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Many researches have been carried out for many years, try to explain spinal load on
daily living activities. From the idea that most of the back pain patients may have intervertebral
disc pathologies such as disc degenerated disease, disc herniation, etc. At the present time,
there are limit amounts of reliable informations about load on spinal column because the
accurate data must be from in vivo study due to the important role of spinal muscles force
that act on spinal column during daily living activities. So, the ethical problem must be another
issue for these kinds of study.The data that has been collected in this article show that
forward bending position may cause spinal load over 10 times over lying position. And the
spinal load may be increased up to over 20 times between lying position and bending forward

fo pick up 20Kg. weighted thing from the floor.
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m‘:’mﬁ 1. Approximated load in Kg. on the 3rd lumbar disc in different positions in individuals of varying body

weights 989 Nachemson "

Weight of Subject (Kg.) 50

60 70 80 90 100

Position of Body

Load on the Disc (Kg.)

Upright sitting, unsupported 110
Upright standing 75
Reclining (lateral decubitus) 55
Reclining (relaxed supine) 15
Sitting + forward tilting of 20° 145
Sitting + forward tilting of 20° 226
and 10 Kg. load in each hand

Standing + forward tilting of 20° 110
Standing + forward tilting of 20° 177

and 10 Kg. load in each hand

126 142 158 174 190
87 99 111 123 135
63 71 79 87 95
15 20 20 25 25
168 191 214 237 260
249 270 295 317 340
129 148 167 186 205
195 215 234 262 287
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gﬂﬁ 1. The load on lumbar disks in different positions of the body 189 Nachemson "
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M1519% 2. Pressure in the intervertebral disc in different positions 183 Wilke wazAnz”

Position Pressure (MPa)
Lying supine 0.10
Lying on the side 0.12
Lying prone 0.11
Lying prone, extended back, supporting on elbows 0.25
Laughing heartily, lying laterally 0.15
Sneezing, lying laterally 0.38
Peaks by turning around 0.70.-0.80
Relaxed standing 0.50
Standing, performing vasalva maneuver 0.92
Standing, bent forward 1.10
Sitting relaxed, without backrest 0.46
Sitting actively straightening the back 0.55
Sitting with maximum flexion 0.83
Sitting bent forward with tight supporting the elbows 0.43
Sitting slouched into the chair 0.27

Standing up from a chair

1.10
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M1519% 2. Pressure in the intervertebral disc in different positions 189 Wilke uazanus” (a1|)

Position

Pressure (MPa)

Walking barefoot

Walking with tennis shoes

Jogging with hard street shoes

Jogging with tennis shoes

Climbing stairs, one stair at a time
Climbing stairs, two stairs at a time
Walking down stairs, one stair at a time
Walking down stairs, two stairs at a time
Lifting 20kg., bent over with round back
Lifting 20kg., as taught in back school
Holding 20kg., close to the body
Holding 20kg., 60 cm. away from the chest

Pressure increase during night (over a period of 7 hr)

0.53-0.65
0.53-0.65
0.35-0.95
0.35-0.85
0.50-0.70
0.30-1.20
0.38-0.60
0.30-0.90
2.30
1.70
1.10
1.80
0.10-0.24

UNeLR 1MPa = 10.19716213 kg/cm?
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gﬂﬁ 2. Pressure in the intervertebral disc in different positions 1239 Wilke wWiauieuiuaes

Nachemsom

()

A19199 3. WaNN99M intradiscal pressure TuananadAs 8 31889 Katsuhiko Sato uazAnde ©

Standing position

Sitting position

Prone Lateral Flexion Upright Extension Flexion Upright  Extension

\% H V H V H Vv H V H Vv H \% H Vv H age weight height area
(kg)  (cm) (cm?)

1 94 88 177 156 1352 1313 442 432 325 312 1170 1131 504 514 676 650 26 72 168 16.9
2 149 149 203 190 1404 1391 747 754 663 663 1118 1105 767 780 754 741 24 74 168 14.2
3 74 79 133 129 1482 1469 462 455 858 754 1118 1118 546 546 644 624 22 65 181 14.6
4 88 87 117 129 1495 1495 709 702 546 546 1482 1508 904 910 689 715 24 94 181 13.4
5 104 101 248 243 1473 1481 563 563 578 578 1358 1358 614 621 939 924 23 66 177 15.4
6 86 78 127 127 1430 1430 702 663 858 858 1261 1255 689 689 1027 1027 24 60 166 16.0
7 66 64 113 106 1052 1040 473 467 532 508 839 815 508 508 520 508 24 66 172 17.4
8 65 65 90 90 904 897 215 215 442 442 715 728 455 442 650 637 29 85 174 18.9
Mean 91 89 151 146 1324 1314 539 531 600 583 1133 1127 623 626 737 728 25 73 173 15.9
SD 27 27 53 49 222 225 179 176 187 174 254 260 154 158 167 170 2 " 6 1.8

V = vertical pressure, H = horizontal pressure, Area = cross-sectional area of L4-L5 disc
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519 3. Pressure in the intervertebral disc in different positions 284 Katsuhiko Sato kazansz ©
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Cut model of the telemeterized vertebral body replacement
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Flexion of upper body, unsuppored
Flexion supported by hand at seat
Lateral bending unsupported

Sittil Ui iax
Supported by hands
Extension unsupported
Extension assisted by PT

Elevation of both ams 90" against resistance by physiotherapist
Elevation of both ams 90" with a weight of 15 M. in the hands

Maving arm backwards against resistance of rubber Band

Increase

Spinal load

Flexion unsupported

Elevation of both armms 90°

Lateral bending unsupparted
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Supported by an in valid walker

Extension unsupponed

Increase

Spinal load

Walking  Unsuppoved
Walking with 2 crutches
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—_ e
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Spinal load

Lateral position
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Spinal load
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gﬂﬁ 8. Normalized forces on the vertebral body replacement for sitting on different types of seats. Sitting on a stool

was set to 100%

M19199 4. Resultant force on the vertebral body replacement as related to the value for

(13)

standing
Changing from Median (%) Minimum (%) Maximum (%)
Lateral to supine to lateral 220 90 425
Lateral to prone to lateral 130 110 155
Lateral lying to sitting 300 155 405
Sitting to lateral lying 325 110 625

M19719% 5. Resultant force on the vertebral body replacement as related to the value for standing when moving

from sitting to standing and vice versa ¥

Changing from Position of hands Median (%) Minimum (%) Maximum (%)
Sitting to Standing Lateral 380 175 880
Sitting to Standing On thighs 225 110 640
Sitting to Standing On armrests 180 115 350
Standing to Sitting Lateral 320 200 555
Standing to Sitting On thighs 240 155 470

Standing to Sitting On armrests 260 150 440
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Lying lateral
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