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The Study of Incisor Root-length Change in Fixed Orthodontic
Patients

Araya Thareejaru* Pholpittaya Vorachart**

Abstract

Objective: To study the root length change and root shape of the maxillary central incisors,
maxillary lateral incisors, mandibular central incisors, and mandibular lateral incisors in fixed
orthodontic patients before treatment (T1), leveling and alignment stage (T2), canine retraction stage
(T3), and incisor retraction stage (T4).

Materials and methods: The sample comprised 216 incisors which divided into maxillary
central incisors, maxillary lateral incisors, mandibular central incisors, and mandibular lateral incisors
in 27 patients (4 males, 23 females) aged 12-32 years. The root length was measured and root
shape was recorded from digitized periapical radiographs taken before treatment (T1), leveling and
alignment stage (T2), canine retraction stage (T3), and incisor retraction stage (T4).

Results: The incisor root-length change occurred statistically significant difference (p < 0.05)
in every stage of treatment. The maximum amount of resorption was found in the incisor retraction
stage. Maxillary incisors were the most resorbed teeth with no statistically significant differences
(p > 0.05) between maxillary central and lateral incisors. Moreover, There was a high degree of root
resorption in teeth with apical bend and pipette-shaped apices but without statistically significant
differences (p > 0.05).

Conclusions: This study showed that orthodontically induced inflammatory root resorption
can occur in every stage of the treatment. Care must be taken in incisor retraction stage, maxillary

incisors, and teeth with apical bend and pipette-shaped apices.

Keywords: Orthodontically induced inflammatory root resorption, Root length, Orthodontics
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Fig 1. Root form: normal [N], blunt [A], eroded [B], pointed [C], deviated [D], bottle shaped [E].
Adapted from Mirabella and Artun., 1995. (3)
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Fig 2. Root form: short root [1], blunt root [2], root with apical bend [3], root with apical
pipette shape [4]. Adapted from Levander and Malmgren, 1988. (4)
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Fig 3. Degrees of root resorption

o

: no root resorption

1: irregular root contour

2: root resorption apically, amounting to less than 2 mm

3: root resorption apically, from 2 mm to one-third of the original root length
4: root resorption exceeding one-third of the original root length

Adapted from Levander et al., 1998. (5)
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Fig 4. Stainless steel round wire (1 mm diameter x 12 mm long) fixed to the acrylic
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incisor) place on the XCP and prevent soft tissue irritation by periphery wax.
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Fig 5. Center point (M) between mesial and distal surface of cemento-enamel junction.
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Table 1. Comparison between the root-length change in each stage of treatment.

Stage of treatment Mean difference (mm) p-value
T1-T2 0.4803 0.003
T2 - T3 0.4650 0.003
T3 -T4 0.5514 0.002
T1-T3 0.9454 0.000
T1-T4 1.4968 0.000
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Table 2. Comparison between the root-length change in maxillary central incisor (U1), maxillary

lateral incisor (U2), mandibular central incisor (L1), and mandibular lateral incisor (L2).

Tooth type Mean difference (mm) p-value
ut - U2 - 0.1338 0.385
ut - L1 0.6083 0.000
Ut - L2 1.3285 0.000
u2 - L1 0.7421 0.000
U2 - L2 1.4623 0.000
L1 -12 - 0.7201 0.000
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Table 3. Comparison between the root-length change in short root (S1), blunt root (S2), root with

apical bend (S3), and root with apical pipette shape (S4).

Root form Mean difference (mm) p-value
S1-82 - 0.3736 0.289
S1 - S3 - 0.9245 0.009
S1 -84 - 11191 0.003
S2 - S3 - 0.5509 0.000
S2 -84 - 0.7455 0.000
S3 -S4 - 0.1946 0.301
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