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Lumbar Spine

Etiology:

Herniations occur in the 30’s:  

DJD in 50’s or 60’s

Increased Risk for Low Back pain:
· Pregnancy

· Physical activity:  yard work, painting, repetitive lifting, twisting while lifting

· Machinery work:  4-6 Hz repetitive vibration exposure

· Smokers

· Overweight

Origins of Low back Pain:

· paraspinals

· ligaments

· facets

· nerve roots

· Organs:  gall bladder, pancreas, ovaries, colon

Psychosocial factors

job satisfaction

patients perception of disability

2( factors:  L & I , workers compensation

Signs:

· Neurologic signs/symptoms

· pain: more so in SI joint than in the back is common where the primarily lesion is affecting the lumbar spine.

· numbness:

· paresthesia:

· neurogenic claudication:  variable occurrence with aching, exercise plane variable

· (vascular claudication has a predictable pattern, particularly with walking up hill, with cramping vs. aches)

· gait abnormalities

· perianal sensitivity:  cauda equina syndrome

· postural changes




Antalgic posture:  relief or aggravation of pain with lateral flexion may indicated whether the patient has a medial or lateral disc 




protrusion:

· if medial herniation then patient leans toward the affected side

· if lateral herniation then patient leans away from the affected side

· Muscular Changes:

· hamstring flexibility 

· point tenderness

Tests:  

· x rays:  trauma, lack of therapeutic effect, suspicions do not match findings


AP, lateral, both standing as recumbent position removes curve/ degree of spondylolisthesis and relation of landmarks in a functional  


setting.  

· MRI:  better visualization of neurological structures

· CT:  Gold standard as osseous structures are better visualized with CT.



T2:  weighted scan will demonstrate bone inflammation.  (myelogram is an alternative test)


***Be sure to request the levels to view***

· EMG

· Blood Chemistry:  

· inflammation:  


· ankylosing spondylitis:  HLA-B27

· Peripheral vascular exam

· DRE:  assess neurological function to rule out cauda equina syndrome

· Piriformis assessment:  piriformis syndrome, assess with internal and external rotation of the leg.  

Vertebral anatomy:


The lumbar vertebrae are the largest in the spine being the primary weight supporting vertebrae. The normal curve is lordotic with L3 being most anterior as the lumbar bodies are thicker anteriorly creating a posterior sloping wedge.   


In regard to processes, the spinous processes project posteriorly in a horizontal plane.  The transverse processes project laterally and horizontally and are broadest at L3.  Therefore, the processes all lie at the same level as the corresponding vertebrae with the transverse processes being slightly superior to the spinous processes.  Mamillary bodies are located at the junction of the transverse process and the lamina of the posterior arch. 


The sacrum is comprised of five fused vertebrae and articulates with the bony pelvis. Each side of the pelvis, or inominate, is comprised of the fused pubis, ilium and ischium.  Anteriorly, the two inominates articulate at the symphysis pubis, an amphiarthrosis.  The inferior aspect of the sacrum articulates with the coccyx.  

Articulations:


The superior lumbar z-joint is mildly concave facing posteriorly and medially, 45( from the sagital plane toward the frontal plane and the inferior z-joint if the opposite.  The facing is variable with commonly occurring asymmetry.  The continuous line of the z-joints is called the pars interatrcilularis.


In the intervertebral disk the nucleus pulposus moves in a direction opposite to vertebral motion, creating pressure on the annulus fibrosis  and a normalizing feedback mechanism.


The lumbosacral angle is formed by L5 and the sacrum.  When standing upright,  this angle is in the midline plane formed by extending the line of inclination of the sacrum as it meets a line parallel to the ground (normally 25-35()


The sacroiliac joints are arthrodial joints with a space, articular capsule and articular cartilage.  The joint contour usually has a depression on the sacral side at about S2 and a corresponding prominence on the ilial side.  The sacroiliac joint usually has a change in anteroposterior beveling at approximately the point of lateral prominence of the sacrum at S2. The upper portion is convergent from posterior to anterior.  The lower portion is divergent from posterior to anterior.  This makes for a locking mechanism as the sacrum rotates anteriorly.  

Supporting Structures:
· The posterior longitudinal ligament narrows in the lumbar region.  

· The iliolumbar ligaments attach to the transverse process of l4 and L5 and to the anterior surface of the iliac crest extending inferiorly to 


blend with anterior sacroiliac ligaments.

· The sacroiliac ligaments create a sling from the two innominates for the anterior surface of the sacrum

· The posterior sacroiliac ligaments  fun from the sacrum  on medial aspect, posterior arches and sacral crest to the ilium horizontally and 


vertically.  The extend inferior to blend with the accessory sacroiliac ligaments, the sacrotuberous and sacrospinous ligaments. 

· The sacrotuberous and sacrospinous ligaments create the greater and lesser sciatic notches.  


muscles involved in motion:
	Posterior Muscle
	Innervation
	Bilateral Contraction
	Ipsilateral Contraction

	Erector spinae
	segmental
	spinal extension 
	ipsilateral extension and side-bending

	Multifidus and Rotatores
	segmental
	local extension, postural control
	lateral flexion with contralateral rotation

	Quadratus lumborum
	segmental
	assists in stabilizing the origin of the diaphragm, spinal extension
	extension with ipsilateral side-bending

	Piriformis
	S1-2
	n/a
	external rotation

	hamstrings and gluteus maximus
	inferior gluteal, tibial, fibular nerves
	posterior rotation of the pelvis
	leg extension

	Anterior Muscle
	
	
	

	Rectus Abdominus
	segmental
	flexion
	n/a

	External oblique
	segmental
	n/a
	contralateral rotation

	Internal oblique
	segmental
	n/a
	ipsilateral rotation

	Combined abdominals
	segmental
	control torque, bending and shear stresses
	n/a

	Iliopsoas
	L2-4
	postural, flexes the trunk or flexes the thighs on the pelvis, prevents hyperextension of the hip in standing.
	flexes the thigh on the pelvis or lateral trunk flexion with a pelvic shift to that side.


Biomechanics:


The shape and position of the facets limits axial rotation.  If the facets are more sagittal, there is increased stability.  If the facets are more coronal there is increased mobility.  


The sacrum functions as an extension of the lumbar spine.  Each innominate bone functions as a lower extremity bone.  Thus, the sacral iliac joints are the junction of the vertebral axis and the lower extremity.  The sacroiliac joint appears to have passive motion secondary to muscle action in the surrounding areas.  


Motions:


The primary motions of the lumbar spine are flexion and extension.  There is only a small amount of sidebending and rotation, which are 


coupled.  Flexion and extension are coupled with a anterior-posterior translatory slide in the sagital plane.  


In the absence of dysfunction:

· lateral flexion is coupled with a contralateral translatory slide in the frontal/coronal plane.

· rotation is coupled with disk compression in the horizontal plane. 

· when in neutral and extended, the sidebending and rotation are to opposite sides (neutral or Type 1).  

· when in neutral and flexed, sidebending and rotation are to the same side (nonneutral or Type 2).  


L4-L5 have limited ROM because of the attachments to the pelvis via the iliolumbar ligaments.  Therefore, L3 is the first lumbar ligament that is freely moveable.  

Lumbar-pelvic rhythm occurs with flexion of the spine:  the lumbar lordosis flattens and the pelvis rotates anteriorly on the axis of the hip joints which move posteriorly into the horizontal plane. Therefore, the lumbar spine, pelvis and hip joint all need to be assessed with presentation of dysfunction in the lumbar-pelvic rhythm.


The movement of the sacrum is described as nutation.  Anterior nutation is anterior rotation of the sacral apex around a horizontal axis at S2 which also has an inferior translatory motion.  Posterior nutation is posterior rotation of the sacral apex with a superior translation.  With walking the sacrum appears to torsion with coupled sidebending and rotation to opposite sides. The side of the sacrum of the flexed leg (?) moves anteriorly and vice versa.  Other sacral movements and inominate movements are indicated in walking and further discussed by Geenman.  

Special considerations to adjustment of various areas:


Spondylolisthesis:  bilateral break in the pars interarticularis with forward movement of the vertebrae



Tested w/ T2 weighted scan.  Myelogram is alternative test

 
Spondylolysis:  uni- or bilateral break in the pars interarticularis

Neurological Function:
 p 174-5, 183, 225

Dysfunction at various levels should be recognized:

	Level
	Reflex
	Motor
	Sensory

	L4
	decreased patellar reflex
	reduced strength of the quadriceps and anterior tibialis muscles
	medial aspect of the leg and foot

	L5
	no affected reflex (possibly medial hamstring)
	loss of strength of the first toe dorsiflexion and extensor hallucis muscle 
	side of the leg and top of the foot

	S1
	decreased Achilles reflex
	reduced strength in the peroneus longus and brevis muscles
	lateral aspect of the foot



Group curves occur frequently, often secondary to an unlevel sacral base or thoracic scoliosis.  Individual segment dysfunctions usually involve rotation restriction although motion can be restricted in all three planes.  A rotation restriction is accompanied by ipsilateral lateral flexion (rotation also results in inferior position of the vertebrae).  


When there is an abnormal A/P curve:  lordosis has the same morphology as normal extensions and a flattened curve has the  same morphology as normal flexion 

Spondylolysis is the disruption of the pars interarticularis without separation.

Spondylolisthesis is the disruption of the pars interarticularis with separation.  Rhe body, pedicle and superior articular pillar slide anteriorly while the spinous process, laminae and inferior articular pillar are held posteriorly (flexion restriction?)


Sacral iliac joints with flat opposing surfaces do not interlock at S2 decreasing joint stability with possible superior-inferior translatory shearing.  With age, there is an increase in the grooves on the opposing surfaces of the sacrum and ilium that appears to reduce available motion.    


Symphysis pubis dysfunction alters anterior and posterior innominate rotation during walking.

Muscular Function:

Iliopsoas dysfunction can cause or result from an increased lumbar lordosis with standing.  The upper lumbar vertebrae are usually affected.  The signs of such dysfunction can be observed with the patient either standing or supine.  If standing, hip and knee flexion and pelvic tilt on the side of the dysfunction is apparent. Trendelenburgs sign is positive and gait is affected is an expected manner.  If supine, lumbar lordosis is exaggerated and Thomas test is positive.  


The Iliopsoas creates a shelf upon which the abdominal viscera are supported.  Structural dysfunction affecting this shelf can cause visceral symptoms and pathology.  According to Digiovanna, anterior sacral or pelvic tilt, psoas contracture and somatosomatic reflexes can all increase the stress of the viscera onto the abdominal wall, which in turn can lead to a hernia of the diaphragm, inguinal canal, femoral triangle, retroverted uterus, renal and visceral ptosis and syndromes such as dysmenorrhea, menorrhagia, polyuria, constipation and colitis.  


Piriformis syndrome:  triad of tight piriformis, external rotation, short leg on that side; sciatic neuralgia may be present.  Imbalance in piriformis length and strength strongly influences movement of the sacrum between the innominates.

Sidebending restriction can be caused by a tight quadratus lumborum.

When there is a PI ilium on one side, the sacrum shears into that side becoming anterior inferior on the same side at the two bones slide over each other.  

Syndromes of Dysfunction:

In general, most conditions involving low back pain will clear up 6-8 weeks. 

factors involved in treatment include:


antiinflammatories


muscle relaxants


chondro / osteogenic support:  GS, MSM



removal of psychosocial stressors

Bed rest as a general rule is not helpful.  If not kept to a minimum, muscle guarding ensues impairing the healing process

Developmental Variations


Variations of the articular facets commonly occur in the lumbar region, particularly at the lumbosacral articulation.  Such variations include sagital plane rotations of 0( to 90(.  In the presence of one z-joint being sagittal and the other being coronal there appears to be an increase in the risk of disk degeneration and herniation with a tendency toward herniation to the side of the coronal facing facet.  

Developmental variations


unilateral or bilateral changes in the size and shape of the transverse processes which may cause the formation of a transitional vertebrae 


with lumbar or sacral characteristics.  


failure of the posterior arch to close


missing L5 spine:  L5 is the location of the largest number of congenital defects.

Lordosis


Lordosis can cause low back pain by increasing the lumbosacral angle and placing shear stress on the lumbosacral joint and its attachments.  The inferior lumbar facets slide caudally on their matched superior sacral facets. Factors affecting the lumbosacral angel are:

abdominal muscle weakness

Achilles valgus

anterior sacral/pelvic tilt 

atypical lumbosacral facets

diminished disk height

foot pronation  

heredity

high heel shoes

ligamentous weakness

obesity

occupation

organic kyphoscoliosis

poor posture

pregnancy

psoatic dysfunction

somatic dysfunction

somatotype

sponlyolisthesis

Degenerative Disc Disease


The lumbar intervertebral disks are subject to more degenerative change and dysfunction than the any other spinal disks, possibly excepting the C5-C6 disk.  Sitting with the lumbar spine in flexion may cause expression of fluid from the lumbar disks compared to erect postures.  Nutrient flow to the disks is diminished by prolonged standing, degenerative arthritis, vertebral fusion or any other motion restriction.

Three etiological factors are involved in disc degeneration:  gravity, poor blood supply, muscular weakness.

Grades of Disc Degeneration (as visualized by MRI)

· Disc protrusion:  nucleus propulsus has not broken through the annular fibers.  Patient still treatable with naturopathic physical medicine.

· Disc herniation:  nucleus propulsus has broken through the annular ligament, affects the nerve root of the inferior vertebrae.  Treatment should include naturopathic physical medicine with evaluation/ consultation with a surgical provider.

· Disc extrusion:  nucleus propulsus has broken through both the annular ligament and the posterior longitudinal ligament., which likely requires referral.

· Sequestration: nucleus propulsus has broken through both the annular ligament and the posterior longitudinal ligament and has separated from the disc allowing for migration along the spinal cord.  This is a dangerous condition requiring immediate surgical treatment.

Treatment: Diathermy, ultrasound, antigravity

Hydration

Manganese, Copper, Vitamin C, Proline, Lysine

Cauda Equina Syndrome

b/l numbness

impotence

bowel and bladder dysfunction

pain with Valsalva

Ask about Valsalva as this acts as a space occupying lesion.

Treat for a surgical emergency with referral to the emergency room and contact of a surgeon.

Spinal Stenosis

1( narrowing or 2( to degenerative joint disease 

>50 yrs old
achy paint worse with weather changes

progressive pain

insidious onset

better with rest, flexion, lying down

worse with activity:  tightness or burning with walking or standing, with extensor movement

limited ROM

Tx:

yoga:  limited

TENS

Rare to have urinary dysfunction

Surgery elective until bowel or bladder involvement

Ankylosing Spondylitis

Reiter’s Syndrome

Bone Cancer:

etiology:  1( or 2(:  renal, pulmonary, hepatic, prostatic, breast; multiple myeloma

Sx:  pain at night, night sweats, weight loss

Sn:  

radiography:  one eyed pedicle (osteolytic sign), posterior collapse,  all white vertebrae (osteoblastic sign)

holes in the bones (multiple myeloma) 

Labs: Bence Jones proteins, anemia, calcium imbalance, inflammation, bone marrow biopsy

Piriformis Syndrome:
Objective: 

Tx:  rotation exercises to stretch piriformis, ankle of affected side lying on opposite knee.

