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Table 1. Distribution of subjects by concavity depth of the inferior border at the 4th cervical vertebra

Concavity depth (mm) Subjects
Group Number
Mean Range past menarche
A 27 0.76 0.00 - 1.05 12
B 27 1.45 1.07 - 1.89 16
C 27 2.45 2.07 - 3.20 19
Table 2. Distribution of subject by menarche
Menarcheal timing (year)
Group Number . 8 .
Mean Minimum Maximum
Post-menarche 47 11.64 10 14
Pre-menarche 34 ’ ' '
*Values were measured by questionnaire
FooHt gARIAL e Y

Concavity dept

N e

Group A : £1.05

Group B : 1.05~2.07

FAN
T3
THS

Group C : 22,07

By

Fig 1. Measurements of the 4th cervical vertebra.
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Table 3. Comparison of measurements between Group A, Group B and Group C

Menarcheal

4th Cervical vertebra stage

O L T
ean + SD Mean + SD Mean + SD Mean + SD
A 1196 £ 095 11.36 £ 0.92 5.67 £ 2.57 9.87 £ 1.86 13.52 £ 1.45 0.73 £ 0.12
B 1232 £ 1.19 11.80 £ 1.01 8.73 £ 2.41 11.20 = 1.10 14.31 £+ 1.44 0.79 £ 0.08
C 1269 £ 0.95 11.67 £ 0.84 10.00 £ 1.47 12.19 + 1.46 14.84 £ 1.58 0.83 £ 0.09
Total 12.61 £ 1.09 11.64 £ 0.92 8.11 £ 2.85 11.08 = 1.78 14.22 + 1.57 0.78 £ 0.11
p value  0.0017 0.490 0.000" 0.000" 0.012 0.008"
SD, Standard deviation; VL, vertical length; HL, horizontal length; “p < 0.05; Tp <0.01.
Table 4. Comparison of measurements between menarche group and non menarche group
Hand-Wrist stage 4th Cervical vertebra stage
Group Mean + SD VL (mm) HL (mm) VL/HL
Mean £ SD Mean £+ SD Mean + SD
Post-menarche 8.91 £ 2.79 11.47 £ 1.74 14.31 £ 1.69 0.80 £ 0.10
Pre-menarche 6.77 £ 2.45 10.43 £ 1.68 14.06 £ 1.36 0.74 £ 0.11
p value 0.002" 0.017" 0.528 0.026"

SD, Standard deviation; VL, vertical length; HL, horizontal length;
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Table 5. Correlation between SMI stage and measurements of 4th cervical vertebra

4th Cervical vertebra

First visit age -
Concavity

VL HL VL/HL

Hand - wrist stage 0.600" 0.681"

0.565" 0.383" 0.375"

VL, Vertical length; HL, horizontal length; p < 0.01.
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Fig 2. Scattergram of concavity of 4th cervical vertebra
and hand-wrist stage; *p < 0.01.
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Table 6. Menarche occurrence according to concavity
depth of the fourth vertebra and age
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ORIGINAL ARTICLE

Skeletal maturation associated with
the fourth cervica vertebra and menarcheal timing

Kyu-hong Lee, DDS;? Yong-in Hwang, DDS? Yoon-ji Kim, DDS?
Yang-ho Park, DDS, MSD, PhD,” Seung-hak Baek, DDS, MSD, PhD,°
Kyung-suk Cha, DDS, MSD, PhD"

Objective: This study analyzed the morphologic changes of the fourth cervical vertebra body to
determine the skeletal age of orthodontic patients during growth. Methods: Eighty-one female patients
aged from 11 to 14 who had cephalograms taken on the same day were examined. The subjects were
divided into three groups depending on the depth of the concavity of the lower border of the fourth
cervical vertebra (Group A: less than 1.05 mm, Group B: 1.05 - 2.07 mm, Group C: greater than 2.07
mm). Menarcheal timing, SMI stage, length, width and ratio of length and width of the fourth cervical
vertebra body were analyzed and the following results were obtained. Results: The average SMI stage
of group A,B and C were 5.67 + 2,57, 8.73 + 2.41, and 10.00 + 1.47, respectively. Length, width,
ratio of length and width, and SMI stage were greater in group B than group A and in group C than
group B. Mean menarcheal timing was 11.64 + 0.92 years. Concavity depth, length, width, ratio of
length and width showed a significant positive correlation with SMI stage, especially with the concavity
depth. Conclusion: The results of this study propose a simple method for determining the timing of
orthopedic treatment by measuring the concavity depth of the fourth cervical vertebra on the
cephalogram. (Korean J Orthod 2008;38(1):52-9)

Key words: Cervical vertebra, Hand-wrist, Menarche, Skeletal maturation
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