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Abstract 

Objective: The aim of this study was to assess the amount of interdental bone in post-

erior areas of the mandible for placing orthodontic mini-implants to provide and con-

trol anchorage in orthodontic treatment. 

Materials and Methods: The amount of interdental bone in areas between the second 

premolars and first molars, first and second molars on the right and left sides of the 

mandible were determined in fifty patients by RVG using periapical radiographs. The 

images were assessed using Cygnus Media Software to determine the mesio-distal 

width of the interdental bone, starting at the crest of the alveolar bone (2 mm below 

the CEJ) every one millimeter up to 12 mm from the CEJ. The actual amount of inter-

dental bone and the effect of related factors were assessed using chi-square test at a 

95% confidence interval. 

Results: The minimum desired interdental bone width for placing mini-implants, 3 

mm from the CEJ, between the second premolar and first molar and the first and 

second molars of the mandible on both sides were significantly different (p<0.01): 1.8 

mm (31%) more apical in the area between the second premolar and the first molar. 

There was also a statistically significant difference between the areas under study on 

the right side (p<0.002), which was 2.2 mm (44%) more apical in the area of the 

second premolar and the first molar.   

Conclusion: The most secure site for placing orthodontic mini-implants in the mandi-

ble is between the first and second molars at the height of 5.8 mm from the CEJ. 
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INTRODUCTION 

One of the necessities in orthodontic treatment 

is to provide and control anchorage.  

In order to provide secure and absolute an-

chorage in orthodontic treatment and circum-

vent the defects  of older  methods, current  at 
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tention is focused on using mini-implants [1].  

Orthodontic mini-implants are superior to oth-

er similar methods because of their unique 

characteristics such as easy placement, small 

size [2,3], durability, extraction without com-

plicated surgical procedures, application of 

force immediately after placement, no need for 

toothless areas or patients’compliance and the 

low price [1-6].  

Knowledge about the amount and condition of 

interdental bone for placement of orthodontic 

mini-implants is necessary and neglecting this 

results in destruction and damage to dental 

tissues, devitalization, and atrophy of the bone 

and tooth root [3,6,7]. Regarding the width of 

PDL (nearly 0.2 mm) [8], the diameter of 

mini-implants (1.2-2.0 mm) [6], and the fact 

that presence of 1 mm of bone around mini-

implants will be sufficient for maintaining the 

health of periodontal tissues, tooth roots and 

durability of mini-implants within the bone, it 

is necessary to have at least 3-4 mm of inter-

dental bone for placement of orthodontic mini-

implants.  

Some studies [3,7] have shown that the long-

cone parallel technique, using RVG in measur-

ing the bone width, will result in more focused 

and sharper images, will have a precision of 

0.1 mm and the dose of received radiation will 

be less than that in tomographic studies [9].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Various clinical and paraclinical studies have 

been performed on the placement site of mini-

implants in interdental areas [2,3,6]. Differ-

ences in the results and lack of data in this re-

gard in our community prompted us to assess 

the amount of interdental bone and related fac-

tors in posterior areas of the mandible for 

placement of orthodontic mini-implants in pa-

tients referred to the Radiology Department of 

Azad Dental School, Tehran Branch. 

 

MATERIALS AND METHODS  

In 50 patients (23 males; mean age, 25.8 years 

and 27 females; mean age, 26.3 years) who 

were referred to the radiology department, 

supplementary examinations were carried out 

to match their condition with the requirements 

of the study, including lack of crestal bone 

atrophy, periapical lesions, caries, fillings, 

fractures, crowns or any other factors that ob-

scured the CEJ. The study protocol was ap-

proved by the Ethics Committee and all the 

participants signed informed consent forms. 

Long-cone parallel technique was used to pro-

vide periapical radiographs in four dental 

areas (35 & 36, 36 & 37, 45 & 46, 46 & 47). 

The patients underwent radiography tech-

niques using an RVG (Orix 65/10, Italy) set 

for obtaining the best image quality with the 

lowest exposure to the patients [9,14]. 

 
Fig 1. The interdental bone width measured with Cygnus Media 
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The imaging sensor (Cygnus Ray mps, Cyg-

nus Technology) was held by a sensor holder 

(Endo-bite Sensor, Art. Nr. 2900, Kerr Total 

Care, USA ) in the patient’s mouth. 

For each patient four images of the areas be-

tween the teeth 35 & 36, 36 & 37, 45 & 46, 

and 46 & 47 were obtained and saved in the 

patient’s file (Fig 1). Data were entered into 

the RVG computer and the resultant images 

were analyzed. In order to prevent technical 

errors, the process was entirely supervised by 

the Radiology Department and Dahlberg’s 

formula was used only in determining human 

errors during the study [6]. All the measure-

ments were carried out by one clinician after 

one week. Twenty percent of the samples were 

selected randomly and the measurements were 

repeated by the same clinician. The images 

that lacked the required standards of radiogra-

phy were excluded from the study and the im-

aging process was repeated after the patient’s 

consent [14]. 

To assess magnification and distortion of im-

ages in the study and in order to prevent mea-

surement errors, the dry skull method was ap-

plied [9] using an acrylic stent with a mini-

screw (1.6 mm in diameter and 6 mm in 

length) (Bone Screw, 16-JB-006, Jeil Medical 

Corporation, South Korea). The actual size of 

the mini-implant was measured again by digi-

tal calipers (Masel Digital Caliper) according 

to the manufacturer’s instructions. 

In the next step, each image was measured by 

the Cygnus Media 3.0 Software according to 

standard methods 3,6; therefore, the process 

started from the alveolar crest (nearly 2 mm 

below the CEJ) in one millimeter intervals and 

was continued apically (between the PDL of 

the two adjacent teeth) to measure the amount 

of interdental bone up to 12 mm vertically 

from the CEJ. The amount of interdental bone 

in the sample was determined and its actual 

amount was estimated at a 95% confidence 

interval (CI). Then the relation between the 

type of teeth, gender, age and the amount of 

interdental bone was statistically judged using 

chi-square test. Paired t-test was applied to 

compare the interdental bone width between 

the two areas. 

 

RESULTS 

Of more than 600 patients, who underwent 

supplementary examinations, 50 had the re-

quired inclusion criteria and the others were 

excluded from the study. Table 1 shows that 

the mesiodistal width of the interdental bone 

of the first premolar and the second molar 

were not significantly different on the right 

and left sides (p<0.9) and the least amount of 

interdental bone suitable for insertion of mini-

implants (3 mm in width) is located at a dis-

tance of 9 mm from the CEJ.  

The amount of interdental bone in the above-

mentioned areas increases as the distance from 

the CEJ increases. In addition, Table 1 shows 

that the least mesiodistal width of interdental 

bone for insertion of mini-implants in the first 

and second molar areas of the right and left 

mandible are to be found at a distance of 6 and 

7 mm from the CEJ, respectively. The amount 

of bone between the first and second molars 

on the right and left sides of the mandible at a 

distance of 2 mm from the CEJ increased api-

cally, with no statistically significant differ-

ences between the right and left sides of the 

mandible (p= 0.9). Assessing the distribution 

of mesiodistal width of interdental bone (≤ 3) 

in the area between the second premolar and 

the first molar, as well as the first and second 

molars of the mandible, revealed no statistical-

ly significant differences among individuals 

with different genders and ages. 

Table 2 shows that the vertical distance of in-

terdental bone with the desired mesiodistal 

width (3 mm) in the second premolar and the 

first molar areas was located at a height of 7.6 

(3.2) mm on the left side and 7.7 (3.3) mm on 

the right side from the CEJ.  

However, the desired mesiodistal width of the 

inter dental bone in the first and second molar 
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areas was found at a height of 5.8 (3.4) mm 

from the CEJ on the left side and 5.5 (3.1) mm 

from the CEJ on the right side, with statistical-

ly significant differences between the right 

and left sides of the mandible (p<0.01, p<0.9).  

In other words, the distances in the areas be-

tween the second premolar and the first molar 

on the left and right side were 1.8 mm and 2.2 

mm, which were located 31% and 44% more 

apically, respectively.The distance of the de-

sired area from the CEJ in the areas between 

the second premolar and the first molar, as 

well as the first and the second molar of the 

mandible on the left and right sides, exhibited 

no statistically significant differences (p<0.9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of this study showed that the 

greatest amount of interdental bone is found 

between the first and the second molars of the 

mandible and this is a safe area for insertion of 

mini-implants.  

The most coronal proper mesiodistal width for 

insertion of mini-implants is in the area be-

tween the first and second molars of the mand-

ible at a distance 5.8 (3.4) mm from the CEJ 

and between the first and second premolar it 

was more apical at a distance of 7.6 ± 3.2 mm 

from the CEJ.  

The results of this study showed that interden-

tal bone increases in width at a distance of 2 

mm from the CEJ when moving apically. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

The mesio-distal interdental bone width 

between the mandibular first molar and 

second  molar, measured from the CEJ 

The mesio-distal interdental bone width between the 

mandibular second premolar and first molar, meas-

ured from the CEJ 

Cut Level from the 

CEJ  Mean ± SD 

(mm) 

 

Left Side 

 

 

Right Side 

 

 

Left Side 

 

 

Right Side 

 

2 1.8±0.5 
1.8±0.6 

2.1±0.6 
2.1±0.5 

3 2.1±0.7 
2.1±0.6 

2.4±0.7 
2.4±0.6 

4 2.3±0.7 
2.4±0.6 

2.7±0.8 
2.6±0.7 

5 2.5±0.8 
2.6±0.7 

2.9±0.8 
2.8±0.8 

6 2.6±0.8 
2.7±0.7 

3.0±0.9 
2.9±0.8 

7 2.8±0.9 
2.8±0.8 

3.2±1.0 
3.1±1.0 

8 2.9±0.9 
2.9±0.9 

3.4±1.1 
3.3±1.1 

9 3.1±1.0 
3.1±0.9 

3.7±1.3 
3.5±1.2 

10 3.4±1.1 
3.9±1.0 

4.0±1.4 
3.8±1.4 

11 3.8±1.2 
3.7±1.1 

4.5±1.6 
4.3±1.5 

12 3.9±1.1 
4.1±1.2 

5.1±1.7 
4.8±1.7 

 

Table 1. The mesio-distal interdental bone width (between the mandibular second premolar and 

first molar, measured from the CEJ; Left), (between the mandibular first molar and second molar, 

measured from the CEJ; Right) 
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DISCUSSION 

A number of studies have investigated the 

amount of internal bone with conflicting re-

sults [2,3,6,15]. The results of the present 

study are similar to those of a study by Hu et 

al. [3]. They showed that the distance between 

the roots increases from cervical to apical 

areas and is thickest at the area between the 

first and second molars of the mandible, and 

the safest site for insertion of mini-implants is 

found in the area between the first and second 

molars of the mandible at a distance of less 

than 5 mm from the cervical line.  

They reported that the proper site for insertion 

of mini-implants in the area between the 

second premolar and the first molar is located 

at a distance of 7 mm from the CEJ, consistent 

with the results of the present study.  

Meanwhile, Schnelle et al. [2] showed that the 

most coronal area with 3 mm of interdental 

bone is located in the area between the first 

and second molars of the mandible, which is 

consistent with the results of the present study. 

Their study revealed that most interdental 

areas, even after correction for magnification 

and measurement errors, have sufficient bone 

for mini-implants at a distance of more than 

one half of the length of the root apically, 

which is covered with alveolar mucosa.  

The present study confirms that between the 

second premolar and the first molars only four 

 

 

 

 

 

 

 

 

 

 

 

 

 

areas are safe for insertion of mini-implants, 

which is entirely in the apical third of the root, 

while six safe areas exist between the first and 

second molars, two of which are located in the 

middle third and others in the apical third of 

the root. Doldo et al. [15] showed that the safe 

site for insertion of mini-implants in the lower 

arch is between the second premolar and the 

first molar and between the first and second 

molars, which is located apically, consistent 

with the results of the present study.  

Hernandez et al. [16] reported that the area 

between the first and second molars of the 

mandible has the greatest interradicular mesi-

odistal width, which is consistent with the re-

sults of the present study.  

However, the amount of measured bone does 

not coincide with the results of the present 

study, which might be attributed to selecting 

different reference points for measurements 

(alveolar crest in Hernandez’s et al. [16] study 

and the CEJ in the current study).  

In addition, in the study carried out by Her-

nandez et al. [16] it is not clear whether the 

reference point for measurement of mesiodis-

tal width of interradicular bone was root ce-

mentum or PDL space, while in the present 

study, the reference points for measuring the 

mesiodistal width of the interdental bone were 

the gaps between the PDLs of the two adjacent 

roots. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cut level from the CEJ (mm) Left Side Right Side 

3 mm of Interdental Bone 
 

7.6±3.2 

 

7.7±3.3 
Second Premolar and First

 
Molar±SD 

First Molar and Second
 
Molar±SD 5.8±3.4 5.5±3.1 

 

Table 2. Assessing the nearest cut level from the CEJ, showing 3 mm of 

mandibular interdental bone between different regions under study 
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Hernandez et al. [16] did not report presence 

or absence of atrophic changes in the crestal 

bone, while in the present study the patients 

with crestal bone atrophy were excluded.  

Poggio et al. [6] reported the highest amount 

of mesiodistal width of bone in the mandible 

between the first and second premolars at a 

height of 11 mm from the alveolar crest.  

They also showed that at a distance of 2 mm 

from the alveolar crest in the area between the 

second premolar and the first molar and the 

area between the first and second molars of 

the mandible, there are 3 and 3.2 mm of inter-

radicular bone, respectively, while in the 

present study, the least amount of desired in-

terdental bone (3 mm) was located at a dis-

tance of 7.7 and 5.8 mm, respectively, be-

tween the second premolar and the first molar 

and between the first and second molars of the 

mandible. The differences between the result 

of the present study and a study carried out by 

Poggio et al. [6] might be attributed to differ-

ences in the methods of imaging, i.e. CT ver-

sus periapical radiography. Generally it is be-

lieved that CT images do not provide precise 

measurements due to vague delineation of 

anatomic structures because of crowns, fillings 

and orthodontic instruments, which make di-

agnosis of reference points for measurements 

very hard. In CT images, there is no definite 

border between the alveolar bone and cemen-

tum and it is unnecessarily expensive and 

there is high radiation exposure [17,18].  

Previous studies [19] have shown that periapi-

cal radiography (long-cone parallel technique) 

using a film holder is a simple, affordable and 

reliable method to assess the amount of inter-

dental bone for insertion of mini-implants in 

the alveolar bone. One of the advantages of 

the present study was supplementary examina-

tions to select subjects for this project that 

eliminated all the factors that might have 

caused disturbances in measuring interdental 

bone and determining reference points. Using 

long-cone parallel technique in periapical ra-

diography by RVG [9,19] and using computer 

softwares and digital rulers [7] for measuring 

and magnifying the image to increase its 

sharpness and focus of reference points was 

another advantage of this study. Therefore, 

measuring errors decreased to 0.12 mm mesi-

odistally and 0.1 mm vertically. In addition, 

the amount of magnification of RVG was as-

sessed and determined by placing a mini-

implant (1.6 mm × 6 mm, Bone Screw 16-TB-

006, Jeil Medical Corporation, South Korea) 

in an acrylic stent and imaging it showing a 

magnification of 0.34 mm vertically and 0.07 

mm mesiodistally. The proper site for inser-

tion of mini-implants is within the limits of the 

attached gingiva, but this study and other simi-

lar ones did not confirm the possibility of in-

sertion of mini-implants in the areas between 

the teeth within the limits of attached gingiva 

[2,3] and in most areas, even after correcting 

for magnification and measurement errors, 

there was a sufficient amount of bone for in-

sertion of a mini-implant in the middle and 

apical thirds of the root that is usually covered 

by alveolar mucosa. It should be pointed out 

that in the present study no measurement of 

the width of attached gingiva was performed 

and only papers on the normal width of the 

attached gingiva were reviewed [8,20,21,22, 

23]. Maybe, if we had assessed the limits of 

the attached gingiva clinically, we had ob-

tained more precise results in this regard. 

 

CONCLUSION 

The results of the present study showed that 

the safest site for insertion of orthodontic 

mini-implants in the mandible is between the 

first and second molars at a distance of 5.8 

mm from the CEJ. 
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