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ARTICLE INFO ABSTRACT
Article history: Background: Orthodontic treatment involves the use of bite turbos that are frequently utilized in
Received 14-10-2024 orthodontic therapy to disocclude the lower and upper teeth to achieve adequate alignment and leveling.
Accepted 10-01-2025 This occurs due to excessive intrusive forces which led to resorption of roots. This study aimed to quantify
Available online 08-02-2025 the amount of apical root resorption in molar region caused by bite turbos using orthopantomograms
(OPGs).
Materials and Methods: The study involved 30 OPGs pertaining to orthodontic patients, each before
K.ey words: and after orthodontic therapy. The study group involved patients for whom bite turbos were placed in
Bite turbos . the mandibular molar region for a minimum of 4 months during treatment. The control group involved
Root resorption the OPGs of patients without the use of bite turbos. The molar root and crown lengths were assessed using
E:zf:gl;?lgth modified Lind approach. Root crown ratio was measured for each molar, and the relative root crown (rRCR)

ratio was determined.

Results: The placement of biting turbos on the mandibular molars resulted in a decline in rRCR, which
suggested a decrease in the root length. The ratios for the study and control groups differed significantly
(p=0.014). Additionally, significant variations were detected between the study groups’ pre and post ratios
based on statistical analysis (p=0.001).

Conclusion: Bite turbos can be considered as a factor that could cause root resorption if used for a
prolonged period during orthodontic therapy.
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1. Introduction

Orthodontic therapy involves the use of bite turbos, bite
planes, or bite blocks in the treatment of malocclusions
such as deep bite, scissor bite, crossbite, and other centric
relation discrepancies. ' Depending on the kind of correction
needed, these bite blocks can be utilized in the anterior or
posterior regions. Anterior bite turbos are used in situations
involving deep bite and anterior crossbite, whereas posterior
bite turbos are used in situations involving open bite and
posterior crossbite. They can be composed of composite
restorations, metal, glass ionomer cement, or acrylic. Resin
turbos were more widely used due to the shortcomings of
the metal and other materials?

Bite turbos are frequently utilized in orthodontic therapy
to disocclude the lower and upper teeth to achieve adequate
alignment and leveling. Still, there may be several negative
effects associated with long-term use of the same. Tooth
mobility, decline in vitality, intrusion and orthodontically
induced root resorption are among the several drawbacks. >*

One major iatrogenic side effect of orthodontic treatment
using resin bite turbos is reported to be root resorption
(Han et al., 2005)4 More recently, research endeavors have
sought to understand better the causal connection among
root resorption, tooth movement, and force application.>%
Scanning electron microscopic tests revealed that the
movement of the tooth was crucial for root resorption,
which was force- and time-dependent. Intrusive movement
proved to be the most predictive type of tooth movement for
occurrence of apical root resorption.”? Root resorption due
to excessive intrusive forces was the main focus of earlier
studies. '>'* The degree of this pathology was based on
the amount of force used for intrusion, according to several
individual research. Therefore, biting turbos’ prolonged
application of force may be the source of these symptoms.

Typically, orthodontically caused root resorption exhibits
no symptoms. Hence, routine radiographs are crucial for an
early diagnosis. Historically, it has been measured linearly
on bidimensional radiographs, or with three dimensional
CBCT measurements. !5 However, the assessment of root
resorption brought on by the temporary placement of bite
turbos hasn’t been studied before. The goal of the current
study was to determine how much apical root resorption in
the molar region was brought on by the placement of bite
turbos using OPGs.

2. Materials and Methods

2.1. Study population

The current investigation utilised retrospective analysis of
the records of patients who had previously visited the dental
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institution’s orthodontic department. The patients included
were between the ages of 18 and 45. A study conducted by
Gay et al. was used to determine the sample size calculation
utilising the G*power analysis (version 3.1) (Gay et al.,
2017). 16 The estimated sample size was 27, but the total
sample was taken as 30. The power and alpha threshold were
adjusted to 80% and 0.05, respectively.

2.2. Selection criteria

The selected sample consisted of a total of 30 OPGs
of orthodontic patients, each before and after orthodontic
therapy, for whom bite turbos were placed in the mandibular
molar region for a minimum of 4 months during treatment
(Figure 1). Patients whose orthodontic records were
missing or who had endodontic therapy or apical root
resorption at the pre-treatment stage were not included.
Additionally, radiographs of poor quality were removed.
Control groups were taken as the before and after OPGs
of the patients without any placement of bite turbos during
orthodontic treatment. Panoramic radiographs at both stages
of orthodontic treatment (TO and T1) were taken with the
same setup.

2.3. Digital measurement

The FACAD digital software (ILEXIS, Sweden, version
3.12) was used to digitally measure the crown and root
lengths (Figure 2). The root crown ratio (R/C) of the
tooth was measured using the patients’ digital OPG
radiographs. The molar roots and crown lengths were
measured using modified Lind approach (Lind, 1972).17 As
the measurements relied on relative ratios, there was no
need to calibrate the images. The R/C ratio was calculated
by dividing the length of the root by the crown length, as
determined radiographically.

Figure 1: Bite turbos placed in mandibular molar teeth
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Figure 2: Digital measurements of the crown and roots using
FACAD software.
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Figure 3: Relative root crown ratio as depicted by. 16
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Figure 4: Relative root-crown of control and study groups in
percentage.

Table 1: Descriptive statistics

Table 2: Independent t-test

Groups Number Relative Relative rRCR (
of crown root Mean +/-
samples  ratio (%) ratio SD)
(%)
Control 15 100.17 99.67 99.52+/-
group 0.63
Study 15 100.11 96.69 96.58+/-
group 1.79

rCR - relative crown ratio in percentage.

Independent t-test F t Sig.
(2-tailed)
Between study and 6.875 5.963 0.014*
control groups
Level of significance (p<0.05)
Table 3: Paired t-test
Paired t-test Paired differences t Sig. (2-
tailed)
Before and after 0.268 5.238 0.001 *

bite turbos

Level of significance (p<0.05)

2.4. R/C ratio method

With the help of the modified Lind approach, a midpoint
known as point M was drawn indicating the demarcation
between the crown and root. An occlusal line was created
in order to measure the molars, perpendicular to the tooth’s
long axis, connecting the molar cusps. The measurement
of the crown was considered as the distance between the
M point and the occlusal surface. The distance between
the root apex and CEJ was used to calculate the root
measurement. To draw the apical reference line, the apex of
the longest buccal root was used. The relative changes in the
crown root ratio (rRCR) were used for the calculation of root
length. For every mandibular molar, corresponding ratio was
determined for both pre-treatment and post-placement of
blue bite for a minimum period of 4 months. Each of the
mandibular molars was measured, and an average of the two
was calculated before and after treatment. The rRCR was
then calculated, as mentioned previously by Krieger et. al,
by the formula shown in Figure 3. The rRCR of each tooth
was measured for both groups and the mean was tabulated
(Table 1). The rRCR was decreased when the root length
was shortened during the treatment (Krieger et al., 2013). 8

2.5. Statistical analysis

Data collection and analysis were conducted using SPSS®
analysis software (Version 22). RCR and its fluctuations
were calculated using the averages of the two measurements
(Figure 4). The mean and standard deviation of quantitative
measurements have been described in Table 1. The
statistical significance between the study and control groups
was determined by applying a t-test for independent
samples, as specified in Table 2.

3. Results

The statistical analysis of the rRCR before and after therapy
revealed a decrease in rRCR, indicating a reduced length of
the tooth roots. Table 2 indicated that there was a significant
difference (p=0.014) determined statistically between the
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study and control group ratios. The pre and post-ratio
differences within the study groups were also significant
(p=0.001) as mentioned in Table 3.

4. Discussion

The current investigation examined bite turbos’ effects on
the mandibular molars and their impact on root resorption.
The change in root length following the placement of
the blue bite was measured using the relative crown root
ratio, which was a method used to quantify resorption
in orthodontic patients. A significant decrease was found
in the root length of the mandibular molars due to the
occlusal placement of bite turbos (p=0.001). This caused an
excessive intrusive force over a while on the corresponding
molars, leading to orthodontically induced root resorption.

Bite turbos have been used for various orthodontic
purposes. They have been mainly used for the disocclusion
of maxillary and mandibular teeth for proper placement of
brackets and leveling and aligning of the malaligned teeth.
Posterior bite turbos have often been used in cases when
bracket positioning becomes difficult due to inadequate
space between the teeth.!” In certain open bite cases, these
posterior build-ups are used to bring about bite closure by
posterior intrusion and anterior extrusion. On the contrary,
deep bite cases could be corrected by the placement of
anterior bite turbos which led to extrusion of the posteriors
by bite opening. '3

Previous studies have assessed various skeletal and
dentoalveolar changes caused by the placement of bite
turbos. Arturo et al. noticed notable improvements in the
skeletal and dental structures after using posterior build-ups
as a non-surgical treatment for the open bite. Imm of molars
were intruded and a 3.98 mm rise in overbite were noted !°
Al Zoubi et al found increased extrusion of posterior teeth
and increased lower facial height in patients with anterior
bite turbos (p<0.05).'® The impact of a temporary bite
turbo on the periodontium was studied by Arya et al.
The mean probing depth of the mandibular first molar
along with periodontal alterations increased significantly
following the installation of bite turbos.?%?’ Additionally,
prior research has demonstrated that high points due to
improper restorations could lead to modifications in the
periodontium, such as increased periodontal pocket depths,
bone loss, and an increase in tooth mobility, which may have
a comparable effect as a result of the placement of biting
turbos. 282 On the other hand, there was no statistically
significant difference in the vertical displacements of the
first molars between the two groups, according to Aliaga
et al. 3031

Root resorption was found to be the most significant
parameter in this current research. The change in the
root length was evaluated by determining the relative
crown-root ratio. There was a significant change between
mandibular molar root length before and after the placement

of bite turbos. Previous studies have investigated the effects
of intrusion leading to root resorption. Increased apical
mobility has been linked to increased resorption, according
to Sehgal et al (Segal et al., 2004).3233 Paetyangkul et al
also concluded that root resorption rises with an increase in
application time, regardless of the force used.’* According
to Heba E. Akla et al., the orthodontic intrusion was
invariably accompanied by root resorption. Yet neither
statistically nor clinically did increase the intrusive force’s
magnitude result in a greater quantity of root resorption. 33
Harris et al. also discovered a substantial rise when
comparing the root resorption rates to the controls. 3>

Therefore, the incidence of root resorption has been
proven to be linked with excessive tooth movements such as
intrusion. On the other hand, no prior studies had examined
the resorption of the roots caused by the intrusive effects of
the biting turbos. Hence, the present study was executed to
assess the radiographic alteration in the mandibular molar
root lengths when subjected to intrusive forces due to the
placement of bite turbos. It has been proven that usage of
Bite turbos for a prolonged period can cause intrusion of
posterior teeth and lead to root resorption. Therefore, early
evaluation is necessary to determine the degree of resorption
in orthodontic subjects.

4.1. Limitations

The main drawback in the present investigation was the
time taken for consideration of the study. The timing for
the placement of bite turbos was not standardized in the
study. Hence further studies with standardised protocols
with longer time durations are needed to confirm the present
findings.

5. Conclusion

It can be concluded that the R/C ratio is significantly altered
before and after the usage of bite turbos during orthodontic
therapy. Hence, bite turbos can be considered as a factor that
could cause root resorption if used for a prolonged period
during orthodontic therapy.
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