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Clinical Effect from Axially Loaded MRI Examination of Lumbar Spine

LIU Qing- yu, CHEN Jian- yu, LIANG Bi- ling
( Department of Radiology, The Second Affiliated Hospital, SUN Yat- sen University, Guangzhou 510120, China )

Abstract: Objective To evaluate the effects of axially loaded MR imaging on the lumbar spinal canal, and its
clinical value. Methods A total of 267 disc levels from 89 patients were examined in psoas- relaxed position
(PRP) and axially compressed supine position (ACE) of the lumbar spine. Sixty- one patients with low back pain, 19
with sciatica, and 9 with neurogenic claudication were included in the study group. Results As compared with
PRP, there was a statistically significant reduction (>15 mm?) of the dural sac cross- sectional area (DSCA) during
ACE in 38 patients (43%) and 55 disc levels (21%), the mean reduction of the DSCA was 27 mn¥ at Ly, level, 30
mm?at Lyslevel, 28 mm? at Ly/S, level. A significant reduction of DSCA was commonly noted in the patients with
sciatica or neurogenic claudication during ACE, the percentage reached to 68% (13/19) and 78% (7/9),
respectively. However, a significant reduction of DSCA was noted in only 30% (18/61) patients with low back pain.
The DSCA changed significantly in 13 patients from more than 100 mn? or 75 mm? during PRP to less than 100
mm? or 75 mm?during ACE. Other findings during ACE including: 32 disc levels with an increasing severity of disc
herniation was noted in 26 patients, 16 disc levels with neural foramen stenosis was found in 12 patients, 11 disc
levels with ligamentum flavum thickening was observed in 10 patients, 3 cases facet dislocation and 3 cases lumbar
spondylolisthesis were also obtained. Conclusion Axially loaded imaging provides additional valuable information as
compared with conventional imaging methods, and it is helpful in the diagnosis of lumbar spinal canal stenosis and
occult spondylolisthesis.
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Table 3 The dural sac area measurement during PRP and
1 ACE (>15 mm?) ACE exam in 13 patients
Table 1 Patients with a significant decrease (>15 mnv)in L, level Lys level Ly/S, level
dural sac cross- sectional area during ACE n No. PRP- ACE PRP- ACE PRP- ACE
Sciatica Neurogenic claudication Low back pain Sum area( mm?) area( mm?) area(mnv)
Patient cases 13 7 18 38 1 144- 132 131-98" 62- 44
Ly, level 4 2 3 9 2 102- 100 109- 78" 132-124
Lys level 8 7 9 24 3 205- 187 125- 63" 140- 112
Ly/S; level 6 4 12 22 4 167- 143 97- 68" 112-97"
5 182- 163 134-96" 90- 56"
6 120-91" 118-109 166- 137
7 238- 205 105- 75 120- 106
8 97- 65 154-138 96- 70"
9 124-94" 90- 63" 88- 86
10 163- 127 108- 86" 150- 134
i s 11 162- 145 85- 65" 80- 62
2 PRP ACE MRI .
) ) ) . 12 139-132 119- 105 96- 63
Fig.2 Comparison of PRP with ACE MRI exam in the .
13 235- 227 77-52 62- 52

patient with bilateral sciatica

PRP (A): The neural foramen and dural sac was normal at Lg,
disc level. ACE (B): A decrease of more than 15 mm? in dural sac
cross - sectional area (long arrow) and narrowing of the neural

foramen bilaterally (short arrow) were found

PRP 11 (12%)15
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Fig.3 Comparison of PRP with ACE MRI exam in the
patient with neurogenic claudication.

PRP (A): The dural sac cross- sectional area was 125 mm? at Lys

disc level. ACE (B): An increasing severity of disc herniation and a
significant spinal canal stenosis (arrow) was noted, the dural sac
cross- sectional area was 63 mm?
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Dural sac cross- setional area in these 13 patients was larger
than 100 mm? or 75 mm? during PRP, however area significantly
decreased to less than 100 mm? or 75 mm? during ACE (*disc level)
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Fig.4 Comparison of PRP with ACE MRI exam in the
patient with chronic low back pain

PRP (A): Lys disc was normal, the dural sac cross- sectional
area was 134 mm?. ACE (B): Right facet dislocation (arrow), bilateral
ligamentum flavum thickening and changed configuration of the
ventral part of the fat pad was demonstrated, the dural sac cross-
sectional area was 96 mm? and concentric stenosis of the dural sac
was noted.
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