CHAPTER SEVEN

ORTHOPEDIC ASSESSMENT

OF THE 

LUMBAR SPINE

ASSESSMENT OF THE LUMBAR SPINE 

The ability to perform a local assessment of the lumbar spine will be one of the more difficult assessments you will have to make. The lumbar spine is an intricate area involving many types of tissues. As you will learn much of the lumbar assessment is a functional one, in other words will utilize movement to determine the nature of the pain. While performing a lumbar evaluation always keep in mind the age of your athlete as chronic conditions correlate well with an individual's age. Remember that when dealing with the lumbar region it is important to consider the hip and the mid to upper back areas as well.

1. On the drawing below, mark or draw on the following skeletal landmarks.

Posterior Superior Iliac Spines

Posterior Iliac Crest

First Sacral Vertebrae (Level-PSIS)

Fifth Lumbar Vertebrae

L5-S1 Interspace

Fourth Lumbar Vertebrae(Level-Iliac 

Crests)

T12-l1 Interspace

Third Lumbar Vertebrae

Iliolumbar Ligament

Second Lumbar Vertebrae

Interspinous Ligaments

First Lumbar Vertebrae(Level-Dimples)

Facet Joints

Twelfth Thoracic Vertebrae

Sacroiliac Joints

Intervertebral Discs

Ischial Tuberosity

2. Locate the following structures on your partner, after properly finding each structure mark each with a grease pencil. When completed check accuracy with lab instructor. Remember that the vertebrae will only be palpable at their spinous processes.

Posterior Superior Iliac Spines

Posterior Iliac Crest

First Sacral Vertebrae (Level-PSIS)

Fifth Lumbar Vertebrae

L5-S1 Interspace

Fourth Lumbar Vertebrae(Level-Iliac 

Crests)

T12-l1 Interspace

Third Lumbar Vertebrae

Iliolumbar Ligament

Second Lumbar Vertebrae

Interspinous Ligaments

First Lumbar Vertebrae(Level-Dimples)

Twelfth Thoracic Vertebrae

Sacroiliac Joint

Ischial Tuberosity

3.W hen performing an assessment of the lumbar spine, there are certain anatomic features one needs to be aware of.  After the following anatomic features describe their appearance (use drawings when appropriate) and note what condition may be present with these features.

Abnormal lateral curvature-

Antalgic position (ie leaning forward)-

Anterior/posterior lumbar curves-

Local swelling-

Muscle atrophy

a. Gluteus maximus-

b. Lumbar extensors-

    c.Abdominals-

Port wine marks-

Faun's Beard-

3. Now identify the following landmarks on the pictures of the vertebrae below. If any of the terms can be found on both pictures, be sure to identify them as such.

Vertebral Body

Pedicle

Transverse Processes

Spinous Processes

Vertebral Arch

Pars Interarticularis/Isthmus

Facets
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Superior View





Lateral Oblique View

4. What two structures form the intervertebral disc? Describe the structure of each.

5. What are the primary functions of the intervertebral discs?

6. Should the intervertebral disc begin to bulge, why is unlikely for it to protrude anteriorly?

7. A herniation of the disc will often cause pressure on ____________ resulting in _______________ pain down into the legs.

8. In the space provided below draw example pictures of Disc Protrusions, Disc Prolapses, Disc Extrusions, and Sequestrated Discs. Use a dotted line to symbolize the nucleus pulposus.

9. Think of a water balloon, if you press on one side of the balloon what occurs to the water within?

10. Now picture the water balloon with a heavy block on one side, if pressure was applied to the balloon opposite the block would the water move as freely as it did in question #9? Hint:look at question #6 again.

11. How does the water balloon scenario relate to the functional anatomy of the intervertebral disc and the surrounding ligaments?

12. Based on the anatomy of the intervertebral disc and its surrounding ligaments and vertebrae, which lumbar motion is most likely to increase the problem and therefore the symptoms?

13. A 'spondy' type problem in the spinal column occurs to which part of the vertebrae?

14. Due its location on the vertebrae which lumbar motion would place the greatest compressive stress on the posterior vertebrae?

15. In the space below list and briefly define spondylolysis and spondylolisthesis.


Spondyloysis-


Spondylolisthesis-

16. Using a textbook trace the appearance of the 2 spondy fractures. What animal-like appearance is said to resemble the spondylolysis fracture?

17. Which population age group would you expect to have a greater rate of spondy problems? Why?

18. The lumbar region is characterized by a large bundle of diamond shaped fasciae known as the __________________________________.

19. Which lumbar position allows the most room underneath the fibrous layers, and is therefore often considered the 'open-packed' position of the lumbar fasciae?

20. What ligamentous structure unites the lower lumbar vertebrae with the sacrum?

21. What motions would likely elicit further discomfort in these ligaments?

22. Which muscle serves as the primary lumbar extensor and forms the lower ends of the fascial diamond?

23. Which pair of muscles forms the upper ends of the fascial diamond in the lumbar region?

MANUAL MUSCLE TESTING

24. Have your partner lie prone on a table or plinth, with her/his hands cupped behind the head. Stabilize her/his legs on the table and have your subject maximally hyperextend the lumbar spine. This is a simple strength test for the lumbar and thoracic extensors. The individual should be able to lift umbilicus off surface and if unable would indicate weak musculature.

25. For the following muscles grades, list which body part must be above the plinth to achieve that strength score during lumbar extensor strength testing.


5 (100%) -


4 (75%) - 


3 (50%) -


2 (25%) -


1 (10%) -


0 -

26.Repeat the above procedure with your partner side-lying. Once again stabilize the legs and have your subject try to lift her/his thorax from the table surface. A healthy subject should be able to raise the thorax region about 4 inches.

27. Due the importance of the following muscles practice performing manual muscle tests on the following muscles:

1. Hip Flexors-Iliopsoas

    a. Patient supine w/knee extended

    b. Stabilizes ASIS

    c. Places resistance hand anterior distal femur

    d. Instructs patient to flex hip

    e. Resists hip flexion

    f. Repeats bilaterally

2. Hip Extensors-Hamstrings

    a. Patient prone w/knee extended

    b. Stabilizes posterior pelvis

    c. Places resistance hand proximal to popliteal fossa

    d. Instructs patient to hyperextend hip

    e. Resists hip extension

3. Hip Extensors-Gluteus Maximus

    a. Patient prone w/knee flexed @ least 90 degrees

    b. Stabilizes posterior pelvis

    c. Places resistance hand proximal to popliteal fossa

    d. Instructs patient to hyperextend hip

    e. Resists hip extension

4. Hip Abductors-Gluteus Medius

    a. Has patient lie on unaffected side

    b. Places one hand on iliac crest for stability

    c. Places opposite hand post to lateral femoral epicondyle

    d. Tells patient to abduct & extend hip

    e. Resists motion

28. Have your subject lie supine on a table with her/his arms crossed in front of the chest. Have the individual perform a 1/2 to 2/3rds sit-up, holding the position for 15 seconds. Palpate the segments of the rectus abdominus for tone. Inability to hold this position the prescribed time indicates weakness in this muscle group.

One of the things to be aware of with the rectus abdominus is its ability to act as two separate muscle groups –the upper and lower. Often individuals by concentrating on crunches tend to have well developed upper abdominals while the lower abdominals remain lax. The resulting imbalance can lead to LBP by upsetting mechanics in that area.

RANGE OF MOTION

Testing the range of motion of the lumbar spine not only serves to indicate possible muscle tightness and weakness, but also acts as an effective assessment tool. Certain pathologies are made worse with certain motions while others are improved. Be sure to utilize these functional movements in your back assessment.

29. When possible the following should be measured with bubble goniometer and/or standard tape measure. The techniques are listed.

Active Motion (should examine quantity & quality of movement, must ask if pain present with movement & noted)

1. Forward flexion

2. Back flexion

3. Side bending-L/R, (in addition to presence of pain, should note quality of movement along L-spine & direction of movement of spinous processes)

4. Rotation-L/R  (in addition to presence of pain, should note quality of movement along L-spine & direction of movement of spinous processes)

5. Rotation with Extension 

Passive Range of Motion

6. Hip flexion

7. Hip IR/ER

8. All motions performed bilaterally

30. Have your subject attempt to touch their hands to their toes while free standing. Now place one of your hips up against the buttocks of your partner. Have her/him repeat the lumbar forward flexion. Was there a difference in the movement? Why could this action effect the amount of forward flexion available to the lumbar spine? Explain.

31. Practice having your subject hyperextend the lumbar spine in conjunction with a side bending. This requires practice but is effective in determining the possible existence of a ligament injury to the iliolumbar ligament. Did this motion elicit pain? Also is the individual able to move in both directions equally?

32. Have your subject perform the following motions. While movement occurs observe for smoothness of motion, symmetry of motion(does both sides move evenly?) and quantity of motion(can individual goes as far in both directions?) Note that these movement tests are also special tests as well. Each tends to stress different parts of the lumbar spine and can be used to detect pathologies. In addition to watching for smoothness of motion, note unusual sudden movements that may indicate problems, compensatory movements, and be sure to ask if these movements elcit pain. For all motions be sure to stabilize the pelvis and have the athlete keep their hands folded across their chest.


a. Forward Flexion-watch to make sure individual's both sides move 
forward evenly and do not twist. Note the existence of any painful arc indicating 

possible disc involvement. Check motion of one vertebrae on another[look for 

gaps between processes]. Determine 
how far subject can flex and if hamstrings 

are tight preventing full motion. If movement eliciys discomfort be sure to 

determine the natureof the discomfort (sharp, ache, referred and its location [ie 

midline indicating possible HNP or lateral indicating possible muscle])

b.Lumbar Hyperextension-Ask if pain felt at endpoints, indicating possible 

sacroiliac dysfunction. Sharp or aching pain felt during motion may 

indicate existence of 'spondy' or facet pathology. Pain down into the buttocks may 

indicate hip injury and/or SI involvement. Although this motion tends to alleviate 

disc herniation symptoms, in some cases it may increase pain. Finally watch 

motion of individual, checking for mild to moderate twisting of the lumbar spine 

while performing this maneuver. The individual may twist to one side if disc lesion 

present, SI involvement, and/or muscle weakness/tightness. Also note the quality of 

movement, the vertebral segments should move as a unit, but often individuals with 

LBP will demonstrate a hinge like movement, often @ the level of L3 with the 

lower vertebrae remaining motionless.

c.Side Bending-Should be able to achieve 15-20 degrees. Remember that facet 

joints limit side bending motion, so motion in this direction is actually a coupling 

of vertebral movement including rotation of the vertebrae. Most motion will 

normally be seen at the L2-3 interspace with the least seen at L1-2. However there 

should be some contribution to the movement from all lumbar segments. It is not 

uncommon for vertebrae below L3 to be stationary resulting in too much stress 

placed in the area of L3. Note that vertebral motion is identified by the movement 

of the spinous process with the spinous process moving in the direction opposite 

of torso motion.The amount of motion should be equal in both directions 

bilaterally otherwise a limiting factor[ie facet, fixed vertebrae, muscle imbalance 

is present]. Pain while sidebending may indicate disc, ligament, muscle or other 

pathology. A differential diagnosis is made via the direction of the sidebend 

causing the pain in conjunction with the side of the lesion{from your notes I'll let 

you figure out which is which}. Remember  that it may be helpful to watch and/or 

palpate the spinous processes before and after movement, as they should move 

away from the direction of the side bend. Failure to do so indicates a possible 

problem with a facet joint.

d. Side Bend with Simultaneous Lumbar HyperextensionThis movement can 

be used to isolate a lesion in the iliolumbar ligament. In addition this motion 

tends to cause increased shear forces throughout the spinal column which can 

elicit pain with facet lesions or sacroiliac dysfunction. Note if motion to either 

side is equal bilaterally. 

e.Trunk Rotation-Perform this motion with subject seated and arms 


crossed in front of chest. Note if the motion is equal bilaterally. Unequal motion 

may indicate bone/joint dysfunction such as facet involvement or irregular 

curvature such as scoliosis. Muscle tightness/imbalance may also cause 

asymmetrical motion. This is typically a motion occurring in the cervical and 

thoracic spine as the lumbar spine is poorly adapted to rotation. Ask athlete if 

this motion causes increase in pain. Often pain increased on the opposite side of 

rotation due to muscle strain while pain on the same side of the rotation often due 

to facet lesion or disc herniation.


Motions often should be repeated while long[knees extended] and short sitting[knees flexed]. Long seated lumbar flexion isolates 
the disc while short seated flexion isolates the SI joint.

NEUROLOGY
33. Please fill in the following chart. For the dermatome section write the area of the lower leg where sensation differences would be noticeable. For the myotome list which motion should resisted to assess the motor capabilities of the selected nerve root. Finally note the location of the nerve root reflex if any.

	Nerve

Root
	Sensation
	Manual Muscle Test
	Reflex(if any)

	L1


	
	
	

	L2


	
	
	

	L3


	
	
	

	L4


	
	
	

	L5


	
	
	

	S1


	
	
	

	S2


	
	
	


34. Based on the written outline of foot and low leg dermatomes, draw an outline of the general dermatome areas on your partner with a grease pencil. Using a brush, pin, or other object(s) apply stimulation to these areas. Have your partner note any difference in sensation. It is helpful to apply different pressures bilaterally to determine if the subject can detect differences. Did your partner note any differences in sensation?

35. Repeat the sensation testing done in question #36. This time however alter your stimuli so the pressure you apply differs bilaterally. Was your partner able to note the differences? How would this technique be helpful in assessing athletes and other injured individuals?

36. Using a neurological hammer attempt the reflex for L4 and S1. Do so by applying a rapid blow to the tendon. Be sure not to apply too great a pressure to avoid injuring the subject. Compare bilaterally, and remember that in practice you should test the uninjured/uninvolved side first. Note any differences and any comments regarding these tests below.

37. Why is important to test the lower extremity for nerve problems originating in the lumbar spine?

38. Neurological deficits in the lower extremity due to lumbar conditions are normally due to an impingement of the nerve fibers as they enter or leave the foramen lateral to the vertebrae. What conditions could contribute to an impingement of the nerve fibers?


a.


b.


c.


d.

39. Besides muscle sensation and function, what other considerations should be made in determine the existence of a neurological problem?

SPECIAL TESTS

The special tests for the back are normally used to determine the existence of nerve involvement. However some special tests are useful in determining the presence of tight musculature, and unstable segments. It is also important to include special tests relative to the hip due to its proximity to the lumbar spine along with tests for the sacroiliac joints. Be sure to practice these tests to begin to get a 'feel' of the situation. 


In fact there are several more special tests available to the examiner. Each allied health discipline has their own set of tests based on the philosophy behind the profession. Chiropractors have an extensive list of special assessment tests. Orthopedists tend to use a shorter list of special tests and rely on diagnostic examinations such as the x-ray and MRI. Other professions such as athletic training and physical therapy will use a combination of methods depending on their educational background.


Special tests are vital to the athletic trainer for the assessment of low back injuries especially those that are chronic in nature. As a result it is important to understand and be able to perform the following procedures. Although not listed in the following pages remember that the functional motion tests of lumbar flexion, hyperextension, sidebending et al. are considered special tests and should be included in your assessment. Finally always be on the lookout for more ideas in the assessment of the lumbar spine.

LASEGUE'S TEST/STRAIGHT LEG RAISE(2)

PURPOSE: This test can be utilized to determine the existence of sacroiliac pathology, although its primary function is to elicit sciatic pain due to irritation of lumbar nerve roots. This particular assessment test is primarily for the low back. 

METHOD: The hip is flexed placing a stretch on the sciatic nerve and hamstrings. Due to the resultant rotation of the pelvis during hip flexion pain may also be the result of sacroiliac involvement.

TECHNIQUE:

a. Positions patient supine

b. Positions self on side of patient to be tested

c. Places one hand under patient's heel, opposite hand over anterior knee to maintain knee extension

d. Flexes hip passively until discomfort noted

e. Insures hip flexion greater than 70 degrees

f. Slightly extends hip until discomfort gone

g. Passively dorsiflexes ankle

h. Repeats bilaterally

A positive sign for this assessment test is the creation of pain in the low back, sacroiliac and/or posterior thigh. It is important to determine at what position pain is felt as the hip position plays an important role in which anatomical structure is isolated and stressed.

Typically pain felt prior to 70 degrees hip flexion in the posterior thigh indicates very poor hamstring flexibility on the part of the athlete. Pain felt prior to 70 degrees within the posterior hip or low back often is due to sacroiliac dysfunction. Discomfort felt beyond 70 degrees flexion often indicates back pathology with any pain in the posterior possibly due to irritation of the sciatic nerve. 

This test reveals the importance of being able to rule out pathology in the joints above and below the site of pain/discomfort. The assessment of the lumbar region is covered under the next chapter.

WELL LEG/STRAIGHT LEG RAISE(1)

PURPOSE:Like the LASEGUE's Test, the Well Leg is utilized to determine the existence of sciatic nerve involvement, often due to impingement by a prolapsed intervertebral disc.
METHOD: Places the sciatic nerve on a stretch in an attempt to elicit pain.

TECHNIQUE:

a. Positions patient supine

b. Positions self @ side of patient to be tested

c. Places one hand under patient's heel, opposite hand over anterior knee to maintain knee extension

d. Flexes hip passively until discomfort noted

e. Asks patient if discomfort noted in contralateral side

A positive test is one where pain is elicited in the opposite leg or side. Often this pain represents a herniated disc and referral should then be made. However be sure that hamstring involvement is ruled out, by making sure symptoms do not begin to occur prior to 70 degrees hip flexion.

SINGLE-LEG STANCE TEST FOR ‘SPONDY’ CONDITIONS

PURPOSE: To elicit pain from lesions common to spondylolysis and spondylolisthesis.

METHOD: Places patient in a position where an isolated stress is placed on the isthmus/pars interarticularis.

TECHNIQUE:

a. Positions patient standing w/wgt distributed equally

b. Stands behind patient

c. Has patient lift 1 leg and places trunk in hyperextension

d. Asks if movement causes pain

e. Repeats procedure bilaterally

Sharp, isolated pain in the suspected lumbar vertebrae would be a positive result for this test.

SPRING TEST

PURPOSE: this test is designed to assess the level of mobility present at the various vertebral segments.  Used when a facet syndrome or other motion limiting condition is present.

TECHNIQUE:

a. Positions patient prone

b. Stands over patient w/thumbs over spinous processes

c. Presses spinous processes anteriorly-feeling for spring

HOOVER TEST

PURPOSE:To rule out malingering on the part of the patient. Used most often for those individuals at physical therapy clinics who may not want to return to work.

METHOD:To perform a one leg raise, the individual should use the opposite leg as a base of support. If the individual says that he/she cannot lift one leg and there is no pressure present the person is probably not trying.

TECHNIQUE:

a. Positions patient supine

b. Positions self at feet of patient

c. Places hands underneath heel of patient

d. Has patient actively perform  leg raise-involved leg

e. Notes absence of downward pressure on uninvolved side when patient unable to lift involved leg

If no pressure is felt in the palm of the supporting hand the individual may considered a malingerer. Just be careful what you say to avoid it coming back to haunt you.

VALSALVA MANEUVER

PURPOSE: To determine if there is a lesion involving the spinal cord and theca.

METHOD:Individual increases internal pressure of body, similar to adding more air to an almost already filled balloon

TECHNIQUE:

a. Positions patient seated

b. Tells patient to tkae deep breath & bear down as to perform bowel movement

c. Asks patient if pain is felt

Any increase in pain may indicate a lesion involving the central nervous system including the presence of a herniated disc. When performing this procedure be sure to determine the blood pressure of the individual as it should not be done on hypertensives and/or elderly due to the sudden rise in blood pressure.

MILLGRAM TEST

PURPOSE: This test is designed to increase intrathecal pressure which can help to determine the presence of a herniated disc or other pathology affecting the spinal cord.

TECHNIQUE:

a. Positions patient supine

b. Stands @ feet of patient

c.  Has patient perform bilateral heel raise (6") & hold position for 30 seconds

d. Determines if patient can hold position or experiences pain

A positive sign would be the increase of symptoms in the patient.

KERNIG’S TEST

PURPOSE: This test is used to determine the presence of a herniated disc or spinal cord pathology.

TECHNIQUE:

a. Positions patient supine

b. Stands behind head of patient

c. Patient perfroms unileg leg raise w/knee extended

d. Asks if pain felt in spine or lower extremity

e. Determines if knee flexion relieves pain

The presence of pain would be a positive sign

BABINSKI TEST
PURPOSE:Evaluates the function of the central nervous system and checks for the possible presence of an upper motor neuron lesion.

METHOD:A reflex test is performed in a manner that specifically stimulates the CNS

TECHNIQUE:

a. Positions patient supine

b. Stands @ feet of athlete

c. Uses blunt object to run up lateral plantar aspect of foot, making arc from calcaneus to ball of great toe

d. Observes for hyperextension of great toe

If the individual is asymptomatic the toes will flex or remain in the same position. However if the toes splay and extend there is a very high likelihood of an upper motor neuron lesion.

OPPENHEIM TEST

PURPOSE:Evaluates the function of the central nervous system and checks for the possible presence of an upper motor neuron lesion.

METHOD:A reflex test is performed in a manner that specifically stimulates the CNS

TECHNIQUE:

a. Positions patient supine

b. Stands @ patient's side

c. Runs fingernail  along crest of anteromedial tibia

d. Notes hyperextension of great toe w/splay of toes

CRITICAL THINKING

40. An athlete complains of soft tissue pain in the left lumbar region. The pain decreases with flexion and increases with lumbar hyperextension. Considering most soft tissue pain increases with applying tensile stress to the soft tissue[in this case lumbar flexion] and decreases with functional shortening of the soft tissue fibers[in this case the lumbar hyperextension], how could this scenario occur?

41. How would an imbalance between the upper and lower abdominal muscles contribute to mechanical problems related to the lumbar spine?

42. What skeletal concerns could cause lumbar motions not to be equal bilaterally?

43. What soft tissue concerns could have an effect on lumbar motion bilaterally? Give specific examples and the reasons for your responses.
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