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[Abstract] Objectives: To measure the endplate concavity depth(ECD), endplate concavity apex(ECA) and the
sagittal shapes of the endplate, then analyze the changes of the three parameters with age, gender and seg-
ment. In addition, to design the interbody fusion cage, artificial cervical discs and artificial nucleus pulposus
prosthesis for Chinese patients. Methods: 404 cases of Chinese cervical MRI images were selected from the
Shenzhen Second People’s Hospital, including 191 males and 213 females, age range 15-72 years old, aver-
age 38.4+8.8. The ECD and ECA were measured using MRI, and the sagittal shapes of the endplate were
analyzed. The subjects were divided into 5 groups according to age, including 15-27 year—old group, 28-37
year—old group, 38—47 year—old group, 48-57 year—old group and 58-72 year—old group; According to gen-
der, the subjects were divided into 2 groups (male group and female group). According to segment, subjects
was divided into 4 groups, including C3/4, C4/5, C5/6, C6/7. The changes of ECD, ECA and the sagittal
shapes of the endplate were analyzed with age, gender and segment. Results: The sagittal shapes of the end-
plate were no statistically significantly different among 5 age groups (P>0.05); the average ECD was 1.70+
0.42mm, were no statistically significant difference among 5 groups(P>0.05); no statistically significant differ-
ence of ECA were found among 5 groups (P>0.05); between male and female, neither the sagittal shapes of
the endplate nor the ECA were statistically significant different(P>0.05), but the ECD were statistically signifi-
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cant different between male and female (P<0.05), male: 1.79 £0.44mm, female: 1.62+0.38mm. The sagittal
shapes of the endplate were statistically significant between the superior and inferior endplate, most of the su
perior endplate is concave, whilemost of the inferior endplate is flat. The ECD was statistically significant dif-
ferent among segment(P<0.05); but the difference of ECA was no statistically significant(P>0.05). Conclusions:
the ECD and the
ECA. A sex related difference could not be found among the sagittal shapes of the endplate and the ECA,

but could be found among the ECD, male is always lager than female.

not be found among the ECA, but could be found among the ECD.

A age related difference could not be found among the sagittal shapes of the endplate,
A segment related difference could
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concavity apex; The sagittal shapes of the endplate
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Figure 1 The measurement diagram of the cervical endplate. At the median sagittal plane, A is the lowest point of the
front edge of the upper adjacent segment, C is the most concave point, B is the lowest point of the posterior edge of
the upper adjacent segment, E is the front end of the upper adjacent segment, and F is the posterior end of the upper
adjacent segment; the highest point of the front edge of the lower adjacent segment is M, the most concave point is O,
the highest point of the posterior edge of the lower adjacent segment is N, the front end of the lower adjacent segment
is U, and the posterior end of the lower adjacent segment is V. A line is drawn perpendicular to AB that connect AB
and EF, acrossing C and intersects with AB at D, EF at H; another line is drawn perpendicular to MN that intersects
with MN and UV acrossing O and intersects with MN at P, UV at Q Figure 2 The shape of the endplate on the

sagittal plane a Flat b Concave
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Table 1 The endplate shape at different age from C3/4

to C6/7 in mid—sagittal plane
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Table 2 The depth of the endplate concavity among different age groups (x5, mm)
Pt Male Z % Female
15~27 % 28~37 % 38~47 % 48~57 % 58~72 % 15~27 % 28~37 % 38~47 % 48~57 % 58~72 %
1527y 28-37y  38-47y  48-57y  58-72y 15-27y 2837y 38-47y  48-57y  58-72y

C3/4 1.70+0.10

C4/5 1.61+0.07

C5/6 1.49+0.08 1.68+0.05 1.76+0.05 1.84+0.09 1.74+0.03

Co/7 1.53+0.08 1.78+0.06 1.78+0.05 1.57+0.09 1.55+0.23

1.87+0.05 2.00+0.05 1.99+0.10 2.09+0.17

1.76£0.06 1.89+0.05 1.80+0.10 1.99+0.17

1.69+0.14 1.64+0.04 1.67+0.04 1.78+0.08 1.57+0.10
1.61£0.10  1.57+£0.05 1.61+0.04 1.59+0.06 1.67+0.09
1.49+0.09 1.43+0.04 1.50+0.04 1.66+0.07 1.36+0.14

1.61£0.08 1.70+£0.05 1.80+0.04 1.83+0.06 1.68+0.15
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Table 3 Percentage of the endplate concavity apex in

different age groups (xxs,%)
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Table 5 Comparison of depth of the endplate

(x+s,mm)

concavity between males and females

Fk prgis

Male Female
C3/4 1.92+0.44 1.67+0.38%
C4/5 1.8+0.44 1.59+0.387
C5/6 1.71+0.41 1.49+0.36%
Co6/7 1.72+0.45 1.75+0.37

B 15~27 % 28~37% 38~47% 48~57% 58~72 %
Segment  15-27y 28-37y 38-47y 48-57y 58-72y

(D5 53 P41 e P<0.05
Note: (DCompared with males groups, P<0.05

R6 FRMANMIPEBEERMRAMLE (vxs,%)
Table 6 Percentage of the endplate concavity apex in

different gender groups

C3/4 49.36+2.59 49.32+2.72 49.35+2.02 49.47+2.52 48.42+6.08
C4/5 48.51+4.54 48.68+3.67 49.02+3.23 48.29+2.44 47.44+3.31
C5/6 48.7+2.90 48.84+2.84 48.73+3.09 48.98+2.01 46.4+1.70
C6/7 48.94+3.76 48.72+2.86 48.92+2.80 49.13+3.70 47.68+2.06
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Table 4 The statistics of endplate shape at different

gender from C34 to C67 in mid—sagittal plane

ok prgis

Male Female
C3/4 49.51+2.26 49.17+2.74
C4/5 48.58+3.63 48.86+2.84
C5/6 48.34+3.55 49.14x1.95%
Co6/7 48.64+2.75 49.04+3.25
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C4/5  inferior )
endplate 4 55 24 0 1
Concave
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Concave
4
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_ 3 A
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PR
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C6/7  inferior s
endplate 1 o 25 19 1

Concave

D5 T P4 L8 P<0.05
Note: (MDCompared with males groups, P<0.05
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Table 7 The statistics of endplate shape at different

segment
Rk U1 5 5
Flat Concave
AR
Superior endplate 10 394
C3/4 T
Inferior endplate 397 7
I3
Superior endplate 20 384
C4/5 —_—
Inferior endplate 403 I
AR
Superior endplate 27 377
C5/6 o
Inferior endplate 401 3
4R 17 387
Superior endplate
Co6/7 "
AR 374 30

Inferior endplate
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Table 8 The superior endplate concavity depth change

with segment

C3/4 C4/5 C5/6 cer1
93
ot 1926044 1.80:044 1712041 1722045
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