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Three-dimensional image for measuring morphological characteristics of cervical uncinate in

the adolescent
Wang Xing', Shi Jun?, Zhang Shao-jie’, Li Xiao-he', Ma Shi-feng’, Li Zhi-jun', Zhang Yuan-zhi®, Yu Jing-hong*

Abstract

BACKGROUND: Uncinate process is an important part of Luschka joint, and it direct impacts morphological stability and
morbidity.

OBJECTIVE: To discuss the morphological characteristics and development pattern of cervical uncinate in the youth by scanning
and three-dimensional reconstruction imaging measurement.

METHODS: Sixty-six young people aged 6 to 20 years were selected with the following standards: no trauma, neurological
symptoms and signs. Then, thin line scans of multi-slice spiral CT (0.625-1.25 mm, scope: C1—T4) were carried out. The original data
were imported to three-dimensional reconstruction software in DICOM format according to gender, age group for statistical analysis.
RESULTS AND CONCLUSION: The basal length, width, height, spacing and angle of uncinate process from C4 to C; showed an
increasing trend, and also showed an increasing trend with age. However, these indicators were not significantly different in
gender and side. Uncinate angle in all age groups had no obvious rules, but the variation was larger. Three-dimensional
reconstruction of cervical uncinate process by image data reflects the variation of age and developmental characteristics of

cervical disease diagnosis and provides detailed theoretical basis for clinical application.
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Table 1 Basic conditions of the subjects
Group Age (yr) n Male/Female
A 6-10 16 13/3
B 11-15 21 16/5
C 16-20 29 21/8
Total 66 50/16
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Figure 1 Measurement of cervical uncinate process
base
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Figure 2 To measure the height of uncinate process
(b), width of the uncinate process base
(c), distance of uncinate process (d),
inclination of uncinate process (e)
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Table 2 Measurement results of the C; 7 uncinate process base
length in different age (x£s, mm)
Vertebal 6-10 yr 11-15 yr 16-20 yr
c 6.89+1.28 8.92+1.31 9.80+1.39
s (4.57-9.75) (6.85-7.81)™ (7.03-13.02)%
c 7.51£1.00 9.59+1.36 10.83+1.73
4 (5.51-9.95) (4.42-12.13Y°  (5.71-15.00)*
c 7.37+1.54 10.24+1.48 10.87+1.69
s (5.17-12.16)° (7.23-12.80) (6.24-14.84)
c 7.42+1.33 9.64+1.09 10.70+1.76
© (5.39-11.53) (7.91-11.95)° (6.43-14.52)
c 6.54+1.08 8.85+1.43 10.08+1.71
4 (4.06-9.59) (5.75-11.64) (6.71-13.09)®
The data in brackets: min-max; *P < 0.05, vs. age between 6 to 10 yr;
®P < 0.05, vs. age between 11 to 15 yr; °P < 0.05, vs. C; of the same age;
9P < 0.05, vs. Cs of the same age; °P < 0.05, vs. C, of the same age
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Table 3 Measurement results of the C;7 uncinate process base

height in different age (x£s, mm)
Vertebal 6-10 yr 11-15yr 16-20 yr

c 3.59+0.85 4.55+0.86 5.33+1.33

3 (0.82-4.70) (2.64-6.21)% (2.57-8.00)**
c 3.96+0.93 5.00£0.76 5.47+1.16

4 (2.05-5.96) (3.01-6.83)° (3.58-8.26)*
c 3.61+0.81 5.341+0.90 5.74+1.01

° (2.23-5.71) (2.84-7.01)° (3.15-7.75)*
c 3.87+1.04 5.53+1.30 5.95+1.03

© (1.86-6.70) (1.16-8.50) (4.32-8.62)*
c 3.79+0.92 5.40+1.22 5.49+1.07

4 (1.85-5.67) (3.30-7.76)° (3.09-8.88)%

The data in brackets: min-max; *P < 0.05, vs. age between 6 to 10 yr;
P < 0.05, vs. age between 11 to 15 yr; °P < 0.05, vs. C; of the same age;
9p< 0.05, vs. Cg of the same age; °P < 0.05, vs. C;of the same age

T F & (P > 0.05), 16~20% W B4l )y h
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Table 4 Measurement results of the C; 7 uncinate process base
width in different age (xts, mm)
Vertebal 6-10 yr 11-15yr 16-20 yr
c 4.47+1.04 7.52+1.59 7.84+1.50
3 (2.78-6.74) (4.16-12.40)° (4.92-11.36)°
c 5.72+1.50 7.19+1.22 7.88+1.25
4 (2.87-9.17)° (4.41-10.10) (5.02-10.60)°
c 5.80+1.41 7.43+0.93 7.54£1.23
° (3.50-9.42) (5.29-9.33)° (4.81-10.59)*
c 5.84+1.50 7.14+1.16 7.50£1.30
6 (3.13-8.44) (4.44-10.05)* (4.26-10.40)*
c 7.03+1.61 7.46+1.36 8.51+£1.47
7 (4.54-11.28) (4.89-11.36) (4.85-12.90)™
The data in brackets: min-max; °P < 0.05, vs. age between 6 to 10 yr;
bp< 0.05, vs. age between 11 to 15 yr; °P < 0.05, vs. C; of the same age;
9P < 0.05, vs. Cs of the same age; °P < 0.05, vs. C4 of the same age
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Table 5 Measurement results of the C; 7 uncinate process base

distance in different age (xts, mm)
Vertebal 6-10 yr 11-15yr 16-20 yr

= 21.67+0.63 20.86+1.53 20.83+1.71

s (20.09-22.92)*°  (17.99-24.19)°°  (17.77-23.74)**
= 22.04+0.90 22.04+1.81 22.32+1.93

4 (20.55-23.56)°  (18.74-25.52)°  (17.35-25.92)*
= 22.6611.45 23.49+1.53 23.77+2.32

° (21.30-27.02) (20.85-25.91) (19.89-29.36)
= 22.86+1.12 24.41+1.23° 24.501.61

e (21.09-25.63) (21.86-26.37) (19.68-27.37)
c, 23.33+1.11 24.88+2.72 25.50+3.01

(21.742578)  (16.11-29.56)"  (22.43-36.75)°

The data in brackets: min-max; °P < 0.05, vs. age between 6 to 10 yr;
bp< 0.05, vs. age between 11 to 15 yr; °P < 0.05, vs. C; of the same age;
9P < 0.05, vs. Cs of the same age; °P < 0.05, vs. Cs of the same age
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Table 6 Measurement results of the C;7 uncinate process base

inclination in different age (xts, °)
Vertebal 6-10 yr 11-15 yr 16-20 yr

c 121.10+10.03 128.70+8.28 123.00+8.59

s (98.91-142.90)  (104.40-142.80)*°  (107.10-143.00)
c 126.10+6.80 127.20+8.48 126.30+7.19

4 (110.80-141.00)  (105.80-139.80)°  (100.70-140.40)
c 125.40+7.86 128.50+6.39 125.50+6.07

s (107.70-140.70)  (110.10-140.90)°  (113.80-140.30)"
c 127.60+8.87 125.00+6.35 125.40+5.39

6 (114.00-150.50)  (112.60-137.80)  (113.20-134.60)
c 128.50+11.38 123.60+8.00 128.10+6.83

(113.00-151.70)  (113.70-151.90)  (113.10-141.4)°

The data in brackets: min-max®P < 0.05, vs. age between 6 to 10 yr; op <
0.05, vs. age between 11 to 15 yr; °P < 0.05, vs. C; of the same age
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