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ABSTRACT
Aim: To evaluate the changes in the total tooth length during lower incisor retraction in Bimaxillary protrusion cases (Class
I) using Cone Beam Computed tomographic images.
Methodology: Ten patients undergoing orthodontic treatment with MBT 3M (Abzil) - 0.022 slot appliance were selected.
Change in periapical region was measured by comparing the pre-treatment and post-retraction CBCT of the Mandibular
anterior region. ONDEMAND Software was used for image processing and analysis to evaluate the changes in the Total
Tooth Length [TTL] during lower incisor retraction in class I Bimaxillary protrusion cases.
Result: Total tooth length was reduced compared to the pretreatment CBCT images. The mean Total tooth length [TTL]
Pretreatment [T0] was 18.38 mm and Post-treatment [T1] was 17.38 mm; the difference value of mean Total Tooth Length
[TTL] was 1.0 mm (p value = 0.02).
Conclusion: The study showed that there was a decrease in the total tooth length [TTL].
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INTRODUCTION

Asian orthodontic patients are commonly seen with 
Bialveolar protrusion. The conventional treatment is 
extraction of the first permanent premolars and retraction 
of the anterior teeth with Maximum Anchorage (Critical 
Anchorage). Iatrogenic sequelae such as Root resorption, 
Alveolar bone loss, Dehiscence, Fenestration and Gingival 
recession will be noticed upon excessive retraction of the 
anterior teeth.
Several limitations have been found in Conventional two-
dimensional (2D) lateral cephalograms in investigating the 
changes in the alveolar bone and roots, especially in the 
anterior region, in midsagittal projection. Qualitative and 
quantitative evaluation can be made with the advent of 
cone-beam computed tomography (CBCT) to evaluate the 
length, height, alveolar bone thickness and the root 
thickness. The Patient’s hard and soft tissue can be 
evaluated in three dimensions with the advent of CBCT 
scan. The three-dimensional images have been found to be

effective for orthodontic purposes in both accuracy and
reliability.
Objectives: To compare the Pre-treatment [T0] and Post-
retraction [T1] Total Tooth Length of the mandibular
anteriors using CBCT. Treated by extraction of all 4 first
premolar in Bimaxillary protrusion cases.

MATERIAL AND METHOD

Ten patients with Bimaxillary protrusion between the age
15-30 yrs were selected who desired to undergo
orthodontic treatment with Preadjusted edgewise
appliance [PEA], MBT 3M Initial leveling and aligning was
achieved using 0.016NiTi archwire. Later, the wire
sequencing followed was Niti Niti, Niti and finally
retraction was carried out using (Stainless Steel) archwire
along with soldered hooks incorporated in between the
mandibular laterals and mandibular canines as the Centre
of resistance [CR] of lower anteriors lie between the
mandibular lateral incisors and the canines.
Assessment was done in the retracted area using
Pretreatment (T0) and Post retraction (T1) CBCT images
for evaluation of the changes in the Total Tooth Length
[TTL] during lower incisor retraction in class I Bimaxillary
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protrusion cases. Field of view was 75mm×145mm with
a voxel size of 0.25mm, 90 kvp and 12mA and exposure
time of 15 seconds. Ondemand software was used for
image processing and analysis with screen resolution of
1920×1200 pixels and 64-bit color. Measurements on
scan was made using Ondemand software from incisal
edge to root apex 1. Single investigator determined all
measurements.

RESULTS

Evaluation of Total Tooth Length [TTL] treated by
extraction of all 4 first premolar in Bimaxillary
protrusion cases during pre-retraction [T0] and post
retraction [T1] using computed tomography images.
The test results demonstrate that the mean total tooth
length [TTL] Pretreatment [T0] was 18.38 mm and Post-
treatment [T1] was 17.38 mm; the difference value of
mean Total Tooth Length [TTL] with statistically
significant results From the above results it can be
concluded that the Total Tooth Length [TTL] is decreased
in Post treatment [T1] compared to Pretreatment [T0] by
1mm (Graph 1&2).

Graph1: Bar graph representing the comparison of
total tooth length [ttl] cases between pre [t0] & post
treatment [t1].

Graph 2: comparison of total tooth length[ttl] cases
between pre [t0] & post treatment [t1]

DISCUSSION

This study revealed the changes in the total tooth length
in lower incisor region and to know its relation with
displacement of root apex and inclination changes in
mandibular incisors during retraction of anteriors.
Hyo Won Ahn, Sung Chung Moon, Seug Hak Baek
conducted a study on Morphometric evaluation of
changes in the tooth length and root length of maxillary

anterior teeth before and after en mass retraction. The
aim of the study was to evaluate dentoalveolar protrusion
(CI-DAP) and were treated by extraction of the first
premolars and EMRMA. Using three-dimensional CBCT
taken before treatment and after space closure. Tooth
length (TL), Root length (RL), Root area (RA), and
prevalence of dehiscence (PD) were measured at the
cervical, middle, and apical levels were measured. The
palatal side showed more PD in the cervical area than did
the labial side. Significant reduction in the tooth length
was seen especially in maxillary lateral incisors and root
resorption occurred in MXAT (RL and RA, all P<0.01).
Simplicio H, da Silva JS, Caldas SG, dos Santos-Pinto A
conducted a study on External apical root resorption and
changes in the tooth length and its inclination in
retracted incisors5.The objective of the study was to
evaluate the occurrence of external apical root resorption
(EARR) in the incisors after anterior retraction in
corrective orthodontic treatment with extraction of first
premolar and whether it was related with the type of
root apex movement and change in tooth length and its
inclination. Pre- and post-incisal retraction of CBCT
images and lateral cephalometric radiographs
established the relationship between EARR, along with
the vertical and total length of the tooth from cervical
area to root apex was measured. It was observed that
after the retraction stage, EARR occurred in all evaluated
incisors, but it was more significant (P < .05) in the
mandibular right lateral incisor. It was concluded that the
EARR occurred upon retraction and there was a
significant reduction in the total tooth length
measurement in the mandibular anteriors.
Yang Han, Xiao Guang Li conducted a study on Cone-
beam computed tomography digital for measuring the
inclination and total tooth length of maxillary anterior
teeth upon retraction in bimaxillary protrusion cases6.
The aim was to determine the total tooth length, the
distance between the cement-enamel junction (CEJ) and
root apex, the inclination angle of the long axis of
maxillary anterior teeth by using cone- beam computed
tomography (CBCT). The digital measurements taken
from the widest point on the labiolingual root at level 4
mm below the CEJ, the radiological tooth apex, and the
angle between long axis of the teeth, mid-sagittal planes
of maxillary incisors. There was significant decrease in
total tooth length in maxillary central incisor (left) and
maxillary lateral incisor.

CONCLUSION

It was concluded the Total Tooth Length [TTL] was
decreased when compared with the Pretreatment [T0]
and Postreatment [T1] CBCT images. The mean Total
tooth length [TTL] Pretreatment [T0] was 18.38 mm and
Post-treatment [T1] was 17.38 mm; the difference value
of mean Total Tooth Length [TTL] was 1.0 (p
value=0.02)* with statistically significant results. This
study reveals that upon mandibular anteriors retraction
in Bimaxillary protrusion cases there was a decrease in
the Total Tooth Length [TTL].
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