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Application of Incidence Angle on Lumbar Spine Anteroposterior General
Radiography Image according to Measured Intervertebral Disc Angle
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Abstract

L-spine 3~4, L-spine 4~5, and L-spine 5~Sacrum 1 intervertebral disc(IVD) angle according to gender,
age, body mass index(BMI), lumbar lordosis angle(LLA) were compared and analyzed. The
anteriorposterior incidence angle of L-spine 3 ~ 4, L-spine 4 ~ 5 and L-spine 5~Sacrum 1 in body mass
index were 5.66, 13.23 and 29.13 degrees in the head direction and L-spine 3 4, L-spine 4 ~ 5, L-spine
5~Sacrum 1 had 6.32 degrees, 16.09 degrees and 35.36 degrees in the head direction. The distortion
area ratio comparison was performed with the phantom image using the proposed incidence angle.
There was a significant difference in L-spine 4~5 and L-spine 5~Sacrum 1 VD angle relative to body
mass index and LLA(p¢0.05), IVD angle and LLA were positively correlated(p{0.05).As a result of
evaluating the usefulness of the image by applying the incidence angles of the disc angles according
to the phantom angle of deviation to the head direction as 11 degrees for L4 and 26 degrees for L5,
the distortion ratio area decreased from 14.90% to 12.11% in L4 , And from 15.25% to 13.72% in L5.
In anteriorposterior image of the Lumbar spine applying the incidence angle according to the measured
disc angle, it is possible to reduce the distortion to purpose L4, L5. And improved the quality and
diagnostic information of the target site.
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33 2. Measurement of lumbar vertebral lordosis angle
and disc angle

ot AN

3% 3. Measure the area of distortion using the ROI
free draw tool of the PACS program (marosis,
marotech)
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Table 1. Comparison of IVD angle according to Characteristics
13-4 L4~15 L5~S1
Mean SD p-value Mean SD p-value Mean SD p-value
Gender Male 5.79 3.31 0.038 14.39 4.62 0.067 32.80 5.54 0.529
Female 7.48 3.44 17.44 6.65 31.53 8.44
Normal 5.66 357 0.441 13.23 4.90 0.000 29.13 5.50 0.000
BMI Overweight 5.98 3.18 14.66 448 34.46 4.04
Obesity 6.42 3.18 16.83 4.65 36.22 478
LLA Under 30° 5.58 3.62 0.154 13.10 498 0.000 29.40 5.49 0.000
Over 30° 6.32 3.11 16.09 4.53 35.36 4.81

* IVD: Intervertebral disc angle, BMI: Body mass index, LLA: Lumbar lordosis angle
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Table 2. Correlation between IVD angle and BMI,

LLA
BMI L3~L4 L4~L5 L5~81 LLA
BMI 1
L3~14  -0.116 1 0.763** 0.485%* 0.180*
L4~Lb 0.076 0.763** 1 0.725** 0.405**
L5~S1 0.012 0.485%* 0.725** 1 0.575%*
LLA 1

*p<0.05, **p<0.01

*** |VD: Intervertebral disc angle, BMI: Body mass index, LLA:
Lumbar lordosis angle
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Table 3. Incidence angle on lumbar spine
anteroposterior general radiography
according to LLA

LLA Under 30° LLA Over 30°
L-spine region
Mean SD Mean SD
L4 9.34 4.30 11.21 3.82
L5 21.25 5.24 25.73 4.67

* LLA: Lumbar lordosis angle
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Table 4. Comparison of distortion area according to incidence angle on L4 and L5

Incidence angle Vertebral body

Upper endplate

Lower endplate Distortion area ratio(%)

area(mm?2 ) distortion area(mm2 ) distortion area(mm2 )
L4 0° 1411.00 133.67 76.56 14.90
11° 1455.33 149.85 26.38 12.1
0° 1455.58 115.17 106.79 156.25
L 26° 1772.28 54.85 188.35 13.72
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