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CT assisted goat lumbar vertebrae anatomical measurement and comparison with human lumbar vertebrae L/U
Jian-tao ,HAN Hua,GA O Zheng-chao ,HE Cai-you ,NIU Bin-bin,GU Meng-chao ,LI Yu-huan ,and HE Xi-jing™. *Department
of Orthopaedics ,the Second Affiliated Hospital of Xi’ an Jiaotong University , X1’ an 710004 , Shaanxi , China

ABSTRACT Objective:To study the anatomical measurement of goat lumbar vertebrae and to compare with human lumbar
vertebrae , so as to build the foundation for establishing animal models of lumbar prosthesis. Methods : The anatomical parame-
ters of the vertebral body, pedicle and intervertebral disc in the fresh lumbar vertebrae of Boer goat and the lumbar vertebrae of
healthy adults were collected by computer aided software Mimics16.0,and the anatomical characteristics of the two lumbar ver-
tebrae were compared with the statistical software. Results: The anterior vertebral body height (VBHa) of goat lumbar was less
than the middle vertebral body height(VBHm) ,which was less than the posterior vertebral body height (VBHp) ,and the maxi-
mum values were (38.7+2.9), (40.1+2.6) and (40.7+2.7) mm respectively. Its endplate width was greater than its depth, with
the whole shaped like a heart or a kidney. The cranial endplate of goats was convex while the caudal endplate was depressed
and the depression was small, with a maximum value of (1.6+0.6) mm. The pedicle height of goats increased from L, to Ls with
the maximum of (30.5£1.9) mm; its pedicle width and angle increased firstly and then decreased with the increase of vertebra
level and the minimum values were (6.7+£0.4) mm and (45.9£2.6)° respectively. The anterior intervertebral disc height was
larger than the middle which was larger than the posterior and all varied slightly with the changes of intervertebral spaces; the
height and width of intervertebral foramen separately waved at (12.9+0.3) to (14.3£1.0) mm and (5.7+1.0) to (6.7+0.9) mm.
The comparative results showed that the vertebral body height, pedicle height and angle of goats were greater than those of hu-
mans (P<0.05) while the width and depth of the endplate, the intervertebral disc height,and etc. were significantly smaller
than those of humans (P<0.05). In addition,some structures,such as the height of pedicle and intervertebral disc,also showed
different changing laws with the increase of vertebra level. Conclusion: Although there are similarities in goat lumbar spine in
some aspects,such as endplate and foramen foramen,there are still many differences in many aspects. Understanding the
anatomical characteristics of goat lumbar vertebrae and the difference between goat and human is of great guiding significance

for the research of goat prosthesis and related technology.
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Fig.1 CT three-dimension reconstruction of lumbar spine  1a. The lum-
bar spine of Boer goats(front view) 1b. The lumbar spine of human (front

view)
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Fig.2 The anatomic landmarks of measurement 2a. Lg vertebra of goat (lateral view) 2b. L vertebra of goat (median sagittal section view) 2¢. Lg

vertebra of goat(cranial view) 2d. L; vertebra of human (median sagittal section view) 2e,2f. Ls and L vertebras of goat(lateral view)
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Tab.1 Related anatomic data about lumbar vertebral body and pedicles of goat(x+s)

§ VBHa VBHm VBHp EPWu EPDu EPWI EPDI EPSDI PDH PDW PDA
ek (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (®)

Ly 31314 32.9+09  33.8+1.5 24.0+0.6 15.1£0.8  25.9+1.0 15.8+0.8 0.3+0.3 24.4+1.9 8.5+0.5 48.2+3.8

L, 34.7+2.0  36.4+1.5  37.1x1.6  24.5+1.0 15.7+0.8  26.0+1.1 15.9+0.5 0.9+0.6 27.7£2.8 8.2+0.4 47.3£2.5

I 37.4+£2.8  38.7£2.1 39.3+1.9  24.5+13 16.7+04  25.8+0.9 16.4+0.6 1.0+0.5 28.7+2.8 7.5+0.3 45.9+2.6

Ly 37.8+2.3 38.8+2.1 40.0£2.0  24.5%1.6 17.5+04  26.4+x1.0 16.7+0.3 1.1£0.4 30.0+1.6 6.8+0.4 46.2+4.9

Ls 38.2+3.3 39.6+2.1 40.1+2.1 24.6+2.0 17.5+0.7  28.0+1.1 16.2+0.3 1.3+0.3 30.0+0.9 6.7+0.5 46.5+£2.7

Ls 38.7£29  40.1£2.6  40.7£2.7  25.5¢1.2 16.2+0.3  30.4+x1.3 15.2+0.6 1.6+0.6 30.5+1.9 6.7+0.4 49.9+5.9

L, 32.4+3.0 33.9+2.5 33.8+2.7 27.4+1.3 14.8+1.0 32.7+2.4 14.9+0.5 1.1£0.8 24.7+2.1 9.2+0.6 55.2+4.8

T VBHa, ME (AT 2 s VBHm Al (A 55 5 VBHp Ml MRS 55 s EPWu, (R L 2840 58 2 s EPDu, {4 1 2 A 83 s EPW A AT 24 5 5 s EPDIL Ak 4
LM IE s EPSDL Al AT 245 M B TR B2 s PDHL ME 5 AR 3 s PDW  HE S AR 5 s PDA MES AR fi . R 1]

Note : VBHa, anterior vertebral body height; VBHm, middle vertebral height;

VBHp, posterior vertebral body height ; EPWu,upper endplate width ; EPDu,

upper endplate depth; EPWI,lower endplate width; EPDI,lower endplate depth; EPSDI,lower endplate sag depth;PDH,pedicle height; PDW, pedicle

width ; PDA | pedicle angle. Follows the same

®2 LWFE#RERZESHEBRLBISH (1)

Tab.2 Related anatomic data about lumbar intervertebral discs and foramen of goat(x+s)

A 5] P IDHa(mm) IDHm (mm) IDHp (mm) IDA(°) IVFH (mm) IVEW (mm)
L 4.5+0.7 2.7+0.6 2.3+0.7 5.4+1.2 14.0+0.7 6.7+0.9
Los 4.6+0.6 2.9+0.6 2.4+0.7 5.3%1.0 14.2+0.7 5.8+1.4
Ls4 5.0+0.7 3.6+0.9 2.8+0.7 3.8+1.2 14.3x£1.0 6.4+1.8
Lys 4.9+0.6 3.0+0.3 2.4+0.7 4.1x1.5 13.5+0.3 5.7+1.0
Ls6 4.9+0.3 3.1x0.6 2.8+0.7 3.9+0.8 13.7+1.2 6.6+1.8
Lo 4.9+0.8 3.4+0.7 2.8+0.6 3.5+0.8 12.9+0.3 6.2+1.7

{8 - TDHa, M (8] 27 = s TDHm A (5] 3 w5 s TDHp , HE i) 55 % s TDA HE 18] 39 #  TVIRH ME (] £L i3 5 IVEW s 4l ] £L 5

T

Note : IDHa , anterior intervertebral disc height; IDHm,middle intervertebral disc height;IDHp,posterior intervertebral disc height;IDA ,intervertebral

disc angle ;IVFH , intervertebral foramen height ; IVFW , intervertebral foramen width. Follows the same
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Tab.3 Related anatomic data about lumbar vertebral body and pedicles of human (x+s)
Wtk VBHa VBHm VBHp EPWu EPDu EPWI EPDI EPSDu  EPSDI PDH PDW PDA
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (®)
L, 25.1£23% 23.8+2.0% 27.2+1.9% 41.6+£3.2" 30.2+£2.2* 44.5+3.0" 31.2+24* 1.520.6 1.7+0.6 154+1.3* 6.9+1.0° 9.7+2.7*
L, 264+2.0% 242+23% 282+2.0% 43.5+£3.0% 32.1£3.0" 457+3.5" 32.6+2.8" 1.84¢0.6 2.0+0.7 15.0+1.4* 7.8¢14 10.3x2.9*
Ly 27.1£1.9% 243+25% 27.8+42.2% 453+3.3% 33.1£2.9" 48.7+3.4% 33.0+2.8" 1.720.7 2.4+1.3 14.6£1.0° 9.4+1.6* 14.846.3"
Ly  27.5+£22% 23.6+2.7% 26.4+2.6* 47.7£2.9% 34.1+4.0 51.4+3.6" 34.1+x4.4" 1.8+1.1 2.6+1.4 13.6£2.1° 11.0+1.6* 17.8+¢8.7*
Ls  27.7#2.0% 22.7+2.5* 24.5+1.7° 50.5+4.1% 33.6£4.2* 52.0+£3.8" 33.6+3.7° 1.4+09 24+12 13.4+2.6* 142+24* 258+10.0"
E:EPSDu, b ZAR MG TR EE o 55 1l 2P BB 5] — i ) 510 A [ 00 5 48 47 AH LE , *P<0.05
Note : EPSDu ,upper endplate sag depth. Compared with the same measuring indicator at the same level of goat lumbar spine , *P<0.05
x4 NFIEMHEEEZSHEEFLERSE (v2s)
Tab.4 Related anatomic data about lumbar intervertebral discs and foramen of human (x+s)
HE 8] it IDHa(mm) IDHm (mm) IDHp (mm) IDA(°) IVFH (mm) IVFW (mm)
L 8.0£1.3* 6.7+1.8* 4.8+1.1% 6.5+1.7 16.6+2.1% 10.6+1.4*
Los 9.1+1.7% 7.8+2.0% 5.0£1.4* 6.0£2.5 18.3+1.9% 10.8+1.1%
Lsg 10.8+2.2% 8.8+1.6" 6.2+1.0" 6.3+2.2" 18.1+2.0% 10.3+1.4*
Lys 12.6+2.1% 9.6+1.3* 6.6+1.0" 8.5+2.5* 17.8+1.8* 10.1£1.3%

T+ 45 1 R ) — e 0 J5 50 AH [0 k4 AR AR HE , *P<0.05

Note : Compared with the same measuring indicator at the same level of goat lumbar spine , *P<0.05
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