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Statistical Study of the Lumosacral Angles in Lumbago Patients

Dong Myung Yoo, M.D., Byung Yong Koh, M.D., Keun Yull Maing, M.D.
and Young Joe Kim, M.D.

Department of Orthopaedic Surgery, Korea General and Jae 1] Hospltal, Seoul, Korea

The purpose of this study Is to assess the differences of the Ilumbosacral angles
between the lying and standing position among lumbago patients.

Among lumbago patients the following diseases with known causes were ex;lused in this
study; spondylolisthesis, spondylolysis, pure herniated nucleus pulposus, tuberculous spondylitis, con-
genital anomalies, trauma and psychosis etc. Only the following with unknown causes were included;
idiopatic lumbago, herniated nucleus pulposus with bone and joint changes, instability and degenerative
osteoarthritis.

The following lumbosacral angles were measured and evaluated in 460 lumbago patients; 271 patients
in the lying position and 189 patients in the standing position,

1. Ferguson angle

2. Sacrovertebral angle (Mitchell angile)

3. LS horizontal angle

4. Promonotorium angle

5. Line of weight bearing

" The results were summarized as follows;
Lying position Standing position

1. Ferguson angle 38.4 35.3
Sacrovertebral angle 140.7 142
LS horizontal angle 20.4 17.4
Promontorium angle 134.4 134.9

2. Ferguson and LS5 horizontal angles in lumbago patients were increased in the lying position and
decreased in the standing position as compared with the angles in normal individuals (control group).

3. Sacrovertebral angie in Iumbuo patients was decreased in the lying position.

Promonotorium angle in lumbago patients was Increased in the lying and standing pesition. _

5. judging by the line of weight bearing, lumbago patients In the:lying position showed more instability
as compared with that in the standing position group.

Key word: tLumbosacral angle.
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M 1H. Age distribution in Lying

Lumbago Group

Age(year)

M F Total Percent
0~ 10 - - - -
11 ~ 20 5 7 12 4.4
21 ~ 30 26 32 58 21.4
31 ~ 40 20 73 93 34.3
41 ~ 50 7 58 65 24.0
51 ~ 60 1 32 33 12.2
61 ~ 1 9 10 3.7

Total 60 211 271 100

X 2H. Age Distribution in Standing

Lumbago Group

Age(Year)

M F Total Percent
0~ 10 - - - -
11 ~ 20 4 2 6 3.2
21 ~ 30 26 30 56 29.6
31~ 40 18 41 59 31.2
41 ~ 50 7 22 29 15.3
51 ~ 60 5 22 27 14.3
61 ~ 4 8 12 6.3

Total 64 125 189 100
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H 8. Ferguson Ang}e in Lying

Lumbago Group

Degree  —g F_ Total  Percent
~ 20 - 1 1 0.4
21 ~ 25 3 4 7 2.6
26 ~ 30 8 21 29 10.7
31 ~ 35 9 48 57 21.0
36 ~ 40 20 52 72 26.6
41 ~ 45 7 48 55 20.3
46 ~ 50 11 17 28 10.3
51 ~ 55 2 12 14 5.2
56 ~ - 8 8 3.0
Total 60 211 271 100

X 48, Ferguson Angle in Standing

Lumbago Group

Degree
M F Total Percent

~ 20 4 2 6 3.2
21 ~ 25 7 12 6.3
26 ~ 30 6 22 28 14.8
3t ~ 35 16 27 43 22.8
36 ~40 11 29 40 21.2
4] ~ 45 31 23 34 18.0
46 ~ 50 5 10 15 7.9
51 ~ 55 3 4 7 3.7
56 ~ 1 3 4 2.1
Total 64 125 189 100

M 5E. Statistical Table of Ferguson Angle

Cases Mean Sta.nd?rd
Deviation
‘M 60 38.4 7.47
Lying F 211 39.5 7.92
Total 271 39.3 7.85
M 64 35.3 9.47
Standing F 125 37.0 8.20

Total 189 36.4 8.65
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X 8 B, Sacrovertebral Angle in Lying

Lumbago Group

M 9F. L5-Horizontal Angle in Lying

Lumbago Group

Degree M F Total Percent Degree M F Total Percent

~ 125 1 4 5 1.8 0~ 5§ - 1 1 0.4
126 ~ 130 3 17 20 7.4 6 ~ 10 . 5 12 17 6.3
131 ~ 135 11 44 55 20.3 11 ~ 15 13 30 43 15.9
136 ~ 140 22 53 75 27.7 16 ~ 20 17 57 74 27.3
141 ~ 145 11 56 67 24.7 21 ~ 25 11 44 55 20.3
146 ~ 150 6 20 26 9.6 26 ~ 30 9 46 55 20.3
151 ~ 155 3 11 14 5.2 31~ 5 21 26 9.6
156 ~ 160 2 .4 6 2.2 Total 60 211 271 100
161 ~ 1 2 3 1.1

Total 60 211 271 100

M 7H, Sacrovertebral Angle in Standing

Lumbago Group

Degree

M F Total Percent

~ 125 1 4 5 2.6
126 ~ 130 2 6 8 4.2
131 ~ 135 10 21 31 16.4
136 ~ 140 17 33 50 26.5
141 ~ 145 17 29 46 24.3
146 ~ 150 8 17 25 13.2
151 ~ 155 4 9 13 6.9
156 ~ 160 3 E] 8 4.2
161 ~ 2 1 3 1.6

Total 64 125 189 100

M| 8 . Statistical Table of Sacrovertebral

Angle.
Cases Mean Sta.nd.ard
Deviation
M 60 140.7 7.72
Lying F 211 140.4 7.54
Total 271 140.5 7.57
M 64 142 8.24
Standing F 125 141.0 8.09
Total 189 141.4 8.14

) A5 8% +Hd

23T 3 B9 TFAAM AT 2135, BEANT.O
ol YU FAHE BT 187 %, BF A 7.40 o]
ch(A] 9,10,11 £). 2 8 Atk ANET (4 ¢
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M 10 . L5-Horizontal Angle in Standing

Lumbago Group

Degree M F Total Percent
0~ 5 6 2 8 4.2
6 ~ 10 8 13 21 1.1
1~ 15 10 8 2 14.8
16 ~ 20 20 39 59 31.2
21 ~ 25 9 33 42 22.2
26 ~ 30 8 10 18 9.5
3l ~ 3 10 13 6.9
Total 64 125 189 100

%l 11 . Statistical Table of L5-Horizontal '

Angle
Cases Mean Stax?da.rd
Deviation
M 60 20.4 7.06
Lying F 211 21.6 6.97
Total 271 21.3 7.01
M 64 17.4 8.03
Standing F 125 19.4 6.99
Total 189 18.7 7.40
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X 12 E. Promontorium Angle in Lying
Lumbago Group

Degree

M F Total Percent
~ 115 - 4 4 1.5
116 ~ 120 2 6 8 3.0
121 ~ 125 7 32 39 14.4
126 ~ 130 11 48 59 21.8
131 ~ 135 15 68 83 30.6
136 ~ 140 15 27 42 © 15,5
141 ~ 145 3 11 14 5.2
146 ~ 150 3 8 3.0
151 ~ 155 4 7 2.6
156 ~ - 7 2.6

Total 60 211 271 100

M 13 E. Promontorium Angle in Standing

Lumbago ‘Group
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Degree M F_ Total Percent SSEZ olel it %44 Biomechanics + o +¥
115 . . R L6 #Hel & How Audcl. welHd Ferguson Zell ¢
) AL 2 2
116 ~ 120 - 6 7 2.7 ¢ oA JUY AFE oM e ?7}‘
121 ~ 125 5 15 20 10.6 Hl!ﬂ. Statistical Table of Promontorium Angle
126 ~ 130 13 33 46 24.3 Cases Mean star_xda‘rd
131 ~ 135 19 27 46 24.3 eviation
136 ~ 140 9 21 30 15.9 M 60 134.4 8.52
l4l_~ 145 11 15 26 13.8 Lying F 211 132.6 8.64
146 ~ 150 3 1 4 2.1 Total 271 133.0 8.64
151 ~ 155 1 3 4 2.1 M 64 134.9 8.29
156 ~ 1 2 3 1.6 . Standing F 1256 132.8 8.59
Total 64 125 189 100 Total 189 133.5 8.52
M 15 B. Line of Weight Bearing ( ):%.,%9):mm .
In front of Sacrum
Fall on Sacrum
10) 10~ 20 201
M 36 (60) 14 (23.3) 8(13.3) 2(3.3)
Lying F 133 (63.0) 39 (18.5) 28 (13.3) 11 (5.2)
Total 169 (62.4) 53 (19.6) 36 (13.3) 13 (4.8)
M 48 (70) 11 (17.2) 5 (7.8)
Standing F 91 (73.8) 24(19.2) 9(7.2) 1(0.8)
Total 139 (73.5) 35 (18.5) 14 (7.4) 1(0.5)
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X 16 #. Comparison between Control Group and Experimental Group

Angle Control ‘Experimental t p
L 33.1 t 8.47(n = 1128) 38.4 1 7.47(n=60) 4.749 ¢ 0.005
Ferguson s 39.1 4 2.29(n = 649) 35.3 + 9.47(n=64)  8.130 ¢ 0.005
L 142.546.54(n=1128)  140.7 4 7.72(n=60)  2.057 < 0.025
Sacrovertebral S 141.6 £ 2.44(n = 649) 142 +8.24(n=64)  0.903 ) 0.05
) L 13.7 4 5.43(n = 1128) 20.4 4 7.06(n=60)  9.157 ¢ 0.005
LS-Horizontal s 19.3 4 2.42(n = 649) 17.4 £ 8.03(n=64)  4.362 ¢ 0.005
, L 132.5+ 1.28(n = 1128)  134.4 + 8.52(n=60)  6.308 ¢ 0.005
Promontorium S 131.5 1 2.22(n = 649) 134.9 4 8.29(n=64)  7.978 ( 0.005
*L:Lying S: Standing

M 17 8. Comparison of several angles in lumbosacral area

Ferguson
Kang etc(1967) 33.1*
39.1
Whang etc (1979) (Lumbago) 33.7%
Yoo etc(1980) (Lumbago) 38.4%
35.3

Sacrovertebral L5-horizontal Promontorium
142.5% 13.7* 132.5%
141.5 19.3 131.5
139.5% 14.8%

140.7* 20.4% 134.4%
142 17.4 134.9

* : Values in lying position
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420 s FrhHgogd $AY Aloj& it ¥
g oy Axte A tole 4 TolH W F2.3E,
U TAH 18722 A4St BAY zo)F # 4
slg =

Schmor! & 4 4 Promontorium Z¢] 129 %z}x
Ruld 3 F(1967)5 & dgHelM 132.5 23 Hel
He 131,552 vadgded, Hx8] A% HxF
S dadA F4HZ, YHT 2504 A zo]s}
slsie.
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