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Abstract:

Low Back Pain affects almost 80%of the population once or more in their lifetime. Most of the people have recurrent attacks of low back pain. In 2007, Americans spent a whopping $50billion on the treatment related to back pain. Back pain has led to decreased productivity. Numerous protocols exist regarding the treatment of low back pain. One of the latest concepts which has gained popularity across the globe is treating the low back pain on the concepts of Movement Impairment Syndrome of lumbar spine. Shirley S Sheurmann has done pioneering work in this field. This study involves treating patients of low back pain(who got no relief from various treatments)

on the concept of movement impairment syndrome and recording their progress.

Introduction:

Majority of spinal dysfunction is the result of cumulative microtrauma caused by impairments in alignment, in stabilization, and in movement patterns of the spine. In properly functioning spine, the balanced isometric support and control provided by the trunk muscles prevent these impairments. When dysfunction occurs, the major objective is the identification of the direction of the alignment, stress, or movement of the spine that elicits or increases the patent’s symptoms. The site of the symptoms becomes more flexible than the other site. This principle of mechanics becomes very important in a multisegmented system like our spine. Once the appropriate trunk muscle control and lower extremity muscle flexibility are achieved, most often back pain subsides without direct treatment to spine itself. Preventing unnecessary movements is one of the keys to prevent and alleviate spinal dysfunction.

STANDING:

NORMAL POSITION: A forward convex curve of the lumbar spine is the normal or neutral position. Male adolescents have a curve of 25.6degrees and female adolescents have a curve of 30.8 degrees. Inclinometers and flexible rulers was used to measure external lumbar curve. A general assumption can be made-the lumbar curve in young individuals range from 25 to 30 degrees.

IMPAIRMENT: Acquired impairments are either a decreased lumbar curvature resulting in a flat back or an increased lumbar curvature resulting in a lordosis. The lumbar curve is affected by the tilt of the pelvis .Tilting the pelvis anteriorly increases the lumbar curve and tilting the pelvis posteriorly decreases the lumbar curve. Lumbopelvic alignment must be clinically assessed in patients of lower quarter pain. Lumbar curve, deviation from the horizontal line between the PSIS and ASIS, and the hip joint angle must be measured. It has been seen that when iliac crest is obviously higher than the belt line, the person has flat lumbar spine. Structural factors also play a key role in various disorders. An individual has to immediately flex the hips to avoid excessive flexion of the spine during forward bending. A tall man with greater pelvic height to overall height is more prone to low back pain than the tall man who does not have a tall pelvis. The hip joint angle is affected by the knee joint angle and the pelvic tilt. When the knees are hyperextended, the hip joint is extended even though the pelvic tilt may be ideal.

Symmetry of lumbar paraspinal area is another alignment impairment that is particularly important n patients of low back pain.

SITTING:

NORMAL POSITION:

In the normal sitting position, the pelvis posteriorly tilts relative to the standing position. As a result, the lumbar spine reverses its curve and becomes flat. As a result increased pressure is exerted on the disks as pressure is reduced on facet joints as compared to pressure on standing.

IMPAIRMENTS:

Many factors affect the load on the lumbar spine that includes the line of gravity and the activity of the iliopsoas muscle. Line of gravity is anterior to the spine when sitting. Structural factors like large shoulders increase the load on the spine. When  a person does not use the backrest of the chair but uses the hip flexor muscular activity to maintain the alignment of the spine and pelvis, additional compressive and anterior shear forces are placed on the spine. Unsupported position of the lower extremities while sitting places anterior pull on the pelvis and spine.

Another common impairment is the tendency for the person to sit leaning to one side. The position of the lateral flexion can contribute to back pain.

A markedly kyphotic thoracic spine will cause the patient to sit in lumbar extension. Hips often slide forward flattening the lumbar spine. To decrease extension moment on the lumbar spine a firm pillow can be placed behind the lumbar spine to provide vertical support to thoracic spine.

A tall man who has long tibias often sits with his knees higher than his hips contributing to lumbar flexion. Arrangement should be made such that his hips and knee are in the same horizontal plane.

Thus, we see that sitting impairments include a number of alignment faults other than lumbar flexion.

Ideally the person should sit all the way back in the chair to use back support. The shoulders should be in line with the lumbar spine and hip should be at 90 degrees with knee in the same horizontal plane. If the feet do not reach to the floor, footstool should be used. Leaning to one side must be avoided. Accommodation must be made for the structural variations such as long tibias, short legs, large abdomen, large buttock, and thoracic kyphosis. 

FLEXION FORWARD BENDING:

NORMAL: The most common motion used in our daily life is forward bending from a standing position. In this movement, the initial motion is posterior sway of the pelvis as the hips flex. As the hips start to flex, the lumbar spine begins to reverse its inward curve and on the completion of the reversal of the lumbar curve, the rest of the motion is hip flexion. The mean range of motion of lumbar flexion is 56.6 degrees. There are two important questions to ask: 1) Is the lumbar spine reversing its curve and becoming flat? 2.) Is the lumbar spine flexing beyond the optimal anatomic limits and therefore excessively stretching the posterior supporting tissues?
In maximum flexion, the erector spinae muscles become inactive and the stress is on the passive elements of muscles and ligaments. Approximately 20 minutes of stretching at the end of flexion increases the range by 5 degrees. This support the concept that sustained position can alter the properties of soft tissues and contribute to malalignment.

 IMPAIRMENTS:
A final flexed position greater than 25 to 30 degrees is excessive lumbar flexion. Also considered an impairment is lumbar flexion is greater than 50% of its total range before any amount of hip flexion is observed. Subjects with low back pain move more in the lumbar spine than at the hips during forward bending. Another factor contributing to low back pain is the failure of all the segments to maintain their contribution to motion. As we know that the least segment moves more readily than stiffer segments, developing a program that improves the mobility of restricted segments is a challenge.

Men tend to flex more in the lumbar spine and women tend to flex more in the hips. Thus initial movement patterns can vary and can be sex-specific. This only supports the belief that the patient needs to be trained to move correctly.  

RETURN FROM FLEXION:

NORMAL:

During the return from forward bending, ideally the initial part of the motion should be hip extension, and then both the hips and spine should concurrently continue their extension motions until the posture becomes upright. The motion should be smooth and relatively concurrent versus consecutive.

IMPAIRMENTS:

Return from forward bending is an impairment found in some patients who have pain caused by extension. During this motion ,compressive forces increase on the spine.When a patient with low back pain demonstrates this type of motion,he or she often performs daily activities with only a few degrees of repeated lumbar flexion and extension motions. The movements are confined to lumbar spine instead of  the hip joints.
Another type of impairment associated with this movement is exaggerated forward sway of the hips and ankles. This type of impairment is found in individuals with a swayback posture who has weak extensors.

EXTENSION:

NORMAL:

Extension of the lumbar spine is an increase in the anterior curve. According to Kendall, the range is highly variable. The reported value for the maximum lumbar extension is 50 degrees. But the functional activities  does not demand a large value of motion into extension.

IMPAIRMENTS:

The problems arising from impairments of the lumbar spine stem from excessive extension stresses that are focused on one or two spinal segments than from the lack of range of motion. Hyperextension, like hyperflexion  damages the interspinous ligaments and can cause sudden disk prolapse and long term structural damage to the disks.

The repeated hyperextension performed by gymnasts is cited as a cause of low back pain. When the abdominal muscles are taut, limiting the excursion of the thoracic spine, the extension movement primarily occurs in the lower spinal segments rather than throughout all of the lumbar segments.

ROTATION:

NORMAL:

The overall range of lumbar rotation is calculated to be approximately 13 degrees. A greater range of rotation is available at the lumbosacral joints compared to lumbar spine. The thoracic spine should be the site of the greatest amount of rotation.

IMPAIRMENTS;

 Stiff or short oblique abdominal muscles restrict the rotational motion. A side-by-side difference/asymmetry in the appearance of lumbar paraspinal muscles can also lead to impairment leading to low back pain. Greatest amount of rotation occurs when an individual is in a sitting position and the lumbar spine is flexed and the supporting tissues are relaxed. One of the greatest contributors to excessive rotation of the lumbar spine is repetitive rotational motion while sitting at the desk. The most vulnerable site is lumbosacral junction. Unilateral shortness of TFL can be a particularly important contributor to excessive pelvic rotation because of its hip medial rotation and flexion action.

LATERAL FLEXION:

NORMAL:

Range of motion is greatest in lower thoracic segments as they are not restricted by the ribs. Lateral flexion is associated with rotation of the lumbar vertebrae towards the convexity of the curve. A useful observation is observing the shape of the curve and the axis of the motion of the lumbar spine. During an optimal\pattern of the motion, the lumbar spinal segments bend and form a smooth curve.
IMPAIRMENTS:

As the motion of the lateral flexion and rotation are coupled, the alignment or motions of the one affect another. For example, the lumbar spine is maligned causing it to be rotated to one side, lateral flexion to that side is limited. 

Another sign of impairment (lateral flexion) becomes evident when during the motion the lumbar spine appears straight with an axis of rotation at only one segment rather than a relatively smooth curve throughout the lumbar spine. Stiff hypertrophied lumbar paraspinal muscles leads to occurrence of motion at the interface of musculotendinous junctions.
TRANSLATIOJN MOTION:

NORMAL:

Translation occurs as part of the complex motions of the spine that accompany flexion, extension, lateral flexion and rotation.

IMPAIRMENTS:

Instabilities are often associated with impairments of translation mkotion. Anterior shear forces that are generated by the psoas muscle contribute to excessive translation motion of the vertebrae.

COMPRESSION:

Compression is not a motion of the lumbar spine. Compressive forces are altered by muscle position, contraction, activities. This becomes important factor in patient’s symptoms when there is a chance of disk involvement in low back pain.
MOVEMENT IMPAIRMENT SYNDROMES OF THE LOW BACK

Lumbar Rotation-Extension Syndrome:

The causes of the patient’s symptoms are extension and rotation motions, therefore the examination is designed to assess as many positions, stresses, or movements in these directions as possible. Correcting the movement which causes pain is done to confirm the movement effects. Tests are performed-1)back against the wall 2)forward bending 3)return from forward bending 4)lateral flexion 5)rotation and 6)single leg stance. Following findings are contributing factors to this syndrome: 1) lumbar lordosis 2) thoracic kyphosis 3) paraspinal asymmetry 4) hip joint, flexion, retrotorsion, or anterotorsion.
TREATMENT:

The diagnosis is designed to direct interventions. Firstly, we eliminate the alignment, stress, or movement in the symptom-producing direction. The program does not emphasize movement in opposite directions unless the impairment is excessive. Those daily activities and postures that contribute to stress or movement in the offending directions must be identified.

Patient should sit back in the chair with the spine supported, producing a slight inward curve, hips and knees should be at the same height and the feet should be on the floor. Standing with one hip adducted should be avoided. The patient needs to walk slowly and to limit pelvic rotation should take small steps than the normal.

LUMBAR EXTENSION SYNDROME:

This diagnosis is common in patients with chronic or repeated episodes of back pain, in individuals >60 years of age and in women with weak abdominal muscles.

Complaints range from pain in the lumbosacral area to radiating pain into buttock, posterior thigh lateral thigh and/or foot.

Structural variations include thoracic kyphosis, often associated with lumbar lordosis. Also seen is swayed upper back, anterior pelvic tilt and lumbar lordosis.

Tests are performed-1) forward bending and 2) return from forward bending

Alignment, stresss or motion that contributes to lumbar extension increases the symptoms. The latissimus dorsi muscles may be stiffer than the abdominal muscles and contribute to excessive lumbar extension. Excessive activity of psoas muscle may contribute to extension syndromes.
TREATMENT:

Primary objective of the program is to correct the lumbar lordosis. Also, we have to improve the activity of the abdominal muscles. Exercises that emphasize the shortening and stiffening of the abdominal muscles while stretching the hip flexors are the most common interventions. Improving the performance of posterior gluteus medius muscle is also important. Rocking backward decreases the symptoms. The patient is taught to correct the daily movement patterns.

LUMBAR ROTATION SYDROME:

It is not common to find a patient has pure lumbar rotation syndrome. As lateral flexion also includes rotation movement, there are some patients that experience increased symptoms with rotation/side bending.

SYMPTOMS are transient and occur with changes in position. The patient has difficulty in sitting in one position for a long period of time. The patient may have -1) broad pelvis 2) narrow trunk 3) bony leg length discrepancy 4) scoliosis 5) hip anterotorsion/retrotorsion

Tests are performed-1)forward bending 2)lateral flexion 3)rotation 4)single-leg standing. We will see that the movement occurs at one or two segments rather than the whole spine. Preventing the lumbar rotation or lateral flexion that occurs with trunk movements or during movements of the extremities decreases the symptoms.

TREATMENT:

Preventing rotation in lumbar spine or the lumbopelvic articulation decreases the symptoms. Rocking backward the exercise in quadruped position helps to decrease the symptoms. Core stabilization exercises are also done. Knee extension is performed in sitting position while preventing lumbopelvic rotation. Habit of sitting in cross legged position and sitting on legs should be discouraged.

LUMBAR ROTATION-FLEXION SYNDROME:

An individual who sits at a desk in a slumped position and then rotates to reach a computer or anything is at risk for developing lumbar rotation-flexion syndrome. As men have less hip flexibility, are taller than women, have longer tibias it causes them to sit in lumbar flexion when the chair is not properly adjusted.

Symptoms- Back pain most often with sitting, bending and twisting. Pain is worst rising in the morning. The patient may have radiating pain into buttocks and lower extremities. Tests are performed in various movement patterns. 
TREATMENT:

The primary aim is to improve the control provided by the abdominal muscles without contributing to lumbar flexion. Corrective exercise program is initiated like performing active knee and hip flexion while preventing pelvic rotation by contracting the abdominal muscles. Many other exercises exist to correct the syndrome.

The patient should sit erect with the lumbar spine flat and hips flexed to 90 degrees.

LUMBAR FLEXION SYNDROME:

This syndrome with/without radiating symptoms is found mostly in men than women. Disk problems are often associated with flexion. A patient can experience varying degrees of pain as well as radiating symptoms.

Tests are performed: 1) Position effects and 2) Forward bending

Some structural characteristics that can be present in these patients-1)tall height 2)long tibias 3)flat back without posterior pelvic tilt  and high iliac crests.

TREATMENT:

The primary aim involves to teach the patient to sit correctly and to move in the hips and not in the lumbar spine. Corrective exercises are performed.

PURPOSE of the research was to study and document the effectiveness of corrective exercises for various movement impairment in lumbar spine.

BACKGROUND:

Movement\ System Based approach is relatively a new concept and approach to treat low back pain patients and this approach is under research in various parts of the globe.

METHOD:

Systematic clinical trial of corrective exercises was undertaken on 11 patients for low back pain for a period of 30 days with all the ethics being followed. Pain, tenderness and ease of doing activities were chosen as three markers to test the effectiveness of approach. VAS was used to document the effects.

INCLUSION CRITERION:

Patients who complained exclusively of back pain

EXCLUSION CRITERION:

Patients who were having complaint of referred pain from viscera, metabolic causes, neoplastic causes, congenital conditions.

OUTCOME:

Out of 11, 08 patients wee benefitted extremely and the other three chose to leave out on their own from this study due to personal reasons.

Assessment was done on 01st day, 15th day and on the last day and markers were rated and compared on VAS. When first assessment was done 03 patients had given a score of 09, three had given 06 one had given 07 and another 04 had given 08 on pain marker on VAS. At the end of the study it had reduced to 4, 3, 2 and 4 respectively. Similarly tenderness was given a rating of +, +,- and + by these patients which was reduced to -,-,- and – respectively. Ease in doing various activities was given a  decreased  rating of 6,4,5,5 by these patients which was increased to 8,7,8,8 respectively showing that all the patients experienced more easiness in doing various activities. 
CONCLUSION:

I t is very clear from the study that corrective exercises for movement impairment syndrome hold an excellent chance for marked improvements

Since the sample size was small, so further research is needed to explore the effectiveness of this approach.
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