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— Abstract

mixed dentition.

MLIAs than in controls (p = 0.039).

This study aimed to evaluate skeletodental characteristics of patient with maxillary lateral incisor agenesis (MLIA) in

It involved the children in early mixed dentition who visited Pusan National University dental hospital for orthodontic
purposed and had intact primary canines. 38 children with MLIA and 38 controls with the same chronological age
satisfying the inclusion criteria were selected. The craniofacial structures and dental arch dimensions of the MLIA were
evaluated using model & cephalometric analysis and compared to controls.

The rate of unilateral MLIA was high in male and the rate of bilateral MLIA was high in female. In model analysis, the
width / length ratio of maxillary anterior portion of the MLIA group were higher and arch perimeter of the maxilla of the
MLIA group were smaller than those of the control group (o = 0.003, 0.04). Cephalometric analysis showed that there
were no significant differences in terms of skeletal, dental analysis. In soft tissue profile, nasolabial angle was larger in

Considering these skeletodental characteristics of MLIA, early diagnosis and proper management is highly
recommended to minimize the possibility of functional defect.

Key words : Lateral incisor, Congenital missing, Early mixed dentition
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(1) Skeletal landmarks

@ Nasion (Na) : V' notch of frontal and nasal bone

@ Sella (S) : center of sella turcica

® Porion (Po) : most superior point of the occipital bone

@ Orbitale (Or) : most inferior point of the orbital contour

® Basion (Ba) : most inferior point of the occipital bone

® Hinge Axis : center of rotation of the condyle

@ ANS : tip of the anterior nasal spine

PNS : tip of the posterior nasal spine

® A point : deepest point between ANS and the upper in-
cisal alveolus

B point : deepest point between pogonion and the lower
incisal alveolus

@ Pogonion (Pog) : most anterior point of the symphysis

@ Menton (Me) : most inferior point of the symphyseal out
line

@ Corpus left : left point of a tangent of the inferior border
of the corpus

Ramus down : lower point of a tangent of the Posterior

border of the ramus
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Fig. 1. Dental cast indicating reference points and measurements of dental arch.
A. Points and measurments of arch width and length in dental cast (Mx., Mn.)
- AAW : Anterior arch width, Width between two sides of the D3
- TAW : Total arch width, Width between two sides of the P6
- AAL : Anterior arch length, Length from the point MP to the Line connecting both sides D3
- TAL : Total arch length, Length from the point MP to the Line connecting both sides P6
B. Points and measurments of arch perimeter in dental cast (Mx, Mn.)
- AP : Arch perimeter, Sum of distances between MP and each P6
- MP : The midpoint of the gingival tissue between the lingual sides of the central incisor
- D3 : The point of contact with the boundary of soft palate of lowest cervical part of primary canine
- P6 : Mesiolingual side where the lingual tissues touch the crown of the tooth

Table 1. Definition of dental points and measurements used in model analysis

Name Definition
Point MP The midpoint of the gingival tissue between the lingual sides of the central incisor
D3 The point of contact with the boundary of soft palate of lowest cervical part of primary canine
PG The point of the first permanent molar in the the mesiolingual side where the lingual tissues touch

the crown of the tooth
Arch dimensions AAW Anterior arch width, Width between two sides of the D3
TAW Total arch width, Width between two sides of the P6
AAL Anterior arch length, Length from the point MP to the Line connecting both sides D3
TAL Total arch length, Length from the point MP to the Line connecting both sides P6
AP Arch perimeter, Sum of distances between MP and each P6
Ratios AWLR Anterior width to length ratio, AAW / AAL X 100
TWLR Total width to length ratio, TAW / TAL X 100
WR Width ratio, AAW / TAW X 100
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Columella

A point *

Fig. 2. Cephalometric landmarks used in this study.

@® Gnathion (Gn) : the lowest point of the midline of the
lower jaw
Articulare (Ar) :

face and posterior border of the condyle

intersection of inferior cranial base sur-

(2) Soft tissue landmarks
@ Glabella (G) :

plane of the forehead

most prominent point in the midsagittal

@ Soft tissue nasion (Na’) : the midpoint on the soft tissue
contour of the base of the nasal root at the level of the
frontonasal suture

® Dorsum of nose : the external ridge of the nose

@ Pronasale (PRN) :

® Columella (Cm) :
the nose

® Subnasale (Sn) :

merges with the upper cutaneous lip in the midsagittal

most anterior point of the nose

most anterior point on the columella of

the point at which the nasal septum

plane
@ Soft tissue A point (A point’) : most concave point be-
tween subnasale and the anterior point of the upper lip
Labrale superius (Ls) : a point indicating the mucocutane-

ous border of the upper lip

150

@ Stomion superious (Stms) : lower most point in the ver-
milion of the upper lip

Stomion inferious (Stmi) : upper most point in the vermil-
ion of the lower lip

@ Labrale inferious (Li) : a point indicating the mucocutane-
ous border of the lower lip

@ Mentolabial sulcus (Si) : the point of greatest concavity in
the midline between the lower lip (Li) and chin (Pg’)

@ Soft tissue B point (B point’) : most concave point be-
tween the lower lip and the soft-tissue chin

Soft tissue pogonion (Pog’) : most anterior point on soft
tissue chin

® Soft tissue gnathion (Gn") : the constructed gnathion, the
constructed midpoint between soft tissue pogonion and
soft tissue menton

Soft tissue menton (Me’) : lowest point on the contour of
the soft tissue chin

@ Cervical point (C) : innermost point between the sub-

mental area and the neck located at the intersection of

lines drawn angent to the neck and submental area

(3) Dental landmarks

@ Mx 1 crown : tip of the crown of the upper central incisor

@ Mx 1 root : tip of the root of the upper central incisor

® Mn 1 crown : tip of the crown of the lower central incisor

@ Mn 1 root : tip of the root of the lower central incisor

® Mx 6 distal : distal contact point of maxillary first molar
(second deciduous molar) 2mm above occlusion

® Mx 6 root : distal buccal root of maxillary first molar
(second deciduous molar)

@ Mn 6 distal : distal contact point of the mandibular first
molar (second deciduous molar) 2mm above occlusion

Mn 6 root : distal root of mandibular first molar (second

deciduous molar)

R EEE

(1) Horizontal skeletal pattern
@ SNA : angle of S-N-A

@ SNB : angle of S-N-B
®ANB:D-®@

@ Wits : the distance between the points to see off repairs



to the functional occlusal plane from point A to point B

® A point - N Perpend : distance from A point to nasion
perpendicular line

® Pog - N Perpend : distance from pogonion to nasion
perpendicular line

@ Facial convexity : angle of NA-APog

Midfacial length : distance from Condylion to ANS

@ Mandibular length : distance from Condylion to pognion

Maxillomand. Diff. (Maxillomandibular difference) : @ -

(2) Vertical skeletal pattern

@ Y-axis : line passing the sella and basion in cross section

@ Sum : Saddle angle + Gonial angle + Articular angle

(3 Saddle angle : angle of N-S-Ar

@ Articular angle : angle of S-Ar-Go

® Gonial angle : angle of Ar-CGo-Me

® Mn. Plane angle (to SN) : the anterior angle formed by
the intersection of SN and Go-Gn is mesured

@ Facial Height Ratio : PFH/AFH X 100

Ant. Facial Height (AFH) : distance from Na to Me

@ Post. Facial Height (PFH) : distance from S to Go

Low Ant. Facial Ht. : distance from ANS to Me

@ ANS-Me. / Nasion-Me : ® /

@ AB to Mand. Plane : angle formed at the intersection of
point A-point B line to nasion-progonion line

@ ODI (the overbite depth indicator) : sum of the angle of
the A-B plane to the mandibular plane and the angle of

the Palatal plane to Frankfort horizontal plane

(3) Dental pattern

@ Ul to NA (angular) : the angle between the long axis of
upper central incisor and the NA line

@ UL to NA (linear) : distance from incisal tip of upper
central incisor to NA line

® L1 to NB (angular) : the angle between the long axis of
the lower central incisor and the NA line

@ L1 to NB (linear) : distance from incisal tip of the lower
central incisor to NA line

® Ul to SN : the angle between the long axis of upper
central incisor and the SN line

® Ul to A-Pog : distance from Upper incisor tip to

A-Pogonion
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@ L1 to A-Pog : distance from incisor tip of the lower
central incisor to A-Pog line

Interincisal angle : the angle between the long axis of
upper central incisor and the long axis of the lower
central incisor

@© IMPA : the angle between the long axis of the lower

central incisor and the mandibular plane

(4) Soft tissue profile

@ Upper Lip E-plane (Esthetic plane) : distance from Esthetic
line (Prn-Pg’) to upper lip

@ Lower Lip E-plane (Esthetic plane) : distance from Esthetic
line (Prn-Pg’) to lower lip

® Nasolabial angle : angle of Cm-Sn-Ls

@ U-lip to AB' : distance from Upper lip to soft tissue A-B
plane

® L-lip to AB' : distance from Lower lip to soft tissue A-B
plane

® FAB'A : angle of SN-B point’ plane and Or-Po plane
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H| 24X 22l Mann-Whitney U testS #5t0f H| 1S} L Model 24 Z1f &of2 MUATO| CHEZO] H|sH T3 =
DE EA EM2 SPSS 2408 AH2510] =3l & QUL (anterior arch width, AAW), T 2t & (anterior arch length, AAL),
£or2 Xk (total arch length, TAL)O| EAXOZ Q0|84 A =HQtn
m o3 AN (p = 0.012, 0.00, 0.038), MLIAZO| CHZF0f H|s}| HAZE=Z
X|4=(anterior width to length ratio, AWLR)7} 2 Z{© 2 L}E}L}
MUAZO| 4 S2=E Lol 258(HZ 86 + 144, 00} 13 Hubpo| Zwrct 7o #ado| B 2 Ho= Uetkthp =
H(H 80 + 1LOM)O 2 H0oto| 7} Of BiQiCt &, of R 5 H 0.003). k£t H2t= 2 0|(arch perimeter, AP)= MLIATO| CHZ=T
= Z£0| ¥F ZE0| Hlo BUACE ot HE ZE0| M= Ot off HIgH 22 2tE ERUCHp = 0.04). 52 MUAZO| C{Z=0f
O| H|2(72.7%)0| =10 U= Z=20| A= 0{0H80%)2| H|E0| H| sl AALO| 2t S LIEtSHCH(Table 3, p = 0.004).
= LHEFG{TH(Table 2). S FRAS A 24 2o W2y ZHOA MUA
Table 2. Distribution of patients with maxillary lateral incisor agenesis
Gender Unilateral MLIA (n/%) Bilateral MLIA (n/%) Age (Mean £ SD)
Males (n = 25) 24 (72.7) 1(20.0) 86 +14
Females (n = 13) 9(27.3) 4 (80.0) 80110
Total (n = 38) 33 5
MLIA : maxillary lateral incisor agenesis
Table 3. Comparison of arch dimensions and ratios between MLIA and Controls
. . . Group I (n = 38) Group I (n = 38)
Arch dimensions and Ratios p value
Mean = SD Mean + SD
Maxilla Arch dimensions AAW 2561 + 277 27.00 + 1.80 012
TAWt 39.10 £ 3.92 40.23 + 2.16 140
AAL 746 + 136 862 + 126 .000
TAL 2551+ 221 2645 + 162 038
AP 65.79 + 3.80 6746 + 314 040
Ratios AWLR? 350.71 + 54.16 319.37 + 47.49 .003
TWLRt 15448 + 20.94 152,54 + 1041 .568
WRT 66.28 + 12.07 67.14 + 317 .057
Mandible Arch dimensions AAW 2167 £ 172 2211 +179 276
TAW 3749 + 242 3770 £ 2.07 680
AALt 537 + 6.09 534 £130 .004
TAL 23.07 + 1.99 23.60 + 1.75 215
APt 61.60 + 4.00 68.38 + 39.57 294
Ratios AWLRt 505.88 + 14233 439.89 + 124.06 .002
TWLRt 16346 + 14.93 16045 + 13.24 424
WR 57.90 + 4.26 58.66 + 3.76 409

Group I: MUA, Group II : Control

AAW : Anterior arch width, TAW : Total arch width, AAL : Anterior arch length, TAL : Total arch length, AP : Arch perimeter, AWLR : Anterior width to length
ratio, AAW / AAL X 100; TWLR : Total width to length ratio, TAW / TAL X 100, WR : Width ratio, AAW / TAW X 100

Independent t-test were performed and Mann-Whitney U test (nonparametric method) were used for variables that did not satisfy the normality in the
Shapiro-Wilk test respectively.

T Mann-Whitney U-test
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Table 4. Cephalometric comparisons between MLIAs and controls
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Group I (n = 38)

Group I (n = 38)

Variables p value
Mean + SD Mean + SD
Horizontal Skeletal Pattern
SNA 80.99 + 3.26 8120 + 1.85 726
SNB 7734 + 341 7754 £ 1.55 742
ANB 3.65 £ 301 367 £ 155 982
Wits -2.82 £ 3.50 -349 £ 1.78 299
Midfacial Length 8242 + 536 7872 + 548 007t
Mandibular Length 105.08 + 6.46 101.01 + 7.35 012t
Maxillomand. Diff 22.67 + 401 2226 + 344 634
Vertical Skeletal Pattern
Facial Height Ratio 0.60 + 0.04 0.61 + 0.02 573
Ant. Facial Height (AFH) 11397 + 7.54 107.84 + 7.75 001t
Post. Facial Height (PFH) 6846 + 518 6536 £ 6.10 021t
Low Ant. Facial Ht. 64.57 + 4.85 60.56 + 4.99 001t
ANS-Me. / Nasion-Me 0.54 + 0.02 0.54 + 0.02 .592
AB to Mand. Plane 6898 + 5.59 68.95 + 3.09 979
Dental Pattern
Ul to SN 105.13 + 5.56 105.51 + 4.09 732
U1 to A-Pog 6.14 + 282 642 £ 157 .599
L1 to A-Pog 3.88 + 221 3.09 + 1.54 075
Interincisal angle 12571 + 7.80 12574 + 500 984
IMPA 90.86 + 5.15 90.55 + 3.29 752
Soft Tissue Profile
Upper Lip E-plane 195+ 239 191 £ 234 950
Lower Lip E-plane 211 £229 145 + 242 224
Nasolabial angle 10247 +9.29 9844 + 836 0391

Group I: MLIA, Group II : Control

Independent t-test were performed and Mann-Whitney U test (nonparametric method) were used for variables that did not satisfy the normality in the

Shapiro-Wilk test respectively.
t: Mann-Whitney U-test
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