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Anatomical and Biomechanical Study of Sacral Pedicle and Lateral
Mass

LI Meng-jun', DAI Guo-giang', ZHAN Xin-hua', HAN Shuang', FENG Zhi', CAI En-
ming', WANG Jin-wu’*, JIANG Hai-tao> HUANG Min*>, LIAO Guang-shan’, LIU Xiao-

lin?. (1. Department of Orthopedics, Anting hospital, Shanghai 201805, China; 2. Department of Orthopedics,
Shanghai 9th People’ s Hospital Affiliated to Shanghai Jiaotong University School of Medicine, Shanghai Key
Laboratory of Orthopaedic Implant, Shanghai 200011, China)

Abstract. Objective To study the anatomical and biomechanical features of sacral pedicle and lateral mass to
provide evidence for clinical sacral pedicle and lateral mass screw fixation technology. Method 60 adult patients
spiral CT images of sacrum and coccyx were selected randomly. The sacral pedicle and lateral mass screw entry
point was determined, and the crew trajectory were measured using the three dimensional reconstruction. Mean-
while, the gross anatomy was done for 15 adult cadavers to determine the sacral pedicle and lateral mass screw
entry point. The length, width and angle of sacral pedicle and lateral mass screw trajectory was measured. 8 of
15 cadaver specimens were selected to test for the maximal extraction force for sacral pedicle and lateral mass
screws. Results The diameter and length of S1 ~ S5 sacral pedicle and lateral mass screw trajectory are signifi-
cantly regular, with inclination angle is about 20°. The S1 pedicle screw entry point is located at intersection point
of basal lateral part of articular process and median line of transverse process, no significant difference is found
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between the maximal extraction force of pedicle and lateral mass screws ( P>0.05). The entry points of S2 ~5
pedicle screws are located at the intersection point of the line connecting adjacent posterior sacral foramina and
median line of transverse process. The lateral mass screw entry point of S2 ~ 5 is on the median side of intersec-
tion point between median line of transverse process and lateral sacral crest. The maximal extraction force of

pedicle screws are significantly different from the lateral mass screws( P <0.05). Conclusions

Both the sacral

pedicle and the lateral mass screw fixation technology can offer effective fixation and reconstruction for the frac-
ture of sacrum and coccyx, but the pedicle screw fixation may be more convenient, safe and reliable than the lat-

eral mass screw fixation technology.

Key words : Sacrum; Coccyx; Pedicle; Lateral mass; Biomechanics; Screw
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Tab.1 The commonly data of CT image group, cadaver group and biomechanics group

i % 5 Z F i 5 Wi Wik HAmREKE M BT HE
R 440 60 31 29 45.52 6 3 56 4 28 21 11
PR 15 43.81 2 2 12 3
ki 8 46.75 1 1 8

%2 CTEGHAARMBELCAR(Xxsd)
Tab.2 The measure result of CT image data group (X sd)
E 7N S1 S2 S3 S4 S5 Col Co2
HES R K E/mm 41.3 +5.6 31.7 £3.4 20.4 £3.6 10.7 2.7 8.8+2.6
HWERMAE 22.6 +5.4 23.3+6.2 23.7 £5.2 24.1 +4.3 23.1+5.3
HES R TE E/mm 19.9 +2.5 10.2 £1.9 10.3 +2.1 10.2 +1.8 10.1 1.9
M)A B/ mm 37.6 £5.4 38.1+6.2 31.7 £3.3 11.4 +2.3
e i £ 38/ © 22.6 £4.6 24.3£6.5 23.6 £5.5 23.2£5.6
BRI E/mm 12.8 +2.5 10.4 £1.7
BB IR/ mm 10.2 1.6 09.6 1.8
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F4 HEEFHSR.UR.ESEERZLITEXEHNBEFER (Xxxsd)N]
Tab.4 The biomechanical force of pedicle and lateral mass from S1 to S2, and Col to Co2 [ (Xxsd)N]
Bt S1 S2 S3 R S5 Col Co2
TH R-ped. L-mass R-ped. L-mass R-ped. L-mass R-ped. L-mass R-ped. = G
1 403.3 66. 86 348.43 26.83 522.76 28.81 234.06 70.31 102.1 208.07 181.12
2 617.02 169.77 326.81 92.35 84.66 155.99 56.43 63.01 26.64  119.24
3 98.5 272.82 136.71 43.76 17.2 38.02 100.39 88.7 113.79
4 145.83 117.79 165.02 29.44 68.52 41.64 64.23 38.35 77.4 183.45 41.95
5 62.36 87.15 214.82 36.72 78.33 41.07 95.78 15.91 68.1 156.36  140.08
6 468.2 33.06 342.06 102.55 52.21 76.24 231.1 137.89 187.16 212.17 103.62
7 250.78 123.79 76.15 51.02 191.87 54.58 35.82 100. 15 172.19 101.43
8 180.94 117.03 197.72 107.09 150.96 114.94 125.61 74.61 31.82 26.7
e 8 8 8 8 7 6 7 8 8 7 8
oL 278.37 123.53 225.97 61.22 164.19 53.32 137.34 58.42 91.27 149.65 103.49
P t' =2.0796 t'=4.3138 7=27.00, ' =2.5589 i'=1.479,
P>0.05 P<0.05 P<0.05 P<0.05 P>0.05
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