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A Study on Evaluation of the Subject’s Limiting Angle in Oblique Lumbar MRI Examination
~A trial of lumbar MRI examination for the purpose of reducing the burden on patients~
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[Abstract]

Lumbar spine MRI examinations are usually performed in the supine position, but some may be performed in another
position to avoid interruption or prolongation of the examination due to physical or emotional distress or pain. Although
there are reports of lumbar spine MRI examinations in the lateral recumbent position, there are no detailed reports of
lumbar spine MRI examinations in the oblique position.The results of physical evaluation using a self-made phantom and
image evaluation using volunteer photography indicate that the maximum tilt angle of the subject that can guarantee a
certain image quality is 30°.

The present study has made it possible to perform examinations in the oblique position instead of only in the supine
position, and the increased examination options have alleviated physical and mental distress until the completion of the

examination, suggesting that it can contribute to reducing patient burden.
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Fig.1 Changes in lumbar spine MRI scans at our
hospital (2015-2019)
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Phantom Pictures

Phantom Image

Fig.2 Homemade agar phantom and phantom
image
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Fig.3 Geometric layout of physical evaluation
measurements

a) Table-Gantry Distance : 36 cm

b) Measured while tilting the phantom in 10° increments

¢) coil element

Table 1 Physical evaluation measurement formula

SNR and Uniformity Measurement Formulas
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Table 2 Volunteer imaging parameters

T2WI Sagittal image

— Distance between center of spinal canal TWI
/ and dorsal surface
Slice orientation Axial
Phantom Image (Ax)
/ L Sequence Fast Spin echo
TR (ms) 3000
= | _/—;[__— TE (ms) 110
Fecli . Flip Angle ) 9
Slice thickness (mm) 4.5
Matrix (Frequency x Phase) 256 x 200
Mean of 50 cases ) FOV (mm) 220
(21 males, 29 females, mean weight 605 kg) NSA 6
Fig.4 Comparative verification of PPC at each ETL 12
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Fig.5 Schematic diagram of volunteer imaging
a) Volunteer
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The same points were measured at 0° and 30°
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Fig.6 Measured slice plane
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Original

ex. transverse view of
cervical vertebrae

Fig.7 Pixel Shift Method
Noise=v"Sx*+Sy*-Sxy? - (1)
SNR=SI original / Noise -+ (2)

Table 3 5-point scale

5-point scale

Excellent
Good

Fair

Poor
Undetectable
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SNR 255
Mean = SD 4.4+0.49
P value 0.8413

SNR 233
Mean = SD 4.2+0.75

Fig.11 Image evaluation results
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Table 4 Lumbar Oblique MRI Test Completion
Status

Lumbar Oblique MRI Test Completion Status (n=10)
Number of completed

the number of people

sequences
End in 5 sequences 9
End in 4 sequences 1
End in 3 sequences 0
End in 2 sequences 0
End in 1 sequences 0
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30° Oblique position

supine position

Fig.12 Differences in cauda equina nerve
delineation at different angles
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5. Abbreviations

FOV : Field of View
ETL: =a—}br A~
NSA : number of sample averaged
STIR : Short TI inversion Recovery
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PACS : Picture Archiving and Communication

System
NEMA : National Electric Manufacturers
Association
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