Roentgenographic Studies on Lordosis of the
Lumbosacral Region
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Table 1.

it

The four groups of subjects studied

Number Average age (range)
Group Sex of cases (vears)
M 29 20.5 (18~30)
Control
F 29 20.2 (18~30)
M 30 22.5 (16~29)
Lumbago
F 30 21.9 (16~29)
) M 30 26.0 (16~38)
Spondylolysis
F 25 29.5 (16~39)
o M 30 24.3 (17~35)
Sciatica
F 29 29.1 (17~38)

Control : Healthy young adults who had no history of low back pain or sciatica. Lumbago:
Patients who had low back pain without a positive reaction to the straight leg raising
test. Spondylolysis : Patients with L5 spondylolysis (including L5 spondylolytic spondylo-
listhesis grouped into grade-I of Meyerding’s classification). Sciatica: Patients who had

low back pain and sciatica with a positive reaction to the straight leg raising test.
tients within three weeks after the onset of low back pain or sciatica

from the subjects.
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Fig.1. Methods of measurement of the degree of

lumbar lordosis. (1) The angle between the
superior border of the upper lumbar vertebra
(ULV) and the inferior border of L5 (method of
Cobb). (2) Sum of each disc angle of the region
ranging from ULV to L5. Disc angle is the angle
between the inferior border of the upper vertebra
and the superior border of the lower vertebra.
(3) The angle between the anterior borders of
ULV and L5. (4) The angle between the pos-
terior borders of ULV and L5. (5) The ratio I/L.
L : The length of the straight line drawn between
the two medians of the posterior borders of ULV
and L5. 1: Maximum deviation from the
straight line (L).
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Fig.2. Method of selection of the upper lumbar
vertebra (ULV). If there is (1), select L1 for
ULV. If there is (2), select L2 for ULV.
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Fig.3. The correlation between the angle (&) and
the ratio (1/L) concerning the degree of lumbar

lordosis. Dots are calculated from the formula
of 1/L=1/2 (coseca/2—cota/2).
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Fig. 4. Method of measurement of the degree of
lumbosacral lordosis. The degree of lumbo-
sacral lordosis is expressed as the angle between
the posterior borders of the bodies of ULV and
SL
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Fig.5. Methods of measurement in the lumbo-
sacral region. (1) The angle of sacral inclination
is the angle between the superior border of Sl and
the horizontal. (2) The lumbosacral angle is the
angle between the longitudinal axes of L5 and SI.
(3) The promontory angle is the angle between
the anterior borders of L5 and Sl.
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Fig.6. Methods of measurement of the apex of the
lumbosacral curve and the lumbar index. The
apex of lordosis of lumbosacral region is express-
ed as a percentage determined by dividing line
OC by line BC. BC: The straight line drawn
between the two ends of the curve of the
lumbosacral region. AQO: Maximum deviation
from line BC. Line AO perpendicular to line BC.
The lumbar index is expressed as a percentage
determined by dividing the height of the posterior
border (line b) by the height of its anterior border
(line a) of each lumbar vertebra.
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Fig.7. Methods of measurement in the lumbo-
sacral region. (1)~~(5) Each lumbar inclination is
expressed as the angle between the superior
border of each lumbar vertebra and the horizont-
al. (6) Deviation of Thl2 is expressed as the
angle XOZ. (7) Deviation of L3 is expressed as
the angle YOZ. XO: The straight line drawn
between the two medians of the inferior border of
Thl2 and the superior border of SI. YO: The
straight line drawn between the two medians of
the inferior border of L3 and the superior border
of SI. ZO: Plumb line.
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Fig.8. The degree of lumbar lordosis. Closed
circles, mean value for males; opened circles,
mean value for females; vertical bars, SD. **
p<0.05 vs control.
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Fig.9. The degree of lumbosacral lordosis. Clos-
ed circles, mean value for males; opened circles,

mean value for females ; vertical bars, SD. *p <
0.1, **p <0.05, ***p <0.01ws control.
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Fig.10. The angle of sacral inclination. Closed
circles, mean value for males; opened circles,
mean value for females ; vertical bars, SD. *p<
0.1, **»<0.05, ***» <0.01 »s control.
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Fig.11. The lumbosacral angle. Closed circles,

mean value for males; opened circles, mean
value for females; vertical bars, SD. *p<0.1, **
$<0.05 vs control.
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vs control.

1
Control

Table 2. Comparison of various methods of measurement used in lordosis of the lumbosacral region

Degree of lumbar Degree of lumbo-  Angle of sacral Lumbosacral Promontory
lordosis sacral lordosis inclination angle angle
Male Female Male Female Male Female Male Female Male Female
Control 28.9 31.2 60.1 58.5 36.2 35.7 141 144 134 135
Lumbago 32.5  36.8™ 65.0™  68.0***  39.9* 39.2* 139 140+ 131 132
Spondylolysis  33.3** 33.6 68.1*** 63.9* 42,77 41.3™ 138% 142 130 133
Sciatica 26.7 27.6 55.1%  52.5** 34.8 32.3* 142 144 132 133

Values represent means (degrees). *p< (.1, *p<0.05, **p<0.01 25 control.

Table 3. Correlation coefficient between lumbosacral lordosis or lumbar lordosis and sacral inclination,

lumbosacral angle or promontory angle

Number Sacral Lumbosacral Promontory

of cases inclination angle angle
Lumbosacral lordosis 232 0.743% ~0.536"" ~0.357*
Lumbar lordosis 232 0.643* 0.160* 0.103

Values of statistical significance are; **p<0.05, *#**p<0.01.
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Table 4. The apex of lordosis of the lumbosacral
region (%)

Group Male Female
Control 36.9%£3.4 36.6t4.7
Lumbago 36.0t4.1 36.1%£4.2
Spondylolysis 31.9Ef4.1™ 36.3%4.3
Sciatica 36.1%4.2 38.8%6.7

**p<0.01 vs control. Values are expressed in
meant SD.
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Table 5. The lumbar index for each lumbar vertebra (%)

(1) Male

Group L1 L2 L3 L4 L5
Control 111.9+7.3 104.4%5.2 101.9+4.8 98.4+4.8 89.545.6
Lumbago 113.7£7.2 105.6£4.3 102.2£4.9 99.3+4.7 86.9+4.5"
Spondylolysis 111.6+6.5 107.1£4.8*  102.1£5.4 96.9%4.6 80.9%5.9™
Sciatica 110.7%5.4 106.7%6.1 102.1£3.7 98.4%5.9 89.1%5.4
(2) Female

Group L1 L2 L3 L4 L5
Control 105.7+4.0 102.1+4.5 97.4%4.7 93.5%4.5 85.5%5.4
Lumbago 108.0%5.7* 103.0£5.2 99.1+4.5 94.9%4.4 85.914.8
Spondylolysis 107.7£5.0 103.7£3.5 99.0+4.7 96.3+4.2% 82.5£6.0"
Sciatica 105.7+5.5 102.6£6.1 100.5%5.6* 97.0£5.0% 88.9+7.4*

*p<0.1, *p<0.05, **p<0.01 vscontrol. Values are expressed in mean+SD.
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Table 6. The angle of inclination for each lumbar vertebra (degrees)

(1) Male

Group L1 L2 L3 L4 L5
Control —9.9%4.8 —8.8%t4.4 —=3.6%5.0 5.5%5.2 18.1£6.0
Lumbago —12.8%£5.5™  —11.3+4.7* —4.914.2 4.8%£5.0 18.3%6.4
Spondylolysis —13.7£4.7"  —11.7x4.1" —=5.8%5.0* 3.3%£6.0 17.4%7.1
Sciatica —11.7%4.3 —10.1x£4.7 —=5.0%5.2 2.8%6.4* 15.0£7.0*
(2) Female

Group L1 L2 L3 L4 L5
Control —11.3+4.1 —10.0%4.4 —5.4%5.1 4.3%5.7 18.5%5.9
Lumbago —15.4£5.0™  —14.7%£4.1* —8.7%x5.0* 3.0%5.8 19.4%6.4
Spondylolysis —15.9%+4.9"™ —13.8%5,9* —7.7%6.3 3.8%7.4 18.0%7.8
Sciatica —12.2%5.6 —10.7%5.2 —4.9%5.3 4.5%5.6 15.2+4.9™

"p<0.1, *<0.05, **p<0.01 us control. Values are expressed in mean=SD.

Table 7. The angle of deviation of Thl2 and L3 (degrees)

Th 12 L3
Group
Male Female Male Female
Control —4.,3%14.1 —-3.7%3.9 7.8%£5.9 9.1%5.7
Lumbago —5.1%4.4 —6.514.0* 8.1%£6.5 8.4%6.0
Spondylolysis —5.2%4 .4 -5.7%6.0 9.9%6.7 10.4£7.5
Sciatica —6.0*+4.5 —4.8%£3.9 5.1%6.0* 6.4%5.2*

*p<0.1, *p<0.05 vscontrol. Values are expressed in mean=+SD.
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Abstract

The present study was undertaken to determine a suitable method for measurement of the
degree of lordosis of the lumbosacral region in normal and abnormal (pathological) conditions.
Subjects were young adults aged 16-39 years (with the mean age of 24.2 years). They could be
divided into four groups: 58 normal individuals (control group, group C), 60 patients with low
back pain without any root sign (lumbago group, group L), 55 patients with L5 spondylolysis
(spondylolysis group,group LY), and 59 patients with distinct root signs (sciatica group, group
§). Stainding lateral roentgenograms of the lumbosacral spine of all groups of subjects were used
as materials for measurement by five different methods including our method that represented
the degree of lordosis by the angle between the lines of the posterior borders of the vertebral
bodies. Statistical analyses showed that the data obtained by our method of measurement was
less influenced by changes in the vertebral body with aging, and that the new nethod was con-
venient and optimal for measuring the degree of lordosis of the lumbosacral region. Further,
when the degree of lumbar lordosis (the degree of lordosis of the region ranging from the upper
lumbar vertebra to the L5) and the degree of lumbosacral lordosis (the degree of lordosis of the
region ranging from the upper lumbar vertebra to the $1) were determined and studied, there was
a more significant difference in the degree of lumbosacral lordosis than in the degree of lumbar
lordosis between group C and the other three groups in both men and women. There were no
differences, however,‘ in the degree of lumbosacral lordosis between men and women. Group S
showed the minimum, and group L or LY showed the maximum values. Group C showed a

degree intermediate between the minimum in group S and the maximum in group L or LY.
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