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CT assisted morphological study of lumbar endplate L/U Jian-tao ,HAN Hua,GA O Zheng-chao ,HE Cai-you ,CAl Xuan
NIU Bin-bin,GU Meng-chao , LI Yu-huan ,LIANG Hui,and HE Xi-jing*. *Department of Orthopaedics ,the Second Affiliated
Hospital of Xi’ an Jiaotong University ,Xi’ an 710004, Shaanxi , China
ABSTRACT Objective:To study and measure the anatomic structure of lumbar vertebral endplate structure in healthy
adults by computed tomography (CT) technique in order to provide a useful guidance for the optimal design and clinical appli-
cation of lumbar prostheses. Methods : Sixty healthy adults (male and female equals) were recruited for full-waist CT scan after
signing the informed consent form in the imaging department of the Second Affiliated Hospital of Xi‘an Jiaotong University. The
scanning data was imported into the computer aided software Mimics 16.0 for 3D reconstruction and measurement. The acqui-
sition indexes included median sagittal diameter, maximum coronal diameter, concavity depth,median sagittal depression an-
gle, coronal depression angle and so on. Finally,the collected data were statistically analyzed by the statistical software. Re-
sults : The median sagittal diameter and the maximum coronal diameter of the upper and lower endplates were not only different
between the different sexes (P<0.05),but also were increased with the increase of the lumbar spine sequence. The concavity
depth of upper and lower endplates had no gender differences (P>0.05),but had a little change from L, to Ls, fluctuating from
1.5 to 2.0 mm and from 2.2 to 3.9 mm,respectively. In the same sequence,the concavity depth of lower endplate in males was
greater than that of upper endplate ,and the difference was statistically significant (P<0.05) ,but there was no significant differ-
ence in the concavity depth of upper and lower endplate in females (P>0.05). Sagittal concavity angle and coronal concavity
angle of upper and lower endplates changed slightly with the increase of vertebral order,and there was no gender difference in
sagittal and coronal concavity angle of most vertebral sequences (P>0.05). Statistics showed that the largest concavity near the
caudal lumbar endplate was located on the dorsal side of the endplate plane. Conclusion: The anatomical structure of the lum-
bar endplate is very complicated. It is important to master the anatomical parameters of the endplate and make full use of CT
before operation for the development and clinical application of the lumbar prosthesis.
KEYWORDS Lumbar vertebrae; Anatomy; Prosthesis implantation
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Fig.1 Three dimensional reconstruction of lumbar spine and all the measuring indicators ~1a. The median sagittal plane of lumbar vertebra: ASu,angle

of median sagittal plane of upper endplate ; AS], angle of median sagittal plane of lower endplate  1b. The median sagittal plane of lumbar vertebra : EPS-
Du,upper endplate sag depth; EPSDI,lower endplate sag depth; LSPu,length between the maximum concave point and the posterior side of the upper
endplate ; LSAu, length between the maximum concave point and the anterior side of the upper endplate ; LSPI, length between the maximum concave point
and the posterior side of the lower endplate ; LSAL, length between the maximum concave point and the anterior side of the lower endplate  1c. the coronal
plane corresponding to the largest concave of the median sagittal plane : ACu, angle of coronal plane of upper endplate ; ACl, angle of coronal plane of lower
endplate  1d. The coronal plane corresponding to the largest concave of the median sagittal plane : LCRu,length between the maximum concave point and
the right side of the upper endplate ; LCLu,length between the maximum concave point and the left side of the upper endplate ; LCRI,length between the
maximum concave point and the right side of the lower endplate ; LCLI,length between the maximum concave point and the left side of the lower endplate
1e. The upper endplate of lumbar vertebra: EPDu ,upper endplate depth ; EPWu,upper endplate width ~ 1f. The lower endplate of lumbar vertebra: EPDI,
lower endplate depth ; EPW1,lower endplate width



<1132 PG 2018 45 12 H 55 31 455 12 ] China J Orthop Trauma,Dec.2018, Vol.31,No.12

F1 ExLELRBXBESHE (1)

Tab.1 Anatomic parameters about the upper endplate of lumbar vertebras(x+s)

o EPDu(mm) EPWu(mm) EPSDu(mm)
fiie UH §/3 i P U % tfE P I £y t1E PHH
L 31.9+2.3 29.0+2.3 2.566 0.021 43822 39916  4.016 0.001 1.5£0.8  1.9£0.6 0.546 0.234
L, 33.6+2.2  30.6+3.1 2.394 0.030 45.8+1.7  41.1x24  4.665 0.001 1.7¢1.0  1.9+0.6 -0.640  0.532

Ls 35.8+1.5 31.3£2.5 4.691 0.001 48.2+1.8 41928  5.720 0.001 2.1+0.8  23+x09 -0372  0.715
Ls 37.0+1.9 31.3£2.7 5.111 0.001 50.1+1.9  44.1£2.8 5297 0.001 2.0£09  2.6+0.8 -1.229  0.238

Ls 37.5+2.6 32529  3.647  0.002 507429 453235  3.483 0.003 2.0+09 22+09 -0413  0.685
S, 344£22  30.8+22 3222  0.006  50.4+49 45332 2387 0.031 34£12 38209 -0.736 0473
) ASu(®) ACu(®)
LN . . o .
% e e P 5 i PE I i P A i P
L, 166.5+3.5 163.7+52  1.345  0.199  174.1+25  -5595  <0.001 172.7+4.5 -3.465 0.005 0.849  0.409

L, 163.3+4.3  164.4+6.6 -0.323  0.751 173.7+2.6 -6.375 <0.001  173.5+4.0 -3.123 0.009 0.137 0.893
Ls 166.4+5.1  162.5+8.1 1.254 0.229 174.8+2.2 -4.775 <0.001  172.8+4.6  -2.931 0.013 1.220 0.241
Ls 166.6+4.7 159.2+8.2  2.380 0.031 172.9+4.4 -3.122 0.006 169.9+4.1  -3.108 0.009 1.444 0.169
Ls 166.8+4.1 161.1+5.8  2.374 0.031 172.8+2.4 -3.965 0.001 169.4+2.4  -3.513 0.004 2.897 0.011
Sy 168.7+4.1  169.9+5.7 -0.503  0.622 161.1+6.7 3.069 0.007 153.5+8.5 4.234 0.001 2.067 0.056

TP 7R 15 53 Pk ) — HE A P 10 AT 000 L 45 48 bL A 5 P 30 5 (] P 59 AT [ e O 370 2 A 2 R T 111 6 0 AT L
Note : P* represented that the comparisons with the same measurement index at same vertebral level of males. ; P* represented that the comparisons with the

concave angle of the median saggital plane of the same gender

R2 BEHTEREXBISH (1)

Tab.2 Anatomic parameters about the lower endplate of lumbar vertebras (x+s)

EPDI(mm) EPWI(mm) EPSDI(mm)
% £y i PH % kS tfE PE B ol P & efil P ol P
L 329423 30.2+£2.8 2203 0.044 46.5+2.2 41.1x2.5 4.701 0.001 2.2+0.5 -2.314 0.033 2.1x0.6 -0.488 0.634 0.290 0.776
L, 35.7«1.7 31.5£3.2 3.472 0.003 47.6+2.0 422+2.6 4.765 0.001 2.5+0.5 -2.320 0.032 2.3x0.7 -0.985 0.344 0.691 0.500
Ls 359+1.7 31.0£2.7 4.626 0.001 50.4+2.0 43.9+2.8 5.549 0.001 3.1x0.9 -2.624 0.017 2.6x0.9 -0.609 0.554 1.291 0.216
Ls 36.8+2.8 32.4+2.8 3.191 0.006 52.6+2.8 45.6+3.7 4.443 0.001 3.9+1.1 -4.050 0.001 2.9+0.7 -0.853 0.410 2.034 0.060
Ls 36.4£1.9 32.4+2.6 3.719 0.002 51.2+4.1 45.0+2.8 3.474 0.003 3.4+1.2 -2.965 0.008 2.9+0.9 -1.411 0.184 1.109 0.324

e ASL(°) ACL(°)
5 I tfi P 5 L POl I t1H P t{H Pl
L, 168.0£3.3  166.0£53 0964 0350  173.0+3.8 -3.174  0.005  170.9+4.5 -1.884  0.084 1024 0322

L, 167.2+43  163.8+x4.6 1553  0.141 172.2+3.1  -2.978 0.008 168.6+3.6  -2.170 0.051 2.200 0.044
Ls 166.3+5.6  161.1x6.8 1.724  0.105 169.4+3.7  -1.438 0.168 165.8+5.5 -1.424 0.180 1.605 0.129
Ly 161.9+43  158.8+64 1.196  0.250 162.5¢9.2  -0.192  0.850 160.7+3.1 -0.689 0.504 0.507 0.619
Ls 157.4x11.6  154.8+7.3  0.530  0.604 162.6+7.9 1.188 0.250 158.9+7.6  -1.042 0.318 0.982 0.342

TEP* R 5 55 PR IR] — M 1A 510 A 7 00 45k 4 A He A58 5 P 5 (] — e ¢ b A (] — 00 Sk 8 B Bl 505 P 7R 5 T e ) A T Al 4 P2 370 T vl kAR T 1
B A AR FL AR

Note : P*represented that the comparisons with the same measurement index at same vertebral level of males ; P represented that the comparisons with the
same measurement index of the upper endplate in the same vertebra; P represented that the comparisons with the concave angle of the median saggital

plane of the same gender. P<0.05 represented that the statistical significance existed

FEAN M HER 22 A Gt 25 8 L (P<0.05) it FEhR i BAAREE . i 3% 1-2 jbnl i, B F 20 % kA
AR E 75 25 I TC G T HE R L (P>0.05) . 5 bR AH B A M5 22 5 (P<0.05) , 1 H. 34 bifi &
2.2 LRPESEAR HE A e B0 348 i e A S G g, (ELTE R o A I
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P E A 2018 4F 12 J155 31 4545 12 1)

China J Orthop Trauma,Dec.2018,Vol.31,No.12

-1133-

e S IC G 2 L (P>0.05) , R 5 Fifi 46 BEATE 7 5 1Y)
W4y 9 7E 1.5~2.0 mm 5 1.9~2.6 mm N3l , (H1E
HEE A S IR ER P I, 43l (3.4+1.2) mm 5
(3.8£0.9) mm; FHYENAARMFARE S LMk R 2%
SLGE2EE L (P>0.05), W bl & e T 511
B AR S A A K, HBOE B B Y gy ) oy 2.2~
3.9 mm 5 2.1~2.9 mm, 5P ] —FEHE T 51 (9 F 24k
[T B R 8 R b i YT B TR B (P<0.05) 5 % % |
T 2R M FA IR A 22 S e ge it e B L (P>0.05)

®3 ERXRERAMMBLEELIRAE

#3445 T BN R ORI AL B B A A G
RS LA RO Fe o B, 45 R R o 55 2, H BN A4
T F SRR THT 5 A M o Ak 8 4 M T 25 5 i 5 ) B S
TEFE I 2 A AR PP 21 B 22 S A it i L (P<
0.05) , 75 58 3z Sk M A4 IEME 2 1) |- 22 S o ge i+ i X
(P>0.05) ;5 fEse R b JC18 5 4o e bR 2 A M1 Ak
PR ZAA A N G 22 S e SE 8 L(P>0.05)
3 itig

I M A ] 5 5% 1 L B TR R S T

1B FZAIT L (x5, mm)

Tab.3 Comparisons between the lengths from the maximum concave to the anterior or posterior side of the median sagittal

plane of endplates(x+s,mm)

5 E/8
i ~ _ ~
- 2 T4 AR TR
LSAu  LSPu t{H Py LSAl LSP1 1 P 1SAu LSPu IR Py LSAl LSP1 L1 Py

Ly 150+ 154+ -0476 0.640 17.7+ 132+ 3.989 0.001 145+ 150+ -0310 0.762 16.1+ 14.1=x 1219 0.246
1.8 2.5 2.9 1.9 4.0 2.2 3.0 3.0

L, 16.6+ 159+ 0463 0.649 191+ 143+ 3.500 0.003 16.0+ 14.6+ 0820 0428 17.7+ 133+ 3.574 0.008
3.5 32 35 2.7 3.6 2.4 3.1 1.8

Ls 184+ 151+ 2905 0.009 18.8+ 14.1x 6521 <0.001 175+ 152+ 1540 0.150 19.0+ 134+ 4.172 0.001
2.8 2.1 1.9 1.3 33 2.1 3.2 1.4

Ly 19.6+ 144+ 3700 0.002 202+ 132+ 5211 <0.001 193+ 13.6+ 5.046 <0.001 192+ 133+ 4.895 <0.001
33 2.9 35 24 2.8 1.1 2.6 1.8

Ls 202+ 14.1x 5452 <0001 206+ 123+ 5930 <0.001 202+ 129+ 6701 <0.001 205+ 123+ 8284 <0.001
2.5 2.5 34 2.8 1.9 2.2 2.2 1.5

S, 17.6+ 134+ 5091 <0.001 - - - 170+ 13.8+ 2424 0032 - - - -
1.8 1.8 2.9 2.1

R4 EARE & K M b AL BE B AR A A 1B XA X EE (x5, mm)
Tab.4 Comparisons between the lengths from the maximum concave to the left or right side of the coronal plane of endplates
(x+s,mm)
! % t(
ﬁg I 4 TR I 44k TR
LCRu LCLu 1 P{i LCRlI LCLI 1 Pf{i LCRu LCLu t 1 P{i LCRlI LCLI 1 Py

L 19.8+ 19.5+ 0425 0.676 218+ 215+ 0416 0.682 190+ 184+ 0972 0350 20.8+ 19.8+ 1.079 0.302
1.6 1.1 1.9 1.7 1.0 1.3 1.7 1.6

L, 207+ 205+ 0220 0828 228+ 226+ 0278 0784 209+ 192+ 1715 0.112 218+ 215+ 0305 0.765
2.7 1.7 1.7 1.3 1.8 1.7 1.7 1.8

L, 230+ 223+ 1072 0298 243+ 239+ 0572 0574 219+ 212+ 0656 0524 230+ 233+ -0.286 0.779
14 1.2 1.7 14 2.0 1.8 1.8 2.2

L, 237+ 23.6+ 0.155 0879 247+ 248+ -0.178 0860 23.6+= 23.1x 0353 0.731 241+ 242+ -0.122 0.905
1.7 1.7 1.6 1.1 2.3 2.7 1.4 1.9

Ls 239+ 235+ 0466 0.647 244+ 236+ 0805 0431 248+ 244+ 0291 0776 229+ 23.1+x -0.155 0.879
1.6 2.1 1.8 24 24 2.3 24 33

S, 235+ 238+ -0291 0774 - - - - 232+ 236:x -0.168 0869 - - - -
2.6 22 34 4.0
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