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Correlation of Han adolescents’s hand-wrist bone maturation and cervical vertebrae maturation
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Abstract

BACKGROUND: Hand-wrist bone maturation as the gold standard for evaluating of bone age has been widely used in
the clinical work, but the cervical vertebrae maturation as a new bone age evaluation, with its economic, simple and
strong clinical operability has get widespread attention.

OBJECTIVE: To investigate the correlation between adolescents’s hand-wrist bone maturation and cervical vertebrae

maturation in Urumgi region, and to provide valid reference index for making diagnosis and treatment plan in
orthodontics.

METHODS: The lateral cephalograms and hand-wrist radiographs of the 96 cases (34 males, 62 females, 9-15 years of
age) were taken before orthodontics treatment. The quality of X-ray image was good, and all the observation indicators
were clearly visible without overlapping images. Cervical vertebrae maturation and hand-wrist bone maturation were
evaluated.

RESULTS AND CONCLUSION: The correlation coefficient between cervical vertebrae maturation and hand-wrist bone
maturation was high (r=0.703, P < 0.01 for males and r=0.728, P < 0.01 for females respectively). The cervical vertebrae
maturation and the hand-wrist bone maturation on lateral cephalogram were valid indicators on orthodontic practice to
evaluate preciously patients’ state of development and growth. And the cephalogram can avoid additional X-ray radiation
that patients received, reduce the economic burden of patients.
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Table 1 The distribution of gender and age (n)

Age (yr) Male Female Total

9 1 3 4

10 3 6 9

11 1 8 9

12 10 16 26

13 11 16 27

14 5 11 16

15 3 2 5

Total 34 62 96
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Table 2 The ratio of cervical vertebrae maturation in each stage
of Han adolescents patients for males in Urumgi region
()]
Stage of cervical vertebrae maturation Male
1 3(9)
II 8(23)
il 13(38)
v 5(15)
\% 5(15)
Total 34(100)
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Table 3 The ratio of cervical vertebrae maturation in each stage
of Han adolescents patients for females in Urumaqi
region [n(%)]
Stage of cervical vertebrae maturation Female
I 1(2)
1I 10(16)
111 18(29)
IV 19(31)
\% 14(22)
Total 62(100)
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Table 4 The ratio of hand-wrist maturation in each stage of Han
adolescents patients for males in Urumgi region [n(%)]

Stage of hand-wrist maturation Male
E 4(12)
F 1(3)
FG 4(12)
G 17(50)
H 3(8)
| 5(15)

Total 34(100)
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2%, 0%, 4%FN16%, W.%K5.
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Table 5 The ratio of hand-wrist maturation in each stage of
Han adolescents patients for females in Urumai
region [n(%)]
Stage of hand-wrist maturation Female
E 1(2)
F 0(0)
FG 3(4)
G 25(40)
H 9(16)
I 24(38)
Total 62(100)
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Table 6 Review the relevant studies on the correlation between
cervical vertebrae maturation and hand-wrist bone
maturation
R-value of the Methods
TR n corre!a_tion (Hand-wrist‘ bone
(Male/Female) coefficient age/Cervical
(Male/Female) vertebrae age)
Caltabian 72(27/45) 0.450/0.564 Fishman
et al *¥(1990) method/Lamparski
method
Chang 503(244/259) 0.973/0.970 Fishman method
et al *(2001) /Lamparski method
Mito 66(0/66) -/0.869 TW2 method and
et al **(2002) formula method
Roman 958(428/530) 0.69,0.77,0.79/ Grave and Brown
et al ®(2002) 0.79,0.84,0.85  method /Hassel
method
Zhang 70(28/42) -I- Observation of ulnar
et al ?(1997) sesamoid ofthumb/
depression on the
bottom of cervical
vertebrae
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