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Effect of the anterior aspect of sacral nerve root tunnel on iliosacral screw placement on the standard lateral image of
sacrum CAI Hong-min,CHENG Chuan-de ™ ,WU Xue-jian,WANG Wu-chao ,TANG Jin-cheng, DUAN Wei-feng, ZHANG
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ABSTRACT Objective:To introduce the location and course of S;,S, sacral nerve root tunnel and to clarify the significance
of the anterior aspect of sacral nerve root tunnel on placement of iliosacral screw on the standard lateral sacral view. Methods
Firstly the data of 2.0 mm slice pelvic axial CT images were imported into Mimics 10.0,and the sacrum,innominate bones,and
sacral nerve root tunnels were reconstructed into 3D views respectively, which were rotated to the standard lateral sacral views,
pelvic outlet and inlet views. Then the location and course of the S,,S, sacral nerve root tunnel on each view were observed.
Results; The sacral nerve root tunnel started from the cranial end and anterior aspect of the vertebral canal of the same segment
and ended up to the anterior sacral foramen with a direction from cranial-posterior-medial to caudal-anterior-lateral. The tunnel
had a lower density than the iliac cortex and greater sciatic notch on the pelvic X-rays, especially on the standard sacral lateral
view,on which it showed up as a disrupted arc line and required more careful recognition. Conclusion:It can prevent the il-
iosacral screw from penetrating the sacral nerve root tunnel and vertebral canal when recognizing the anterior aspect of sacral
nerve root tunnel and choosing it as the caudal-posterior boundary of the “safe zone” on the standard lateral sacral view.
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Fig. 1 Oblique osseous “safe zone” for S, iliosacral screw 1a. A sacral
pedicle axial radiograph of a 66-year-old female exhibited the oblique os-
seous “safe zone” for S; iliosacral screw. The dotted line was painted on
the osseous boundary which was clear to visualize 1b. A variant lateral
sacral radiograph of a 64-year-old male showed the ellipse-shaped oblique
osseous “safe zone” for S, iliosacral screw. The dotted line was painted on

the osseous boundary which was clear to visualize
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Fig. 2 An axial pelvic CT scan of a 45-year-old male demonstrated that
the line connecting the ICDs was tangential to the SNRTs, which made the
transverse osseous “safe zone” disappear. However,there was still an
oblique osseous “safe zone” which can accommodate at least one iliosacral

screw. ICD :iliac cortical density ; SNRT :sacral nerve root tunnel
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Fig.3 All the pictures derived from a 37-year-old male patient showed the location and orientation of the SNRT  (the dotted line)  3a. Pelvic outlet 3D
reconstruction  3b. Pelvic inlet 3D reconstruction  3c. Standard lateral sacral 3D reconstruction  3d. Pelvic outlet radiograph ~ 3e. Pelvic inlet radio-

graph  3f. Standard lateral sacral radiograph. SNRT'; sacral nerve root tunnel
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Fig. 4 On all of these standard lateral sacral radiographs, the location, orientation,and characteristics of the AASNRT as well as the transverse osseous
“safe zone” for SI and S, iliosacral screws were clearly visualized 4a. A standard lateral sacral X-ray derived from a 56-year-old female patient 4b. A
standard lateral sacral X-ray derived from a 64-year-old male patient 4c. A standard lateral sacral X-ray derived from a 26-year-old male patient. AAS-

NRT: anterior aspect of sacral nerve root tunnel
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