upper 

arch 

Females 13.38±2.43 13.36±2.41 0.26 

Males 14.28±2.03 14.26±2.06 0.11 
Table 1:  Root length at T0 and T1 for 

maxillary and mandibular teeth in female and male patients 

 

At the individual measurements of the root length made on dental 

groups at the upper arch, the tooth with the longest root length at T0 was the 

canine on the right side (17.04 ± 1.42 mm) being followed by the canine on 

the left side (16.77 mm ± 1.76 mm ). The lowest values of root length were 

measured at the level of the lateral incisor in quadrant 1 (11.89 ± 1.32 mm) as 

well as at the level of the left lateral incisor (12.17 ± 1.18 mm). The most 

significant change in the root length after treatment was recorded in the canine 

on the left hemiarcade, the value measured at T1 being 16.72 ± 1.78 mm, the 

value is statistically significant, p ≤ 0.05. For the right central incisor, the value 

measured at T1 remained unchanged from the value measured at T0 (12.90 ± 

1.53 mm), the same situation for the lateral incisor on the left side, where the 

value measured at T1 was 12.17 ± 1.18 mm (Table 2). 
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Root 

length 

T0 

Median±SD (mm) 

T1 

Median±SD (mm) 

P value 

13 17.04±1.42 17.02±1.47 0.36 

12 11.89±1.32 11.86±1.33 0.32 

11 12.90±1.53 12.90±1.53 0.94 

21 13.07±1.52 13.04±1.60 0.50 

22 12.17±1.18 12.17±1.18 0.83 

23 16.77±1.76 16.72±1.78 0.02 

                         Table 2: Root length at T0 and T1 for maxillary teeth 

  

 For the lower arch, the longest root length measured at T0 was obtained 

at the level of the canine on the left side (14.20 ± 1.66 mm), followed by the 

canine on the right side (14.16 ± 1.48 mm). The smallest root length was 

recorded at the level of the central incisor as 10.05 ± 1.32 mm. Unlike the 

maxillary arch, at the lower arch, statistically significant values were obtained 

at T1, in the case of 2 teeth. The highest degree of resorption was measured at 

tooth 43 (14.10 ± 1.49 mm), followed by tooth 33 (14.15 ± 1.69 mm), both 

values being statistically significant. In the case of teeth 31 and 32, the values 

at T0 and T1 were unchanged (10.10 ± 1.48 mm, respectively 10.32 ± 1.56 

mm) (Table 3). 
Root 

length 

T0 

Median±SD (mm) 

T1 

Median±SD (mm) 

P value  

43 14.16±1.48 14.10±1.49 0.02 

42 10.49±1.59 10.48±1.59 0.21 

41 10.05±1.32 10.04±1.31 0.30 

31 10.10±1.48 10.10±1.48 0.18 

32 10.32±1.55 10.32±1.55 0.43 

33 14.20±1.66 14.15±1.69 0.01 

Table 3: Root length at T0 and T1 for mandibular teeth 

 

Discussion 

 The resorption and bone apposition cause dental displacement during 

orthodontic therapy (Chackartchi, 2017). However, it is well known that after 

corticotomy, the movements of the dento-alveolar structures appear to be 

related to the acceleration of the local metabolism at the level of the 

intervention (Hassan, 2015). However, it is hypothesized that this accelerated 

healing leads to much faster healing than physiological repair. The procedure 

increases the activity of osteoblasts and osteoclasts, which results in beneficial 

tooth displacement (Bell, 1972). The intervention consists of selective bone 

decortication, which results in a faster rate of change of the trabecular bone 

and the emergence of demineralization zones (Abbas, 2016). 

 The canines had the largest root length in both the maxillary and 

mandibular arches, according to measurements taken before corticotomy 

surgery in the current study. In one of his research on the root length of front 
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teeth, Pilalas et al. (2016) came to a similar conclusion. When it comes to 

incisor root length, Arriola-Guillén (2020) discovered that the root teeth of the 

central incisors are longer than the root teeth of the lateral incisors. A similar 

finding was made in the current investigation, where the longest root length 

was recorded at the level of the left central incisor, with the values measured 

at the level of the lateral incisors being less than their own.  When it comes to 

the mandibular arch, opinions are divided regarding the root length at the level 

of the incisor group. Wu et al. (2020) in a study in this direction concluded 

that the root of the four incisors is of equal length. In the present study, the 

root length measured at the level of the central incisors was shorter than that 

measured at the level of the lateral incisors. The same observation was made 

by Wu (2022) in a comparative study to determine the degree of root 

resorption by conventional radiological means and CBCT. On the other hand, 

some studies have shown that these observations may vary depending on the 

ethnic characteristics of the subjects involved, even observing in some cases a 

longer length of the lower central incisors than the lateral ones (Al-Okshi, 

2019). 

 The root resorption is a typical adverse effect that can develop 

following conventional orthodontic treatment. According to the literature, 

most orthodontically treated individuals have varying degrees of root 

resorption. The prevalence of root resorption following orthodontic therapy 

varies greatly amongst researchers (Silva, 2017). According to Taithongchai 

et al., (1996) one-third of fixed appliance patients had more than 3 mm of root 

resorption, and at least 2% of orthodontic patients had more than 5 mm of root 

resorption. A series of studies in this area revealed that it can start a few weeks 

after the beginning of orthodontic treatment but can only be seen 

radiologically after 3 to 4 months (Sameshima, 2021). This was one of the 

reasons why the first measurements in this study were taken after the teeth had 

been aligned and leveled. When the pressures developed and exerted at the 

apical level surpass the tooth's resistance and flexibility, this complex 

biological process occurs (Weltman, 2010). 

 The precise process of orthodontically induced root resorption is 

unknown. This phenomenon, however, has a multifaceted origin. For root 

resorption during orthodontic treatment, several biological, mechanical     and 

clinical aspects were evaluated (Yi, 2016). The technique or appliance utilized 

for orthodontic treatment can be a significant deciding factor in the degree of 

root resorption. In general, mild orthodontic pressures result in less resorption 

(Sameshima, 2010). A number of studies have found a link between the degree 

of root resorption and the length of orthodontic treatment (Yassir, 2021). On 

the other hand, other investigations have found a direct correlation between 

corticotomy and tooth displacement, implying that the length of treatment is 

reduced (Iglesias-Linares, 2017). 
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 Most prior investigations on the resorption of various dental groups 

concentrated on the maxillary arch incisors since it is considered that they are 

the most sensitive to the occurrence of resorption (Bellini-Pereira, 2021). 

Previous research has indicated that severe resorption occurs in around 1% of 

studied teeth, whereas other dental groups may have different degrees of 

resorption (Jyotrimay, 2021). When orthodontic therapy was combined with 

corticotomy in the current investigation, some changes in root length were 

found at the canines level in both arches. Alikhani et al. made the same 

observation in related research (Currell, 2019). 

 Many of the studies in which root length was assessed used panoramic 

radiographs or periapical radiographs, which were obtained by parallelizing 

the long cone. However, there are several flaws in measuring the degree of 

root resorption using panoramic radiography. Some researchers believe that 

the results were overestimated by approximately 20% (Meirinhos, 2021). On 

the other hand, during orthodontic treatment, tooth angulation may vary, 

resulting in changes in root length detectable on radiography (Rahmel, 2019). 

The measurements in this investigation were performed using CBCT images 

since the reconstitution is 1:1 and amplification errors are absent. As a result, 

investigations in which the degree of root resorption was evaluated using 

CBCT yielded more accurate findings than 2D pictures (Durack, 2011). Wang 

reached the same finding in one research, underlining the significance of 3D 

technology in assessing root resorption (Wang et al., 2013). 

 Although the current study emphasizes the benefits of corticotomy-

assisted orthodontics, there are certain drawbacks, including the small number 

of participants included in the study and the short length of time during which 

the evaluation was completed. A higher number of participants, as well as the 

type of malocclusion treated, might result in different findings. As a result, 

further research is required to corroborate the findings of our study. 

 

Conclusion 

 Although root resorption after orthodontic treatment seems to be an 

inevitable process, the observations in this study support the idea that 

corticotomy, when combined with conventional orthodontic treatment, by 

facilitating a faster movement of teeth, greatly reduces the risk of occurrence 

of this process. However, further research is needed to support this observation 

 

Human Studies  

 The study was carried out in compliance with the Helsinki Declaration 

and was approved by the George Emil Palade University of Medicine and 

Pharmacy's Ethics Committee (1583/January 2022). After the research design 

and methods were described to each patient, written informed consent was 

obtained. 
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