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Abstract

Objectives: This study aimed to assess the mandibular and maxillary teeth inter-root distance using a Cone-
Beam Computed Tomography (CBCT) image and determine the safe zone to insert mini-screws.

Methods: In this retrospective study, we included 100 subjects that were taken by CBCT in the Department
of Orthodontics, School of Dentistry, Mongolian National University Medical Sciences (MNUMS) of Mongolia, from
2014-2021. We used CBCT images in the 100 subjects were obtained with using OnDemand3D software for linear
measurements.

Results: The maxillary teeth inter-root distance was analyzed a total 100 (men 30, female 70) CBCT scans.
There was no statistically significant difference between the genders. Maximum inter-root distance in maxilla were
measured 7 mm above Cementoenamel Junction (CEJ) 1.89 mm between canine and | premolar teeth (p<0.05),
1.73 mm between | and Il premolar (p>0.05), 1.79 mm between |l premolar and | molar (p>0.05) and 1.59 mm
between | and Il molar (p<0.001), respectively. Maximum inter-root distance in mandible was measured 7 mm below
CEJ, 2.51 mm between | and Il premolar (p<0.001), 2.16 mm between |l premolar and | molar (p<0.01) and 2.43 mm
between | and Il molar (p<0.01), respectively.

Conclusion: This suggests that the maxillary, mandibular molar teeth inter-root on the buccal side far from 7mm

CEJ is considered to be the safest position to implant mini screws on cortical bone.
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Introduction

The use of mini screws has increased in recent years because of
their role in Temporary Anchorage Devices (TAD's) for orthodontic
treatment. TAD’s allowed orthodontists to perform those difficult
movements using its absolute anchorage system without difficulty [1,2].

According to research papers due to incomplete study of
dimensions, such a complication can occur including mini screw
fracture, nerve damage, maxillary and nasal cavity perforation, to
inflammation or mini-screw, loosening and shedding of teeth can occur
[2-6]. However, the placement sites may affect the success or failure of
the procedure, so it is very important to determine the appropriate and
safe location for orthodontic mini implants [7].

Global research has shown that, evaluated and measured
anatomical sites for safely and securely place of mini-screws in the
inter-root distances of the maxillary and mandibular arches [8-
10]. The inter-root distances have been assessed through the use of
panoramic radiography, computed tomography (CT), and Cone-Beam
Computed Tomography (CBCT) [11-13]. CBCT is the one of recent
technological advantages in clinical dentistry and provides a detailed
three-dimensional image of bones as well as accurate measurements
of clinical parameters. To date, assessment of tooth inter-root distance
has not been investigated in the Mongolian population. The objective
of this study was to assess the mandibular and maxillary inter-root
distance thickness using a CBCT image and determine the safe zone to
insert mini screws.

Materials and Methods
Study design and subjects

In this retrospective study, we included 100 subjects that were taken

by CBCT in the Department of Radiology, University Dental Hospital,
Mongolian National University Medical Sciences (MNUMS), from
2014-2021. The inclusion criteria were no periodontal disease with no
alveolar bone loss, no missing teeth, without root anomalies including
severe dilacerations and idiopathic root resorption. Exclusion criteria
were fractures and pathological conditions in maxilla and mandible,
and root anomalies including severe dilacerations and idiopathic root
resorption.

Measurements

We used Free FOV (4cmx5cm) and Full CBCT (16cmx8cm) scans
using the target sampling method. All the CBCT images (85kW, 7mA)
were obtained with DENTRI (HDX WILL, Seoul, Korea) apparat
using on Demand 3D software for linear measurements. All images
were observed and evaluated by an expert radiologist. On 10 randomly
selected cases, all measurements were made twice to calculate intra-
rater reliability, 3 weeks apart.

Using the CBCT scan and looking at the axial plane, it was possible
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to measure the linear measurements in the following maxillary and
mandibular teeth: canine, 1% premolar, 2™ premolar, 1* molar, and
2" molar. Measurements were made between inter-root bi-cortical
bones (between the anterior teeth cortical bone and posterior teeth
cortical bone) at a distance of 3, 5, and 7mm from the Cementoenamel
Junction (CEJ) mesiodistal surface to the root according to the method
described by Lee KJ, et al. [12] (Figure 1). Mesiodistal distance was
measured parallel to the mean arch forms connecting the mid root
portion of each root, at each vertical level on the buccal side. The inter-
root distance was assessed only on side of the maxilla and mandible.

Statistical analysis

Normal distribution of the measured data was confirmed by using
the Kolmogorov-Smirnov method. The mean and standard deviation
of inter-root distance in the axial plane were reported based on the
patient's gender and age groups. Chi-square (exact test when actual
or expected cell filling was low) test was used to analyze differences
between inter-root distance, gender and age groups. Statistical
significance was set at p<0.05. Data analyzed using IBM SPSS version
26 software.

Ethical approval

The study was approved by the Research Ethics Committee of
Mongolian National University of Medical Sciences on August 03,
2019 (No. 2019/3-08).

Results

Descriptive and reproducibility

In total 100 subjects met the inclusion criteria andinter-root
distance were assessed in maxilla and mandible. Mean age 26.7+7.1
years, and 70 were female. There was no statistically significant
difference between the gender and age.

Inter root distance in the maxilla

Table 1 the results obtained from the measurements of the maxillary
inter-root distance. Maximums maxillaries inter-root distance was
measured 7 mm above CE] between canine and 1% premolar (1.89
mm), followed by between 1% premolar and 2™ premolar (1.73 mm),
between 2" premolar and 1% molar area (1.71 mm), and between 1%
molar and 2™ molar (1.34 mm) (Table 1).

Inter root distance in the mandible

Table 2 the results obtained from the measurements of the
mandibular inter-root distance. The maximum mandibular inter-root
distance was measured 7 mm above CE]J between 1* premolar and 2™
premolar (2.51 mm), between 1% molar and 2" molar area (2.43 mm)

Figure 1: Measurements of maxillary and mandibular inter root distance using
CBCT image.
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Table 1: Maxillaries inter root distance.

3 Mm 5 mmP 7 Mm° P value®*

Mean Mean Mean
Canine and | 1.73+0.42 1.83+0.42 1.89+0.54 0.048
premolar
| premolar-ll premolar,  1.7+0.49 1.72+0.49 1.7320.48 0.891
(Pm I-Pm i)
Il premolar-l molar 1.7910.48 1.67£0.49 1.71£0.6 0.284
(PmII-M 1)
I molar-Il molar 1.59+0.54 1.31£0.56 1.34+0.63 0.001*
(M I-M 1)

Table 2: Mandibular inter root distance.

3 MM 5 mMm 7 MM P ytra®c

Mean Mean Mean
| premolar-ll premolar 1.87+0.39 2.29+0.5 2.51£0.58 0.0001*
(Pm I-Pm II)
Il premolar-l molar 1.97£0.48 2.02+0.59 2.16£0.65 0.05
(PmII-M1)
I molar-Il molar 2.02+0.57 2.21+0.74 2.43+0.92 0.006
(M I-M 1)

and between 2" premolar and 1* molar (2.16 mm) (Table 2).

Discussion

In our study, the inter-root distance was observed at the 7 mm from
CE]J on the axial plane of CBCT image at maxillary and mandible arch.
We are studied morphometric evaluation of maxillary and mandibular
teeth inter-root distance using 100 subjects 16-14 aged Mongolian.
Also, we compared our results to other researcher’s results.

Lee KJ et al. Computerized tomography of 30 maxillae and
mandibles were taken from non-orthodontic treatment adults with
normal occlusion [12]. Both mesiodistal inter-root distance and bone
thickness over the narrowest inter-root distance (safety depth) were
measured at 2, 4, 6, and 8 mm from the CEJ. The widest distance is 3.27
mm on the medial side of the 2" molar at a distance of 8 mm and 7.26
mm on the distal side of the 2™ molar in the maxillary bone. This is due
to the fact that the tooth source was measured at distances 2, 4, 6, and 8
mm from the CEJ to the source.

Chaimanee P, et al. measured the distance between the maxillary
and mandibular teeth source at a distance of 3, 5, 7,9, and 11 mm from
CEJ to source of tooth tissue to a total of 60 people with Angle class I,
11, and III pendants and determined the optimal distance for implant
placement.7 Researchers concluded that maximum inter-root distance
were measured between 2™ premolar and 1% molar, 3.9+1.7 mm, II-
4.0+1.8, I11-3.8+1.8 mm in person with bite Angle class I minimum
inter-root distance were measured between 1% molar and 2™ molar,
5.3£1.8 mm, II 6.0+1.6 mm, III 5.5+1.7 mm in person with bite Angle
class I 15 According to Chaimanee P, (2011) measurement of inter-
root distance 3, 5, and 7 mm distance from CE]J to tooth source has
a relative different in the parameters may be due to the fact that the
distance between the sources is determined not only by the type of bite
, but also by the distance of 11 mm.

Omami G, at al. mentioned that CBCT method for measurement of
the inter-root distance is an advanced technology that is very important
to select the size of implants [10].

To the best of our knowledge, this study provides the first three-
dimensional measurement of the inter-root distance of the maxilla and
mandible in the Mongolian population. Perhaps, our study provided
clinically relevant outcomes to the orthodontists to accurately position
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the mini screws in their daily practice.

However, the limitations of our study were following. First, our date
is based on relatively few samples due to the large number of edentulous
and malocclusion patients in our samples. Second, the measurement of
maxillary and mandibular inter-root distance is not always done in the
same person. Since all our measurements and analysis were achieved
separately by maxilla and mandible, this limitation will not affect the
quality of the study.

Conclusion

Maximum inter-root distance of Mongolian population was 1.89
mm between maxillary canine and I premolar teeth and 2.51 mm
between mandibular I and II premolar, measured 7 mm away from
CEJ in maxilla and mandible. For inter-root distance, the most suitable
position of orthodontics mini-screws on maxillary and mandibular was
7mm far from CEJ.

Pre-treatment assessment of morphometry of maxillary and
mandibular bone in Mongolians using CBCT is important to positively
affect the outcome of further treatment. The use of the morphometric
dimensions of the study as a reference dimension in the treatment of
post orthodontics and orthodontics is important to improve treatment
outcomes and to avoid errors during treatment.
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