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Abstract

The Evaluation of Soft and Hard Tissue Change for Retraction
of Lower Anterior Tooth in Bimaxillary Protrusion Patients according
to Two Different Therapeutic Methods: Mandibular Anterior Segmental
Osteotomy and Orthodontic Treatment with Teeth Extraction

Young-Joo Kim, Kyung-A Kiml, Yong-Jae Yu, Kyung-Sun Ryu, Jeong-Min Ryu,
Joo-Young Ohe, Su-Jung Kim', Seoung-Hun Kim', Baek-Soo Lee

Departments of Oral and Maxillofacial Surgery, 'Orthodontics, Kyung Hee University School of Dentistry

Purpose: The purpose of the study is to evaluate the effectiveness of anterior segmental osteotomy (ASO) in bimaxillary
protrusion (BP) patients by comparison between the mandibular soft and hard tissue changes from orthodontic treatment and
ASO,

Methods: All 44 patients were diagnosed with BP in Kyung-Hee Medical Center, Orthodontic treatment with teeth extractions
were underwent by 23 patients (Group A) and 21 patients underwent ASO (Group B), Mandibular soft and hard tissue changes
were measured and evaluated, which were based on the vertical and horizontal reference line in lateral cephalometric radiographs.
Statistical significance between the changes and correlation between each measurement were analyzed.

Results: The amount of B point movement was lesser than that of the lower incisal tip (LIT) retraction, and LIT was tilted lingually
in group A. The posterior movement discrepancy between LIT and B point was insignificant, and the inclination of lower incisor
was not changed in group B. The soft tissues, including the lower lip, showed a posterior movement and reduction in the depth
of mento-labial groove. According to the correlation analysis, the movement of the lower incisor was significantly related to the
movement of the lower lip in group A, and the movement of the lower incisor was significantly related to that of the movement
of lower lip, B point and Pog in group B.

Conclusion: The orthodontic treatment in BP patients results in posterior tilting movement of the lower incisor, but ASO
results in the bodily movement of the lower incisor. Consequently, ASO is more effective in BP cases because it ensures
the controlled movement of the lower incisors,
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Fig. 1. Hard tissue landmarks and measurements. LIT, lower
incisor tip; B, the deepest point between pogonion and the lower
incisor alveolus in the symphysis, supramentale; Pog, the most
protrusive point in the symphysis, Pogonion; Me, the most inferior
point in the symphysis, Menton; IMPA, angle between lower
incisor to mandibular plane (Go-Gn); LIT-Me, distance between
lower incisior tip and Menton; HRL, horizontal reference line; VRL,
vertical reference line; S, sella; N, nasion.
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Fig. 2. Soft tissue landmarks and measurements. LL, the most
anterior point of the lower lip; B’, the point of greatest concavity
in the midline between the lower lip (LL) and chin (Pog’), inferior
labial sulcus, Mentolabial sulcus; Pog’, soft tissue pogonion; Sn,
the point at which the columella merges with the upper cutaneous
lip in the midsagittal plane, Subnasale; MLS-depth (Mentolabial
sulcus-depth), distance between B’ to LL-Pog’; Sn-Pog’-LL,
distance between LL to Sn-Pog’; HRL, horizontal reference line;
VRL, vertical reference line; S, sella; N, nasion.
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Table 1. Comparison of the change from pre- to post-treatment
between two groups (Group A, B)

Mean Std. error
(A=AA=AB) 7 difference difference
Hard tissue (mm)
AHRL_LIT 0.651 -0.39935 0.87563
AHRL_B 0.740 -0.43939 1.31248
AHRL_Pog 0.068 1.59091 0.84873
AVRL_LIT 0.209 -0.73593 0.57608
AVRL_B 0.000* 4.31926 0.60749
AVRL_Pog 0.535 -0.50541 0.80524
AIMPA 0.000* -11.32792 1.75401
AMe_LIT 0.000* 1.67532 0.40665
Soft tissue (mm)

AHRL_LL 0.669 -0.37013 0.86083
AHRL_B' 0.765 0.27814 0.92406
AHRL_Pog' 0.405 0.95130 1.13039
AVRL_LL 0.613 -0.37771 0.74178
AVRL_B' 0.334 0.97294 0.99539
AVRL_Pog' 0.688 -0.50649 1.24961
ASn_Pog'_LL 0.484 0.40216 0.57001
AMLS_depth 0.088 -0.58333 0.33366

HRL, horizontal reference line; LIT, lower incisal tip; B, the deepest
point between pogonion and the lower incisor alveolus in the
symphysis, supramentale; Pog, the most protrusive point in the
symphysis, Pogonion; VRL, vertical reference line; IMPA, angle
between lower incisor to mandibular plane; Me, the most inferior
point in the symphysis, Menton; LL, the most anterior point of
the lower lip; Sn, the point at which the columella merges with
the upper cutaneous lip in the midsagittal plane, Subnasale; MLS,
Mentolabial sulcus; Std, standard.
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Table 2. The correlation between variables in two groups

Group A
VRL_LIT ~ VRL_LL (0.559)**
VRL_B VRL_Pog (0.742)**, VRL_B’ (0.590)**, VRL_Pog’
(0.567)**
VRL_Pog VRL_B’ (0.508)*, VRL_Pog’ (0.503)*

VRL_B’ VRL_Pog’ (0.491)*
Group B
VRL_LIT  VRL_B (0.540)*, VRL_Pog (0.747)**, VRL_LL

(0.808)**, VRL_B’ (0.611)**, VRL_Pog’ (0.763)**

VRL_B VRL_Pog (0.830)**, VRL_LL (0.539)*, VRL_B’
(0.682)**, VRL_Pog’ (0.745)**, Sn_Pog’_LL
(-0.610)*

VRL_Pog VRL_LL (0.743)**, VRL_B’ (0.759)**, VRL_Pog’
(0.774)**, Sn_Pog’_LL (-0.509)*

VRL_LL VRL_B’ (0.835)**, VRL_Pog’ (0.665)**

VRL_B’ VRL_Pog’ (0.684)**, MLS_depth (-0.539)*

VRL_Pog’ Sn_Pog’_LL (-0.642)**

IMPA MLS_depth (0.507)*

Pearson’s correlation coefficient, *P <0.05, **P< 0.01.

VRL, vertical reference line; LIT, lower incisal tip; B, the deepest
point between pogonion and the lower incisor alveolus in the
symphysis, supramentale; Pog, the most protrusive point in the
symphysis, Pogonion; LL, the most anterior point of the lower
lip; IMPA, angle between lower incisor to mandibular plane; Sn,
the point at which the columella merges with the upper cutaneous
lip in the midsagittal plane, Subnasale; MLS, Mentolabial sulcus.
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