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The longitudinal cephalometric study for positional change of maxillary and mandibular incisors
according to three superimposition methods
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Running Title : Longitudinal study on positional change of incisor in growing children

This study investigated the positional changes of maxillary and mandibular incisors during growth and the difference of positional changes accord-
ing to the three superimposition methods.

Lateral cephalographs including 10 subjects(7 males and 3 females) between 7-14 years old were used, which had been taken at University of
California in San Francisco and kept at University of the Pacific. Four lateral cephalographs were selected based on chronologic age and development
of dental occlusion. After tracing of cephalographs, superimposition was performed in three methods; based on cranial base, maxilla or mandible,
and implants of maxilla and mandible. The repeated measure analysis of variance (ANOVA) and ANOVA with post-hoc analysis were performed.

With growth, both maxillary and mandibular incisors showed changes in the anterior and downward directions, and the amount of positional
changes was different according to the superimposition methods. As a result of comparing the changes of the upper and lower incisors according
to three superimposition methods, the horizontal change of the upper incisor showed statistically significant differences between the three superim-
position methods in all three periods. The change of the lower incisor showed a statistically significant difference only in the T3-T4 period, and no
statistically significant difference in the other periods.

In growing children, superimposition based on the facial bone shows that growth of the facial bones including the maxilla and mandible is con-
tained together. This suggests that growth needs to be considered even when evaluating orthodontic treatment.
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(1) Cranial base (S-N line) HE A5 3 =, y= HeFo 2 9] HglkS 7| 2519

(2) Maxilla or Mandible (structural method) o} AJolZat slotEo] ASHEE o] 83t FHS F 4

(3) Implant (maxilla or mandible)
T IAE S8 L sella®} nasiong AA5H= Alo] A

A E e F A0 HPARAARRLS Hj e+, sella pointO]l

Table 1. Cephalometric landmarks

Landmarks Abb Description
Sella S the center of the cavity outlined by sella turcica
Nasion N the most anterior point on the nasofrontal suture
Anterior nasal spine ANS  the most anterior point on the maxilla at the nasal base
Posterior nasal spine PNS ‘;:% tkiz] r(()jf :):E tp;osterior nasal spine of the palatine bone, at the junction of the soft
Maxillary incisor tip 1 the incisal tip of the upper central incisor
Mandibular incisor tip 1 the incisal tip of the lower central incisor
Menton Me  the most inferior point on the mandibular symphysis
Gonion Go  the most inferior point on the mandible at the angle
Pterygo—-maxillary fissure ptm  The Anterior border of the pterygopalatine fossa
Implant Imp  animplant installed on the maxilla and mandible

Abb, Abbrevaition.
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Figure 1. Superimposition of lateral cephalographs used in this study. a, Superimposition
with cranial base (S-N ling) as a reference area; b, superimposition with maxilla or
mandible as a reference area (structural method); ¢, superimposition with implant
on maxilla or mandible as a reference area.
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Figure 2. Changes in the position of the maxillary and mandibular incisors during growth. a, The amount of change
in the horizontal and vertical position of the maxillary incisor at each period; b, the amount of change in the
horizontal and vertical position of the mandibular incisor at each period. Mx, Maxilla; Mn, Mandible; S—-N,
superimposition using cranical base; Skeletal, superimposition using maxilla or mandible; Implant, super—
imposition using implant on maxilla or mandible: T1, eight years old; T2, ten years old; T3, twelve years old;
T4, fourteen years old.
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Table 2. Comparison of Ax in the position of maxillary and mandibular incisors for each period according to the superimposi—
tion methods

) T1-12 2-13 13-T4
Variables
Mean + SD Mean + SD Mean + SD
Maxillary incisor tip
cranial base 08164 -20£58 -20+£6.7
maxilla 14+09 33115 45+19
implants 02+13 02+21 01+£26
p-value 0.045" 0.008" 0.0071
Mandibular incisor tip
cranial base 1.1£6.1 -1.7+56 -13%65
mandible 05+08 06+15 1.0£18
implants 1.0£14 1517 20£18
p-value 0.527 0.061 0.025°

SD, Standard deviation.
*p{0.05; "p<0.01.

Table 3. Comparison of Ay in different time according to superimposition methods

) T1-12 2-13 13-T4
Variables
Mean + SD Mean + SD Mean # SD
Maxillary incisor tip
cranial base 24+64 3.6+88 -27+79
maxilla -1.2+£11 -20%15 -30x14
implants -18x1.1 -37%15 -55+18
p-value 0.014 0.0077 0.0071
Mandibular incisor tip
cranial base 24161 43186 -2.818.1
mandible 1.0+£06 29116 45+19
implants 05x0.7 17+13 21+13
p-value 0.061 0.082 0.0021

SD, Standard deviation.
*p{0.05; "p<0.01.
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