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LEARNER OBJECTIVES

1.
Knowledge of the components of the neurologic exam for patients with low back pain.

2. Knowledge of non-organic physical signs in low back pain and their significance.

INTRODUCTION

The physical examination is one of the two most important components of the evaluation of any patient (the other being the history).

For patients with problems with pain thought to be of spinal origin, including low back pain, the neurologic examination probably represents the most important part of the physical examination.

During the evaluation of patients with chronic benign pain, particularly when first assessing such a patient, you want to assure yourself you are not overlooking another specific condition which would account for the patient's signs and symptoms, and which may be treated specifically or differently from the management of chronic benign pain.

When performing a physical examination, ask yourself, "Does this make sense?  How does this fit my preliminary synthesis of this patient's condition based on the history I obtained and the data accumulated up to now during the physical examination?"

For practical purposes, the examination starts as soon as you hear the patient walking down the hall into your office, or when you observe the patient entering your office.  Is the patient moving normally?  Are movements slow?  Is there a limp?  Is the patient using any assistive devices (such as cervical collar, back brace, cane, or holding onto the arm of a helper)?  What is the patient's affect?  All of the observations you make during your contact with the patient represent data pertaining to the physical exam.

THE GENERAL PHYSICAL EXAM

Patients have expectations of us.  Although someone may be sent for evaluation of problems with chronic back pain, patients often do not feel their examination has been thorough or complete, unless a stethoscope has been placed on their chest.

We also have expectations of patients.  We expect patients to provide honest answers; to be cooperative; and to exert their best effort during the history and physical examination.  For reasons conscious or unconscious, this is not always the case.

The patient's behavior, that is, the way the patient presents him/herself, is replete with significant data.  They are signaling to you a wealth of non-verbal information about themselves.  You are doing likewise.

By their behavior, patients are telling you something.  Sometimes they try to "hit you over the head" with their message.  In this context, their message may be something like, "I am in a lot of pain.  I hurt so badly.  I can't do anything."  Other messages may include, "I am helpless" and, "Fix me."  Some patients may also be trying to tell you, "There is nothing you can do to fix me."

The general physical examination of the chronic low back pain patient is important. Not because it meets the patient's expectation of what a complete examination should include, but because it is what a complete examination should include.  This involves documentation of vital signs including height, weight, blood pressure, pulse, and temperature; auscultation of the heart and lungs; palpation of the abdomen; examination of the head, ears, eyes, nose, and throat; and observation of the skin.

THE NEUROLOGIC EXAMINATION

The neurologic examination in patients with chronic low back pain includes seven main components.  These are: the mental status exam; the cranial nerve exam; the motor exam; reflex exam; the sensory exam; examination of stance and gait; and the focused examination of the low back.

Mental Status

I will not go into detail concerning the mental status exam.  However, a screening examination should be done, including assessment of: the patient's level of consciousness (alert? drowsy?); speech (fluent and well-articulated? slurred?); orientation (place? date?); and affect (depressed? angry? appropriate?).  When assessing the patient's affect, it is also important to be aware of your own psychological reaction to this patient.  What does interacting with this patient elicit from you?  Empathy?  Compassion?  Anger?  Skepticism? etc.  Your awareness of the feelings evoked in you by this patient is also data.  The feelings you experience are also likely similar to those evoked in other health care providers who have encountered this patient.

Cranial Nerves

A screening cranial nerve exam requires only a couple of minutes and helps in assessing the presence or absence of abnormalities in the central nervous system, which may contribute to, or account for, some of the patient's complaints.

The cranial nerve exam should include the following:

II:  Pupil, size, shape, reaction to light, visual fields, and funduscopic exam.

III, IV, and VI:  Extraocular movement and assessment for nystagmus.

V:  Facial sensation and masseter contraction.

VII:  Facial movement.

VIII:  The ear canals and drums.  Whisper test?

IX and X:  Elevation of the palate (midline?).  Gag reflex.

XI:  Sternomastoid strength.

XII:  Does the tongue protrude in the midline?

Motor Exam

The motor exam includes assessment of muscle tone, bulk, and power, and observations for involuntary movements.

Muscle tone is the resistance of the relaxed muscle to passive movement.  Abnormalities of tone include spasticity, cogwheel rigidity, and others.

Muscle bulk in some muscles can be assessed by observation.  For example, atrophy of the extensor digitorum brevis can be easily assessed visually by inspection of the dorsum of the feet.  It is usually necessary to make formal measurements to reliably assess muscle bulk in the thigh or leg.  Measurements should be made at specific points above and below a well-defined anatomic landmark (such as the medial joint line of the knee or the proximal patellar pole).

Individual muscle group strength testing should be performed in all major muscle groups of both lower extremities, including hip and knee flexors and extensors, ankle dorsiflexors and plantar flexors, and the extensors and flexors of the toes.

The assessment of strength is graded on a 5-point scale.

MUSCLE STRENGTH TESTING
0  -
No contraction.

1  -
Flicker or trace of contraction.

2  -
Active movement with gravity eliminated.

3  -
Active movement against gravity.

4  -
Active movement against gravity and resistence.

5  -
Normal Power.

Finer gradations can be made by adding a plus or minus after each of these number.  (For example, 4- versus 3+, etc.)

Involuntary movements may include tremor of various types (for example, resting and intention), as well as muscle fasciculations.

Reflexes

Deep tendon reflexes should be assessed in all extremities.  That is, when assessing a patient for problems with low back pain, it is important to also test the deep tendon reflexes in the upper extremities.  More than once I have seen patients who have been referred because of an asymmetry of deep tendon reflexes, particularly at the knees, with concern for a probable low back problem; only to find that a similar asymmetry exists in portions of the upper extremity, suggesting the pathology accounting for the asymmetry is either multi-level or related to a single more central lesion.

Deep tendon reflexes are graded from 0 to 5.

REFLEX EXAM
0  -
Absent.

1  -
Trace.

2  -
Normal.

3  -
Brisk (normal).

4  -
Clonus is elicitable.

5  -
Spontaneous clonus.

Plantar responses (Babinski's sign) should also be routinely assessed as part of the reflex exam.

Sensory Exam

The sensory exam is the least reliable component of the neurologic exam, as there is no objective correlate and the examiner relies exclusively on the responses of the patient.

Sensation to pinprick should be examined at a minimum and, ideally touch, joint position sense, and vibration sense should also be assessed.

There is an art to the sensory examination.  This is based on a knowledge of dermatomes, an awareness of suprasegmental patterns of sensory dysfunction, and experience based on the evaluation of many patients.

As with all aspects of the physical examination, unless you perform the exam regularly and/or routinely, the reliability of your findings may be limited.

Stance and Gait

Gait can be assessed formally (with the patient's knowledge that you are evaluating his gait) and can also be assessed passively (for example, when the patient first enters your office).

In addition to assessing standard gait, tandem gait, and heel and toe walking, should also be evaluated.

Look for consistencies between findings on individual muscle group strength testing and those observed during assessment of stance and gait.  For example, some patients demonstrate a degree of weakness on muscle testing, which would preclude their ability to stand and walk.  This casts doubt on the validity of the strength testing.

Examination of the Back

While the patient is standing, have them point to the area of maximal pain.

Observe for asymmetries, scoliosis, or masses.

Palpate the spinous processes, the paraspinal muscles, and the region of the sciatic notch.  Note areas of tenderness.

Assess back range of motion.  Formal measurements can be made using inclinometers.  This will be demonstrated.  Assess the relative contribution of the lumbar spine and hips to the range of motion, the fluidity of motion, and the degree of reversal of the lumbar lordosis.  The range of motion should be assessed in flexion, extension, and right and left lateral flexion, as well as rotation.  The Guides to the Evaluation of Permanent Impairment, Fourth Edition, published by the American Medical Association, offers validity and consistency criteria concerning back range of motion measurements.

When performing the validity test for lumbosacral flexion and extension: record the straight leg raising angle of the supine patient by placing an inclinometer on each tibial tuberosity with the knees extended.  Compare the tighter straight leg raising angle to the sum of the sacral flexion and extension (sacral or hip motion) angles.  If the tighter SLR angle exceeds the sum of the sacral flexion and extension angles by more than 15 degrees, the sacral flexion test is invalid.  The validity test should not be used if the total sacral (hip) motion (flexion plus extension) exceeds 55 degrees for men or 65 degrees for women.

The consistency criterion involves measuring the range of motion on at least 3 consecutive measurements and calculating the mean or average of the 3.  If the average is less than 50 degrees, the 3 measurements must fall within 5 degrees of it.  If the average is greater than 50 degrees, 3 measurements must fall within 10% of it.  Measurements may be repeated up to six times to obtain 3 consecutive measurements that meet these criteria.

During the motor examination of the lower extremities assess neural tension signs (straight leg raising).

Test range of motion of the hips in internal and external rotation (to exclude serious hip pathology).

Consider performing a femoral stretch test if pain or numbness involves the anterior thigh, quadriceps weakness is present, or there is an asymmetry of the knee reflexes.

In selected patients a rectal examination should be performed, including tests of perianal sensation and rectal sphincter tone.  The bladder can be palpated for distention.  Sacral reflexes can also be tested in selected patients, including the cremasteric and bulbocavernosus reflexes.

BEHAVIORAL RESPONSES TO EXAMINATION

In 1980 a paper was published by Gordon Waddell (Waddell G., et. al., Spine, Volume 5, Number 2, March/April 1980) titled "Nonorganic Physical Signs in Low-Back Pain."  Dr. Waddell described 5 types of nonorganic signs which were used to help identify patients who required more detailed psychological assessment.  These signs included the following:

Tenderness 

Superficial

Non-anatomic

Simulation


Axial Loading

Rotation

Distraction

Straight leg raising

Regional


Weakness

Sensory

Overreaction

Overt pain behavior, such as grimacing, sighing, guarding, bracing, and rubbing.

Dr. Waddell noted that tenderness related to physical disease is usually localized to a particular skeletal or neuromuscular structure.  Nonorganic tenderness may be either superficial or non-anatomic.

When superficial tenderness is present, the skin is tender to light pinch over a wide area of the lumbar spine.  Dr. Waddell cautioned that a localized band in a posterior primary ramus distribution may be caused by nerve irritation and should not be discounted.

Non-anatomic tenderness is characterized by deep tenderness felt over a wide area, not localized to one structure, and often extending to the thoracic spine, sacrum, or pelvis.

Simulation tests give the patient the impression a particular examination is being carried out when in fact, it is not.  Usually this is based on movement producing pain.  On formal examination a particular movement causes the patient to report pain; that movement is then simulated without actually being performed.  Dr. Waddell noted that if pain is reported, a nonorganic influence is suggested.  He stated it was essential to minimize suggestion.

When testing axial loading, pain is reported on vertical loading over the standing patient's skull by the examiner's hands.  Neck pain is common and should be discounted.

Tests of simulated back rotation are performed when the shoulders and pelvis are passively rotated in the same plane as the patient who is standing relaxed with the feet together.  In the presence of root irritation, Dr. Waddell noted leg pain may be produced and should be discounted.

The primary distraction test referenced by Dr. Waddell is that of straight leg raising. He noted that a positive physical finding is demonstrated in the routine manner, and then the finding is checked while the patient's attention is distracted.  He stated the distraction must be non-painful, non-emotional, and non-surprising.  Dr. Waddell said the simplest and most effective form of this consists of indirect observation.  That is, simply observing the patient throughout the period that he is in the examiners presence while he is unaware that he is being examined.

The sitting straight leg raising test, also known as the "flip test", is the most commonly performed distraction procedure.

Regarding regional disturbances, Dr. Waddell noted these involved a widespread region of neighboring parts, such as the leg below the knee, the entire leg, or a quarter or half the body.  He stated the essential feature is divergence from accepted neuroanatomy.

Give-way-type weakness is a component of regional pain disturbance.  Likewise, sensory distribution in a "stocking", rather than a dermatomal pattern, represents a regional disturbance.

Dr. Waddell cautioned that care must be taken, particularly in patients who have spinal stenosis or who have had repeated spinal surgery, not to mistake multiple nerve root involvement for a regional disturbance.

The final group of the standardized five is that of overreaction.  Dr. Waddell stated overreaction may take the form of disproportionate verbalization, facial expression, muscle tension and tremor, collapsing, or sweating.  He noted, however, judgements should be made with caution, minimizing the examiners own emotional reaction.  He indicated there are considerable cultural variations and that it is very easy to introduce observer bias or to provoke this type of response unconsciously.

In scoring Waddell's signs, any individual sign counts as a positive sign for that type.  A finding of 3 or more of the 5 types, is thought to be clinically significant.  Isolated positive signs are ignored.

In 1998 (Spine, Volume 23, Number 21, pages 2367-2371) Dr. Waddell expressed concern about the manner in which the signs he documented had been applied.  He stated that despite clear caveats about the interpretation of the signs, they had been misinterpreted and misused, both clinically and medicolegally.  He noted that behavioral responses to examination provide useful clinical information, but need to be interpreted with care and understanding.  He stated isolated signs should not be over-interpreted.  He noted multiple signs suggest the patient does not have a straightforward physical problem, but that psychological factors also need to be considered.  He observed that some patients may require both physical management of their physical pathology and more careful management of the psychosocial and behavioral aspects of their illness.  He stated behavioral signs should be understood as responses affected by fear in the context of recovery from injury and the development of chronic incapacity.  He noted they offer only a psychological "yellow flag" and not a complete psychological assessment.  He also emphasized that behavioral signs are not, on their own, a test of credibility or faking.

SUMMARY

The physical examination represents one of the two most important parts of the evaluation of a patient (the other being the history).

The neurologic exam is probably the most important part of the examination of a patient with low back pain.

Obtaining reliable findings on examination requires practice in performing the exam.

Behavioral responses to the examination (tests for symptom magnification/"non-organic signs") should be assessed.  They offer a psychological "yellow flag" in the evaluation of patients with chronic low back pain.
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