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Diagnosis and Prognosis of Adult Post-traumatic Cervical Cord Injury Without
Radiographic Evidence of Trauma Using M agnetic Resonance I maging

Heui-Jeon Park, M.D., Phil-Eun Lee, M .D., Wan-Ki Kim, M.D., Young-Jun Shim, M.D.

Department of Orthopedic Surgery Yonsei University, Wonju College of Medicine, Wonju, Korea

— Abstract —

Study Design: This is a retrospective review of 10 consecutive patients with spinal cord injury without radiographic evidence of
abnormalities (SCIWORA) and 17 spinal cord injury patients without radiographic evidence of trauma (SCIWORET).

Objectives: We wanted to assess the MRI and clinical findings, the prognosis and effect of anterior decompression of the spinal
cord in SCIWORET patients.

Summary of the Literature Review: SCCWORET is not uncommon among middle-age and elderly people. It is less reported in
adults as compared with children. There are no studies on the method for the treatment or the effectiveness of anterior decom-
pression of the spinal cord.

Materials and Methods: From February 1994 to December 2005, this study included 27 patients who had cervical spinal cord
injury without radiographic evidence of trauma on the plain roentgenography and MRIL Ten patients had no spinal cord com-
pression (SCIWORA patients, group 1) and 17 had their spinal cord compressed from the anterior (SCIWORET patients, group
2), We conservatively treated the group 1 patients and 10 of the group 2 patients, and anterior decompression and fusion were
done for 7 of the group 2 patients. Neurological evaluation was performed initial and at last follow up using an ASIA motor
score and the Frankel grade.

Results: The patients who had spinal cord edema on MRI had a better prognosis than those who had contusion (p=0.06). There
is no statistical difference between the two groups for the neurologic changes at the initial period and the last follow up period
(p=0.06, 0.61). Decompression of the spinal cord anteriorly was not effective for the neurologic recovery (p=0.25) and the
involved segments were not related to the neurologic changes (p=0.34, 0.25).

Conclusions: It was presumed that patients with edema of the spinal cord had a better prognosis than those with contusion of
the spinal cord. There was no difference between the SCIWORA and SCIWORET groups for the neurologic changes and ante-
rior decompression was not effective for the recovery of neurologic symptoms. This study was limited by its retrospective
nature and the small number of patients, so a multi-center study is needed.
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Fig. 1. 58-year old man with acute spinal cord injury. MRI of the cervical spine was obtained trauma day(A, B) and
12 months (C, D) after injury. (A) Sagittal midline T1-weighetd image shows isointensity cord lesion at C3-4.
(B) T2-weighted image shows diffuse hyperintensity cord lesion at C3-4, indicating the existence of edema.
(C) Sagittal midline T1-weighted image shows isointensity lesion at C3-4 level. (D) T2-weighted image
showsill defined diffuse hyperintensity lesion at C3-4 level, indicating gliosis.

Fig. 2. A 48-year old woman presenti ng Frankel C MRI of the cervical spl ne was obtained 2 days (A, B) after injury
and 1 year (C, D, E) after anterior decompression and fusion. (A) Sagittal T1-weighted image shows dlightly
hypointensity cord lesion at C4-5. (B) T2-weighted image shows relatively well defined hyperintensity cord
lesion at C4-5, indicating existence of cord contusion, and slightly protruded disc. (C) Sagittal midline T1-
weighted image shows isointensity lesion at C4-5 level. (D) T2-weighted image shows ill defined diffuse
hyperintensity lesion at C4-5 level. (E) T1-weighted Gadullium enhanced image shows hypointensity(not
enhanced) lesion at C4-5 level, indicating gliosis.
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Table 1. Neurologic changes between the groups (ASIA score)
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Initial Follow up Improvement
Edema (n=12) 63.0(+32.8) 89.7(+14.5) 26.7(+27.7)
Contusion (n=15) 40.3(+26.7) 73.0(+24.8) 32.7(+17.2)
p vaue 0.06 0.06 0.51
*SCIWORA (n=10) 47.3(+31.6) 78.3(+25.3) 31.0(+21.7)
' SCIWORET (n=17) 57.8(+30.0) 82.8(+19.7) 29.1(+21.8)
p vaue 0.60 0.61 0.83
Decompression (n=8) 66.9(+20.1) 88.4(+ 8.2 21.6(+15.1)
Non operation (n=9) 44.6(+33.3) 78.9(+24.5) 34.3(+24.9)
p value 0.14 0.27 0.25
Single leve(n=18) 54.7(+27.3) 85.2(+16.2) 30.5(+21.8)
Multiple level (n=9) 41.7(+37.9) 69.6(+31.2) 27.7(+21.6)
p value 0.34 0.25 0.77

*SCIWORA; spinal cord injury without radiographic abnormality

' SCIWORET; spinal cord injury without radiographic evidence of trauma
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