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Ficure 1. The vertebral column: the spine.
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Ficure 21, The entire vertebral column.
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#+A  FICURE 2. The lumbar portion of the spine viewed from the side.
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ok FicUuge 3. The lumbar spine viewed from behind.
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FiGURE 5. The vertebral body.
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Ficure 12. The ability of the disk to compress or bend but not twist.
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FiGcURE 13. The beach ball action of the nucleus of the disk.
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FiGure 14, The disk nucleus: the Hercules of the
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FIGURE 19. Movements of the spine: occurring only in the lumbar spine.
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Ficure 20. Balance of the spine upon the pelvis.
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Ficure 25. The back muscles: the back extensor muscles.
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Ficure 27. The back muscles, connecting two vertebrae each, lengthen to allow the spine to
Yk Pend forward and shorten to bring the person to the upright, erect posture.
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FIGURE 29. Since each functional unit opens to flex forward 8 to 10 degrees and there are five
Alumbar units, the lumbar spine bends forward about 45 degrees.
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Ficure 32. Tissues within functional unit capable of causing pain when irritated. The “sensi-
tive tissues” within the functional unit seen from the side view (left side).
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FIGURE 39. “Sway back™ from pregnancy or high heels increases lordosis and can cause low
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F IpURE 40. “Military posture” can cause low backache if it increases lordosis.
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FiGURE 41. Prolonged standing with excessive lordosis plus fatigue may cause low backache.
This can be eliminated by placing one foot up on a small stool.
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Ficure 42. Faulty sleeping positions. Sleeping on one’s stomach with a sagging mattress
causes painful arching of the back (top). Even lying on one’s back (called supine), the soft,
sagging mattress can cause low backache (bottom). Obviously, the desirable bed is one with a
firm mattress that does not sag because of firm under-mattress support. The objective is to

prevégtisag.
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FiGURE 43. Faulty sitting posture may cause low backache. The proper low back support,
feet on the floor with legs slightly elevated, table and typewriter at the right level—all must
be proper to avoid low back strain.
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Ficure 45. The depressed posture causing low back pain. Not only the posture but the de-
&%rjetssion make the patient more prone to having backache.
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FIGURE 46. Proper bending and lifting.
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FICURE 47. Improper bending and lifting. Regaining the low back lordosis too soon in lifting
and with the knees not bent causes low back pain.
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F'“%@%“' Distraction that causes faulty bending and lifting, causing low back pain.
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FiGURE 49. Miscalculation of lifting effort. If the person intends to lift an object considered to
weigh 20 b that weighs only 2 lb, the person overlifts and thus can injure the back. The
opposite, an intended lift of 2 |b that is actually 20 Ib, can equally cause a low back underlift
injury.
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Ficure 50. Acute scoliosis: due to low back muscle spasm. On one side (shown in small figure
to right), the back is pulled (twisted) to one side of midline. This is called functional scoliosis.
Spine becomes straight when spasm ceases.
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FICGURE 52. A sneeze may “catch the back unprepared for the stress” and cause low back
strain
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FIGURE 60. Straight leg raising test (S.1..R.) is done lying or sitting. If pain is caused by lifting
the straight leg and further aggravated by placing chin on the chest, the sciatic nerve roots are

irri%%l.
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Ficurs 61. Limited flexibility and pain pattern in a ruptured disk. The low back is “rigid.”
does not bend, and is straight. There is pain in leg in attempting to bend forward, aggravated
by bending neck. 1f the S, root is involved, there may be difficulty getting up and down on the
toes. 35
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Ficure 62, Femoral nerve stretch test.
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FIGURE 70. Rotatory trunk stretch. With knees flexed toward chest, the legs are slowly low-
ered to one side, then the other. Arms and upper trunk are rotated to the opposite side. To
lower legs whea exercise is over, lower one leg at a time.
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FIGURE 71. Trunk rotatory exercise. The upper picture is the start of the exereise. The middle
picture visualizes patient from below, and the bottom picture looks down upon the person. In
Wk Athese pictures, it is the left leg that is raised. Ultimately, both legs are raised.



—

.;,
1

: STARTING
559’ ;\g\ POSITION

)
“FLAT" 3y
“TILT 155::5‘
LIFT PELVIS

PELVIS N

HOLD
LOW BACK

FIGURE 72. Pelvic “tilting" exercise. This is a “flat back” exercise to decrease lumbar lordosis
and strengthen the abdominal and buttock muscles. It also teaches this “concept” to the pa-
tient.
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FiGURE 73. Pelvic tilting exercise in standing position teaches proper posture and decreases

lﬂ;w@ar lordosis.



FiGURE 74. “Reverse isometric” abdominal exercises. Person “leans” back about 25 to 30 de-
head are held in front of body. Gradually, arms are brought “behind” the head. This increases
the diisiand on the abdominal muscles. Hold briefly at first, then longer, to tolerance.
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Ficure 75. Oblique abdominal muscle exercise. This exercise begins as noted in Figure 74,
but once held at 25 to 30 degrees, the trunk is rotated, held, then returned to straight ahead.
The one ggga comes forward and the other behind. Trunk must remain “flexed.”
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FICURE 78. Situp with legs straight. This is permitted only if abdominal muscles are strong
enough to permit patient to curl up and back and not arch low back.
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Ficuie 80. Position to “relax” low back that has been held too long in a bent-over position.
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Ficuge 81. In the upper picture, the patient “arches” the low back. In the lower picture, he
flexes the bagk, strengthening abdominal and buttock muscles. 54
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Ficure 86. Pelvic traction. By placing legs on chair and sufficient pillows, the body is lifted
from the floor. This flexes and stretches the low back. Remain in this position as long as
possible.
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TRACTION ALSO
DECREASES LORDOSIS

WEIGHT

Ficuse 87. Hospital-type pelvic traction. Weight varies from 20 to 60 1b as tolerated by pa-
tient and ﬁg’ngéicated by patient’s size and weight.
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FIGURE 88. “Gravity” traction. There are numerous types of equipment for this traction—
hanging from feet via boots or from the knees. The principle is that the weight of the upper
body stretches all the tissues of the low back: the muscles, fascia, ligaments, and possibly the
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Ficure 69. Low back stretch (flexibility) exercise. The sequence of this exercise is usually
(1) one knee to chest at a time, then (2) both knees. (3) Knees are held to chest for count of
five, dyung w hich head is raised then lowered. (4) Legs are returned to table one at a time.
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FiGure 76. Straight leg raising is not advised. Straight leg raising tends to arch low back.
which is a no-no.
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FIGURE T7. Wrong abdominal exercise. Situps with legs straight are a no-no. In this exercise,
there is a tendency to arch the low back.
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FICURE 89, Lumbosacral corset. Figure at left shows desirable features of corset, but there are
also unde’wiégajl()lc (Higure at right) features of most corsets.




FICURES5. Improper aspects of lifting that can injure the low back: (1) Object lifted far from
body: (2) lifting without bending knees; (3) regaining lordosis prematurely: (4) bending and
twisting and returning to erect position improperly,
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FIGURE92. Stages of proper re-extension from bent-over posture to 45 degrees of re-extension.
The lumbar spine remains flexed. Only the pelvis derotates. At 45 degrees, the lumbar spine

regains its lorglasis.
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FiGURE 98. Nuclectomy by injection of chymopapase.
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Ficure 100.

Formation of an “osteophyte:” degenerative arthritis,
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