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Natural History of LBP

• Acute LBP
– inflammatory or neuropathic injury
– resolves spontaneously with minimal treatment

• Intermittent, relapsing LBP 
– more challenging diagnostic and treatment dilemma
– precipitates symptomatic care and more aggressive 

interventions aimed at specific underlying pathology
• Unremitting, recurring chronic LBP

– structural, neurophysiological, and biopsychosocial pathology
– requires management at all these levels 
– major public health problem 

Presenter Notes
Presentation Notes
LBP occurs between the lowest rib and the crease of the buttocks,1 and can be defined as acute, subacute or intermittent and/or relapsing, and chronic or unremitting and/or recurring.
Acute LBP is defined as pain that lasts for less than 6 weeks. Intermittent or relapsing LBP lasts between 6 and 12 weeks. LBP that persists for longer than 3 months is defined as chronic.2
Bouts of acute LBP, which usually have a mechanical course, are often self-limiting and will resolve either without intervention or with bed rest and simple nonsteroidal anti-inflammatory drugs (NSAIDs). In 90% of cases, acute LBP resolves within �1–3 months.3
In some cases, however, LBP does not resolve spontaneously and can become chronic. Furthermore, many patients experience recurrent bouts of acute LBP, which are often exacerbations of chronic LBP.2
The change from acute to chronic LBP involves several individual and psychosocial factors. Such factors should be identified early by physicians so that appropriate management strategies can be implemented early, as recovery for those with chronic LBP becomes less likely the longer the pain persists.2
Chronic, nonmalignant LBP is predominantly neuropathic in nature, involving damage to the peripheral and central nervous systems.

Spitzer WO, Leblanc FE, Dupuis M, et al. Scientific approach to the assessment and management of activity-related spinal disorders. A monograph for clinicians. Report of the Quebec Task Force on Spinal Disorders. Spine. 1987;12(suppl 7):S1-S59. 
van Tulder M, Koes B, Bombardier C. Low back pain. Best Pract Res Clin Rheumatol. 2002;16:761-775.
Greene S, Brandon N. What are the management options for acute and chronic low back pain? �J Am Acad Phys Ass. 2000;12:74-89.
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Mixed Type
Caused by a 

combination of both 
primary injury and 
secondary effects

Nociceptive vs Neuropathic LBP
Nociceptive

Pain
Caused by activity in 
neural pathways in 

response to potentially 
tissue-damaging stimuli

Neuropathic 
Pain

Initiated or caused by 
primary lesion or 
dysfunction in the 
nervous system

Postoperative
pain

HNP* without
nerve root

compression

Facet joint
arthropathy

Sciatica 
Sports/exercise

injuries

*Herniated nucleus pulposus.

Medial branch
neuropathyHNP* with

nerve root
compression

Internal disc
disruption

Degenerative
disc disease

Presenter Notes
Presentation Notes
Nociceptive, or inflammatory, pain is pain resulting from activity in neural pathways caused by potentially tissue-damaging stimuli.1 Examples of nociceptive low back pain include mechanical low back pain, sports or exercise injuries, internal disc disruption, and herniated nucleus pulposus (HNP) without nerve root compression.
Neuropathic pain is pain caused by a primary lesion or dysfunction in the peripheral and/or central nervous systems.2 Examples of neuropathic low back pain syndromes include sciatica, medial branch neuropathy, and HNP with nerve root compression. 
As indicated by the “mixed type” area on the slide, chronic low back pain can be of mixed etiology with both nociceptive and neuropathic characteristics. Examples of the mixed type include facet joint arthropathy, degenerative disc disease, and low back pain associated with postoperative pain.

1.	Portenoy RK, Kanner RM. Definition and assessment of pain. In: Portenoy RK, Kanner RM, eds. Pain Management: Theory and Practice. Philadelphia, Pa: FA Davis Company; 1996:4.
2.	Galer BS, Dworkin RH. A Clinical Guide to Neuropathic Pain. Minneapolis, Minn: The McGraw-Hill Companies Inc; 2000:8-9.
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Referred LBP Is Remote From 
Source of Pain

• LBP may radiate into 
– groin 
– buttocks
– upper thigh
areas that share an interconnecting nerve supply

• Source of somatic referred pain is a skeletal or 
myofascial structure of the lumbar spine

• Source of visceral referred pain is within a body organ
– ovarian cysts may refer pain to low back
– cancer of head of pancreas can present as low back 

pain becoming excruciating at night

Presenter Notes
Presentation Notes
As different nerve networks converge on to common neurons relaying information to higher nerve centers, the brain is not always able to distinguish where activity in the common neuron was initiated. This type of pain is known as referred pain. 
The nerve endings within the structure where the pain originated are stimulated, but the pain is felt elsewhere in a region innervated by interconnected sensory nerves that themselves are not stimulated. Thus, patients with referred LBP may experience pain in their upper thigh, for example, even though the pain originated in the low back.1
Pain that arises from a skeletal or muscular structure of the lumbar spine is described as somatic referred pain. It is constant, but difficult to localize and generally described as aching.1
When the source of pain is within a body organ, but felt within an area with a similar segmental nerve supply to that organ, it is known as visceral referred pain.1
Common diseases that cause referred LBP include renal diseases, vascular disease (eg, abdominal aortic aneurysms), pelvic diseases (eg, endometriosis), and gastrointestinal diseases.2

Bogduk N. Low back pain. In: Clinical Anatomy of the Lumbar Spine and Sacrum. 3rd ed. Philadelphia, Pa: Churchill Livingstone; 1997:187-213.
Karnath B. Clinical signs of low back pain. Hosp Physician. 2003;39:39-44,56.
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Radicular LBP Results From 
Irritation of Spinal Nerve or Its Roots

• Damage to specific nerve root
– pain may radiate along the nerve down the lower 

extremity
• Lumbosacral radiculopathy often manifests as sciatica

Presenter Notes
Presentation Notes
Radicular pain is caused by irritation of a spinal nerve or its roots and the pain radiates directly along the course of the affected nerve. The pain is generally shooting and band-like.1
The most common type of radicular pain is sciatica where pain radiates along the sciatic nerve down the back of the leg and into the foot.1
Depending on which nerve roots of the lumbar spine are involved in the radiculopathy, pain may radiate down the posterior or lateral leg to the foot (L4, L5, and S1 roots) or be felt in the groin or anterior thigh (L2 or L3 root).2 Knowing the distribution of pain can, therefore, help physicians determine which nerve roots are likely to be involved and the source of pain; for example, 95% of herniated discs affect the L5 and S1 nerve roots.2
 
 Bogduk N. Low back pain. In: Clinical Anatomy of the Lumbar Spine and Sacrum. 3rd ed. Philadelphia Pa: Churchill Livingstone;1997:187-213.
2. Atlas SJ, Nardin RA. Evaluation and treatment of low back pain: an evidence-based approach to clinical care. Muscle Nerve. 2003;27:265-284.
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LBP Patient Treatment Prototypes

• Chronic axial LBP
– pain does not extend beyond mid-buttock
– absence of radicular pain or sensory symptoms below 

the knee
• Chronic axial LBP with radiation

– pain with radiation beyond mid-buttock
– absence of radicular pain or sensory symptoms below 

the knee
• Chronic axial LBP with radicular component

– radicular pain or sensory symptoms below the knee

Presenter Notes
Presentation Notes
Three main groups of low back patients have been recognized by pain specialists. These include those patients with chronic axial low back pain, those with chronic axial low back pain with radiation, and patients with chronic low back pain with a radicular component.
In the first group, the pain location in the low back does not extend beyond the mid-buttock and there are no sensory symptoms below the knee.
In the second group of patients, there is pain in the low back with radiation beyond the mid-buttock. However, this radiating pain does not follow dermatomal distribution and there are no sensory symptoms below the knee.
The final category, and most difficult group to treat, are those patients with radicular pain with radiation that follows dermatomal distribution 
Radicular pain is caused by irritation of a spinal nerve or its roots and the pain radiates directly along the course of the affected nerve. The pain is generally shooting and band-like.1
The most common type of radicular pain is sciatica where pain radiates along the sciatic nerve down the back of the leg and into the foot.1
Depending on which nerve roots of the lumbar spine are involved in the radiculopathy, pain may radiate down the posterior or lateral leg to the foot (L4, L5, and S1 roots) or be felt in the groin or anterior thigh (L2 or L3 root).2 Knowing the distribution of pain can, therefore, help physicians determine which nerve roots are likely to be involved and the source of pain; for example, 95% of herniated discs affect the L5 and S1 nerve roots.2

1.	Bogduk N. Low back pain. In: Clinical Anatomy of the Lumbar Spine and Sacrum. Philadelphia Pa: Churchill Livingstone;1997:187-213.
2.	Atlas SJ, Nardin RA. Evaluation and treatment of low back pain: an evidence-based approach to clinical care. Muscle Nerve. 2003;27:265-284.
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Structure of Lumbar Spine
Basic functional units of spine—motion 
segments—consist of two posterior 
zygapophyseal (facet) joints and an 
intervertebral disc, forming a tri-joint complex

Zygapophyseal 
joint

Presenter Notes
Presentation Notes
The spine gains static stability from the lumbar skeleton and intervertebral discs and dynamic stability via support from the associated muscle and ligaments.1
The motion segment of the lumbar spine consists of two posterior zygapophyseal, or facet, joints and an intervertebral disc together with its associated support system of muscles and connective tissues.2
The outer third of the intervertebral disc is innervated by three separate nerve networks.2


1. Patel RK, Slipman CW. Lumbar degenerative disc disease. Available at: www.emedicine.com/pmr/topic67.htm. Accessed September 23, 2003.
2. Moskowitz MH. Pharmacotherapy of neuropathic low back pain. Curr Pain Headache Rep. 2003;7:178-187.
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Lumbar Structural Pathology and 
Degenerative Cascade

• In all individuals, there 
is natural, progressive 
degeneration of the motion 
segments over time

• This results in anatomic, 
biochemical, and clinical 
sequelae

• Although lumbar motion 
segment degeneration is 
not a normal process, it 
may not be painful

Three phases of 
degeneration

Dysfunction

Instability

Stabilization

Presenter Notes
Presentation Notes
The degenerative cascade was first described in the 1970s by Dr William Kirkaldy-Willis who postulated that following a torsional injury to the disc, degeneration would occur in three stages: dysfunction, instability (discogenic phase and spondylosis), and stabilization.1



1. Kirkaldy-Willis WH, Wedge JH, Yong-Hing K, Reilly J. Pathology and pathogenesis of lumbar spondylosis and stenosis. Spine. 1978;3:319-328.
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Sources of LBP

• Damage to several structures 
in the low back can result in 
severe pain
– vertebrae
– thoracolumbar fascia
– ligaments
– joints 

• specifically sacroiliac joint
– discs
– muscle

Deyo RA, Weinstein JN. N Engl J Med. 2001;344:363-370.

Presenter Notes
Presentation Notes
Pain arising from the posterior lumbar vertebrae may be due to secondary tumors or fractures. It may also be associated with conditions such as Baastrup’s disease or “kissing spines,” lamina impaction, or spondylolysis.
The thoracolumbar fascia forms a compartment around the muscles of the back. It is thought that in some patients the back muscles may become swollen during or after exercise, but that the swelling is inhibited by the presence of the fascia, resulting in a form of compartment syndrome. As it is appears that the thoracolumbar fascia is innervated, pain may arise as a result of strain within the fascia. Another theory is that pain is caused by herniations of fat associated with the posterior layer of the thoracolumbar fascia.
Injures to the interspinous and iliolumbar ligaments of the lumbar spine may be a source of LBP and referred pain in the lower limbs, although specific and conclusive data are lacking.
Recognized disorders of the sacrioliac joint, the rigid joint at the back of the pelvis, include ankylosing spondylitis and various infections and metabolic diseases. However, no conclusive data exist of mechanical disorders of this joint even though sacroiliac joint pain is common among patients with chronic LBP.
Lumbar zygapophyseal joint pain is an independent and common cause of chronic LBP although its exact pathology remains unknown.
Since it is widely accepted that discs are innervated, it is also accepted that they could be sources of LBP. Three causes of discogenic pain have been described: discitis (disc infection); torsion injuries; and internal disc disruption.
The muscles of the lumbar spine are well innervated and can be a significant source of LBP and somatic referred pain. Causes of muscular pain in the low back include sprains, strains, spasms and trigger points, which are tender areas within the muscle causing local or referred pain that may arise as a result of repetitive strain or an underlying joint disease.
	
	Bogduk N. Low back pain. In: Clinical Anatomy of the Lumbar Spine and Sacrum. Philadelphia, Pa: Churchill�Livingstone; 1997:187-213.
	Deyo RA, Weinstein JN. Low back pain. N Engl J Med. 2001;344:363-370. 
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LBP         Psychological Factors

• Prolonged back pain may be associated with a 
psychological disturbance, manifesting as
– behavioral
– cognitive
– affective
– somatoform (psychophysiological)

• Psychological factors that may contribute to or be caused 
by chronic LBP include
– depression
– anxiety 
– somatization
– post-traumatic stress disorder
– pre-existing bipolar or other disorders

Andersson GBJ. Lancet. 1999;354:581-585.

Presenter Notes
Presentation Notes
Cross-sectional studies have indicated that there is an association between psychological factors and the occurrence of LBP.2
A study by Polatin et al of 200 patients with chronic LBP, found that the prevalence of psychiatric disorders among these patients was much higher than in the general population.2 Furthermore, among patients with LBP and a psychological disorder, the majority of patients with substance abuse or anxiety disorders and approximately half of those with depression had experienced their disorder before the onset of any symptoms of LBP.3




Andersson GB. Epidemiologic features of chronic low-back pain. Lancet. 1999;354:581-585.
Andersson GBJ. The epidemiology of spinal disorders. In: Frymoyer JW, ed. The Adult Spine: Principles and Practice. 2nd ed. Philadelphia, Pa: Lippincott-Raven; 1997:93-141.
Polatin PB, Kinney RK, Gatchel RJ, et al. Psychiatric illness and chronic back pain. The mind and the spine—which goes first? Spine. 1993;18:66-71.
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Social Issues May Contribute to 
Chronic LBP

• Job dissatisfaction/loss of ability to work
• Pursuit of disability compensation
• Substance abuse
• Family dynamics
• Financial issues
• Loss of social identity or context
• Loss of ability to participate in recreational activities

Wheeler AH, Stubbart JR. Pathophysiology of chronic back pain.                           
Available at: www.emedicine.com/neuro/topic516.htm. 

Presenter Notes
Presentation Notes
There are numerous social issues that may contribute to persistent and chronic low back pain.
Foremost among these are
Loss of the ability to work and the resulting financial issues that develop, including the need for disability compensation
The multiple family problems and loss of intimacy that occurs
Loss of the ability to participate in social and recreational activities
Possibility of substance abuse


	Wheeler AH, Stubbart JR. Pathophysiology of chronic back pain. Available at: www.emedicine.com/neuro/topic516.htm. Accessed September 23, 2003. 
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Goals of Clinical Assessment

Medical History

General

     Neurologic

          Psychosocial

Pain Scales/Questionnaires

Factors in the Elderly

Making the Diagnosis

Physical Examination

    Neurologic

Diagnostic Studies

Evaluation of the Elderly

Considerations in the Clinical 
Assessment and Diagnosis of 
Chronic LBP

Presenter Notes
Presentation Notes
This slide depicts a schematic flow chart of the many aspects to be considered in the clinical assessment and diagnosis of chronic LBP. Each of these will be discussed in detail in the following group of slides.
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Medical History

• Symptom onset/cause of LBP
• Duration, location, and character of LBP 

(pain scales/questionnaires)
• Physical/functional impairment
• Factors that exacerbate or relieve LBP
• Associated features or secondary signs/symptoms
• Neurologic history
• Psychosocial history

Presenter Notes
Presentation Notes
A patient’s medical history should provide clues to the source of LBP.
Note to presenter: discuss the features/characteristics of pain that may lead to certain diagnoses, eg, mechanical LBP is generally characterized by increased pain during motion, which decreases at rest, whereas pain caused by cancer or an infection is not relieved when a patient is lying down.
The Neuropathic Pain Scale and Questionnaire may help the physician decide whether a patient’s LBP is neuropathic in nature. These assessment methods are reviewed in the following slides.
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Red Flags
• Diagnostic tests indicated early on for

– current medical history: significant trauma, recent intervention, pain 
unrelieved or worse with lying down, pain worse at night, progressive 
neurological deficit

– past medical history: cancer, recent rapid weight loss, 
immunosuppression or systemic steroids, IV drug use, recent bacterial 
infection, chills or fever, first incident of back pain in older patient

• Patient offered appointment within 24 hours for
– fever lasting >48 h, new below-the-knee pain or numbness, new leg 

weakness, loss of bladder or bowel control (retention or incontinence), 
progressive neurologic deficit

• Psychosocial red flags 
– suicidal ideation, social withdrawal, panic attacks, serious financial 

reversal, homelessness: refer for psychiatric consultation or send to 
psychiatric crisis center

Deyo RA, Weinstein JN. N Engl J Med. 2001;344:363-370.
Institute for Clinical Systems Improvement (ICSI). Adult low back pain. Bloomington, Minn: ICS;

September 2003:63.

Presenter Notes
Presentation Notes
Low back pain is generally a self-limiting condition, and most patients recover within a few weeks without the need for diagnostic studies.
However, physicians need to be on the lookout for red flags that point to more serious conditions that require diagnostic testing.
A patient’s current medical history should be evaluated for the following medical red flags:
Rationale for diagnostic testing for possible fracture 
Significant trauma
Recent spine manipulation or intervention
Rationale for diagnostic testing for malignancy
Pain that is worse when lying down
Pain unrelieved by rest
Rationale for diagnostic testing for progressive neurologic deficit
Possible cauda equina syndrome or severe nerve root compression
In such cases, immediate diagnostic tests are required.


	Deyo RA, Weinstein JN. Low back pain. N Engl J Med. 2001;344:363-370.	
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Neurologic History

• Symptoms
• Onset
• Common etiologic factors

– leg pain (HNP with nerve root compression L4, L5, S1 )
– leg weakness (HNP, extrusion, fragment)
– groin pain (HNP with nerve root compression L2, L3)
– back pain with allodynia of skin (inflammatory recruitment of 

non-nociceptors)
– non-dermatomal leg pain with weakness, mottling of skin, 

temperature change, asymmetric hair growth, sweating, allodynia, 
hyperalgesia (CRPS 1 or 2)

HNP=herniated nucleus pulposus; 
CRPS=complex regional pain syndrome

Presenter Notes
Presentation Notes
During the initial assessment, it is important to ascertain onset, associated symptoms, description, and temporal pattern of the pain (eg, intensity and frequency). Since pain may be secondary to disease, deficiency, environmental factors, and substance abuse, determining etiology is critical to selection of optimal therapy.
Note to presenter: describe the process of taking a patient’s neurologic history and why it is useful.
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Musculoskeletal Examination

• Observation
– pain behaviors–groaning, position changes, grimacing, etc
– atrophy, swelling, asymmetry, color changes

• Palpation
– palpate area of pain for temperature, spasm, and pain 

provocation
– point palpation for trigger points/tender points

• Range of motion
– active and passive
– flexion, extension, rotational, lateral bending
– leg raising

Presenter Notes
Presentation Notes
A thorough musculoskeletal examination is an essential part of the assessment of a patient with chronic low back pain. 
Primary is the observation of any behavior in the patient that indicates pain, such as groaning, grimacing, and frequent position change.
During the examination it is important to palpate trigger points and tender points of pain manifestation and examine areas for temperature and spasm.
Testing range of motion, both active and passive, should be a vital part of every examination for low back pain. 
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Neurologic Exam Determines 
Presence/Absence and Level of 
Radiculopathy and Myelopathy 

• Motor elements
– muscle bulk/tone

• atrophy/flaccidity
– muscle strength
– coordination
– gait

•  Sensory elements
– sensory deficits, eg, touch, 

position sense, temperature, 
vibration

– allodynia: light touch
– hyperalgesia: single or 

multiple pinpricks

• Autonomic elements
– limb temperature
– sweating
– hair/nail growth
– skin color changes

• Deep tendon reflexes

The exam should include

Presenter Notes
Presentation Notes
A thorough neurologic examination is an essential part of the assessment of a patient with chronic pain. A sensory examination helps confirm the diagnosis of a neuropathic pain disorder.
Allodynia is assessed to determine if the injury responds to static, dynamic, or thermal pressure. These assessments can be conducted through a light rub with a fingertip, cotton swab, or paintbrush (dynamic allodynia); by applying perpendicular pressure slowly with a cotton swab or pencil eraser (static allodynia); and with a warm or cold test tube or tuning fork (thermal allodynia).
Hyperalgesia is diagnosed if the patient has an exaggerated response to single or multiple pinpricks. Summation (increasing pain to each repeated stimulus although each stimulus is the same) and after-sensation (exceptionally long perception of a stimulus after it has been administered) usually occur during neuropathic pain. 


	Backonja M-M, Galer BS. Pain assessment and evaluation of patients who have neuropathic pain. Neurol Clin. 1998;16:775-789.
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Medical Red Flags = Early Warning

• Cauda equina syndrome
– LBP; sciatica
– saddle anesthesia
– urinary 

incontinence/hesitancy
– fecal incontinence
– unilateral or bilateral lower 

extremity motor and sensory 
loss

• Spinal epidural 
hematoma/abscess
– severe pain
– urinary/fecal incontinence
– focal neurologic findings

Boukobza M, et al. Neuroradiology. 1994;36:456-459.
Gleave JR, Macfarlane R. Br J Neurosurg. 2002;16:325-328.

Thongtrangan I, et al. Neurosurg Focus. 2004;16(6):e6.

Surgical emergency procedures scheduled

Presenter Notes
Presentation Notes
Medical red flags for low back pain (LBP) serve as early warning signals for surgical emergencies. Surgical emergencies related to LBP include cauda equina syndrome and spinal epidural hematoma/abscess.
Cauda equina syndrome is characterized by LBP, unilateral or usually bilateral sciatica, saddle anesthesia, urinary incontinence or hesitancy, fecal incontinence, and unilateral or bilateral lower extremity motor and sensory loss.1,2 Cauda equina syndrome may result from any lesion that compresses cauda equina nerve roots. Causes of cauda equina syndrome include trauma, lumbar disc disease, abscess, spinal anesthesia, tumor, late-stage ankylosing spondylitis, or idiopathic causes. Lumbar myelogram followed by CT studies (with or without contrast) as well as MRI are useful in diagnosing cauda equina syndrome. Optimal treatment of cauda equina syndrome remains controversial. Laminectomy and discectomy are options for cauda equina syndrome due to a herniated lumbar disc, although the timing of surgery is currently under debate.1,2 Some experts recommend that surgery be performed within 48 hours of syndrome onset.2
Spinal epidural hematoma/abscess is a rare and serious condition.3 Signs and symptoms of spinal epidural hematoma can include severe pain, urinary or fecal incontinence, and focal neurologic findings. Causes of spinal epidural hematoma include minor trauma, anticoagulation therapy, vascular anomalies, spinal epidural procedures, and, rarely, spinal surgery. Diagnostic studies include plain radiography, MRI, and myelography followed by CT studies. Once confirmed on diagnostic imaging, emergency surgical evacuation of the hematoma is indicated.

	1.	Gleave JR, Macfarlane R. Cauda equina syndrome: what is the relationship between timing of surgery �	and outcome? Br J Neurosurg. 2002;16:325-328.
	2.	Thongtrangan I, Le H, Park J, Kim DH. Cauda equina syndrome in patients with low lumbar fractures. �	Neurosurg Focus. 2004;16(6):e6.
	3.	Boukobza M, Guichard JP, Boissonet M, et al. Spinal epidural haematoma: report of 11 cases and �	review of the literature. Neuroradiology. 1994;36:456-459.
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When to Refer for Surgical 
Consultation

• Motor weakness of one or both legs
• New bowel and urinary incontinence
• MRI HNP compressing nerve root
• MRI of grade 3 spondylolisthesis
• MRI/CT evidence of severe spinal stenosis with 

correlative leg weakness and pain
• Standing flexion/extension films showing significant 

movement

Presenter Notes
Presentation Notes
A surgical consult for low back pain is indicated for:
Motor weakness of one or both legs
New bowel and urinary incontinence
MRI HNP compressing nerve root
MRI of grade 3 spondylolisthesis
MRI/CT evidence of severe spinal stenosis with correlative leg weakness �and pain
Standing flexion/extension films showing significant movement
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Surgery Options

• Primarily involve correction or stabilization of the underlying 
pathological condition

• Principal reasons are to relieve pressure and nerve irritation 
caused by a prolapsed lumbar disc or to stabilize spinal 
structures

• Techniques include:
– spinal fusion

• one or more vertebrae are fused to prevent motion
– decompression

• removal of bone or disc material to prevent pinching of the 
nerve (neural impingement)  

• Surgery may improve pain and lead to more effective 
nonsurgical pain interventions

Presenter Notes
Presentation Notes
Surgery is generally recommended if LBP has not resolved with the use of pharmacological intervention. The most common reason for surgery is to remove the pressure caused by a displaced disc that is causing nerve and leg pain. Severe arthritic conditions of the spine, which may also cause pressure and nerve irritation, can often be improved with surgical treatment.
The most common lumbar surgical procedures are spinal fusion and decompression.
Spinal fusion: a bone graft is placed between the affected vertebrae, usually posteriorly. Over the proceeding months this heals over, “welding” the vertebrae together. This type of surgery is usually performed to treat a fractured vertebra, correct a spinal deformity, treat a protrusion and degeneration of the disc (herniated disc), eliminate pain from motion, and stabilize the lumbar spine.1
One of the problems of spinal fusion is that it puts more strain on other levels of the lumbar spine and may result in adjacent segment disease.
Decompression involves removing a small portion of bone and/or disc from under a nerve root to relieve pressure and irritation. There are two types of decompression procedures: microdecompression and open decompression.
Microdecompression (microdiscectomy) is performed through a small (2.5–4 cm) incision in the midline of the low back, typically for a lumbar herniated disc, but is more common in the treatment of leg pain (radiculopathy).2
Open decompression (lumbar laminectomy) is performed through a longer incision and involves more muscle stripping. It is effective for patients with lumbar spinal stenosis caused by lumbar degenerative disc disease (especially in elderly patients).3
As well as structural surgery to correct the underlying pathological condition causing LBP, surgery may be performed to alter or interrupt the pain pathway. Procedures involving creating lesions to interrupt the transmission of pain can be performed on the peripheral nerves, spinal cord, and brain.4

North American Spine Society. Spinal fusion surgery. Available at: www.spine.org/articles/spinalfusion.cfm. Accessed December 2, 2003.
Spine-health.com. Overview – microdiscectomy (microdecompression). Available at: www.spine-health.com/topics/surg/overview/lumbar/lumb03.html. Accessed December 2, 2003.
Spine-health.com. Overview – lumbar laminectomy (open decompression). Available at: www.spine-health.com/topics/surg/overview/lumbar/lumb04.html. Accessed December 2, 2003.
Bay Area Pain Medical Associates. Surgery. Available at: www.bayareapainmedical.com/wsurgery.html. Accessed December 2, 2003.
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Pharmacotherapy Options*

• Antidepressants
• Anticonvulsants
• Muscle relaxants 
• Opioid analgesics 
• Corticosteroids 
• NSAIDs
• Topical analgesics

* Except for certain opioids, none of these agents are indicated for chronic LBP.

Presenter Notes
Presentation Notes
(Continued from previous notes section)
Pharmacotherapy is the primary clinical approach for managing neuropathic LBP. However, a lack of randomized, controlled trials (RCTs) of medications for neuropathic LBP means that physicians must often use their knowledge of existing analgesic drugs and the basic science of pain mechanisms to treat their patients effectively.
Firstly, the physician must decide which treatment to offer. Factors that influence this decision include:
whether the treatment has proven efficacy
whether the treatment is safe and well-tolerated
convenience of administration (convenience enhances patient QOL and therefore increases compliance and treatment efficacy)
cost of treatment (especially in this era of managed care with particular pharmaceutical formularies)
Available drug treatments for chronic pain currently include simple analgesics such as acetaminophen, salicylates and other NSAIDs, traditional opioid drugs, and adjuvant agents such as antidepressants and anticonvulsants. Typically, the choice of a drug is made by balancing the indications for treatment, the clinical efficacy of the drug, and its toxicity. An understanding of the mechanism of action of these drugs helps to establish their role in therapy.
Anti-inflammatory agents, such as conventional NSAIDs and coxibs, and opioids are most effective at peripheral sites of injury where they interfere with the inflammatory cascade and the release of substance P, respectively.
When nerves outside the area of initial injury have been recruited, neuromodulators, such as topical lidocaine, transdermal agents, and anticonvulsants are useful.
The topical lidocaine patch 5% (Lidoderm®) primarily acts locally with minimal systemic absorption. Its mechanism of action appears to involve depression of the fast, inward, depolarizing sodium current thereby slowing the rate of rise of the action potential. EMLA is a eutectic mixture of the local anesthetics lidocaine and prilocaine, which is available as an anesthetic disc or cream, but it has not been approved by the FDA for any neuropathic pain indications. Capsaicin, an extract from chili peppers, induces the release of substance P as well as a specific blockade of transport and de novo synthesis of substance P. However, its use is limited clinically, as it can cause a burning sensation and patients rarely tolerate repeat applications.
Transdermal therapies deliver medication systemically, which means a slower onset of action. 

	(Continued in the notes section of the following slide)
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Where Can We Intervene?

Presenter Notes
Presentation Notes
This slide represents another graphic representation of how pharmacotherapeutics affect the various areas of the nervous system.
Pharmacotherapy is the primary clinical approach for managing neuropathic LBP. However, a lack of randomized, controlled trials (RCTs) of medications for neuropathic LBP means that physicians must often use their knowledge of existing analgesic drugs and the basic science of pain mechanisms to treat their patients effectively.
Firstly, the physician must decide which treatment to offer. Factors that influence this decision include:
whether the treatment has proven efficacy
whether the treatment is safe and well-tolerated
convenience of administration (convenience enhances patient QOL and therefore increases compliance and treatment efficacy)
cost of treatment (especially in this era of managed care with particular pharmaceutical formularies).
Available drug treatments for chronic pain currently include simple analgesics such as acetaminophen, salicylates and other NSAIDs, traditional opioid drugs, and adjuvant agents such as antidepressants and anticonvulsants. Typically, the choice of a drug is made by balancing the indications for treatment, the clinical efficacy of the drug, and its toxicity. An understanding of the mechanism of action of these drugs helps to establish their role in therapy.
Presenter: Refer to previous two slides for detailed information about each class of drugs and how each affects the peripheral and central nervous system.

	Argoff CE. Pharmacologic management of chronic pain. J Am Osteopath Assoc. 2002;102(suppl 3):�S21-S27.
	Aronson MD. Nonsteroidal anti-inflammatory drugs, traditional opioids, and tramadol: contrasting therapies for the treatment of chronic pain. Clin Ther. 1997;19:420-432; discussion 367-368.
	Bovill JG. Mechanisms of actions of opioids and non-steroidal anti-inflammatory drugs. Eur J Anaesthesiol Suppl.1997;15:9-15.
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Constant burning, 
stabbing, or deep aching 
groin or leg pain

Treatment Strategies for LBP

Moskowitz MH. Curr Pain Headache Rep. 2003;7:178-187.

Clinical Presentation Possible Cause of LBP Treatment Strategies
Intermittent unilateral leg 
pain, numbness, 
weakness radiating to 
foot

Intermittent nerve 
entrapment with nerve 
root inflammation

• Short-acting opioids
• NSAIDs
• Topical analgesics

Permanent nerve damage • Opioids
• Tricyclic antidepressants
• Anticonvulsants
• Topical analgesics

Presenter Notes
Presentation Notes
This slide presents the pathophysiology in low back pain.
The slide includes clinical manifestations at presentation, probable causes of the low back pain, and various appropriate treatment regimens.
A patient with lumbar structural pathology may experience intermittent unilateral leg pain, numbness, and weakness radiating to the foot. This type of pain usually indicates intermittent nerve entrapment and nerve root inflammation and can be treated with such therapeutic agents as nonsteroidal anti-inflammatory drugs, the lidocaine patch 5%, and short-acting opioids.
Constant burning, stabbing, or deep aching pain in the groin or leg is indicative of permanent nerve damage and usually requires stronger medication, such as anticonvulsants, tricyclic antidepressants, or long-acting opioids.


	Moskowitz MH. Pharmacotherapy of neuropathic low back pain. Curr Pain Headache Rep. 2003;7:�178-187.
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Treatment Strategies for LBP (cont’d)

Moskowitz MH. Curr Pain Headache Rep. 2003;7:178-187.

Clinical Presentation Possible Cause of LBP Treatment Strategies
Axial, aching, throbbing 
and/or stabbing LBP with 
trigger points radiating to 
buttocks and anterior 
thigh

Inflammation of 
surrounding tissue or 
joint, myofascial

• NSAIDs
• Opioids
• Topical analgesics

Pain > expected from 
injury, burning, electrical, 
to one or both limbs, 
edema, mottling, nail, 
skin, and hair changes, 
temperature change, 
allodynia, hyperalgesia

Sympathetically 
maintained pain

• Opioids
• Tricyclic antidepressants
• Anticonvulsants
• Topical analgesics

Presenter Notes
Presentation Notes
This slide presents the pathophysiology in low back pain.
This slide includes clinical manifestations of low back pain at presentation, probable causes of the low back pain, and various appropriate treatment regimens.�Aching, throbbing, and stabbing low back pain that radiates to the buttocks and thigh is indicative of inflammation of the surrounding tissue or joints or may be caused by inflammation of a disc.
If there is constant lancinating leg pain, which is often bilateral, plus the sensation of constant burning, then the cause of the low back pain may be arachnoiditis.
Treatment strategies range from NSAIDs to opioid analgesics and adjuvant agents depending on severity and type of pain.

	Moskowitz MH. Pharmacotherapy of neuropathic low back pain. Curr Pain Headache Rep. 2003;7:�178-187.
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Interventional Treatment Options

• Neural blockade
– selective nerve root blocks
– facet joint blocks, medial branch blocks

• Neurolytic techniques
– radiofrequency neurotomies
– pulse radio frequency

• Stimulatory techniques
– spinal cord stimulation
– peripheral nerve stimulation 

• Intrathecal medication pumps
– delivery into spinal cord and brain via CSF

Presenter Notes
Presentation Notes
Neurolytic techniques are used primarily for pain caused by cancer.1
Stimulators and pumps are the main interventional techniques in routine clinical use.2 
Stimulatory techniques encompass spinal cord and peripheral nerve stimulation.3 The main advantage of spinal cord stimulation is that it is a nonpharmacologic intervention that spares patients pharmacy visits, bills, and side effects.4
Spinal analgesia is used widely for neuropathic pain, but is a less conservative therapy than spinal cord stimulation. By acting directly on the spinal cord, spinal analgesia may provide improved pain control with fewer side effects than systemic drugs.
Intrathecal pumps can be used to deliver a constant infusion of opioids, spinal anesthetics, baclofen, or alpha-2 agonists directly to the spinal cord. Studies of the intrathecal delivery of the calcium channel blocker, ziconotide, are ongoing. Opioids delivered in this way appear to cause less drowsiness and less constipation. However, disadvantages of this method include pump or surgical complications and mechanical failure.5
Among these techniques, only spinal analgesia has been shown to be effective in RCTs (and even this has been studied only short-term).6
There are strict patient selection criteria for such implantable devices. Patients must have been given a clear diagnosis of their LBP, have failed to respond to conventional treatments, have no psychological impediment and have taken part in an effective clinical trial. The pre-implantation clinical trial for the spinal cord stimulator involves the use of an externally placed device that the patient lives with for several days of activity.6
Spinal cord stimulators may be used in LBP patients with diagnosed lumbar radiculopathy and intrathecal pumps may be used in those LBP due to diffuse cancer pain, osteoporosis, or axial somatic pain. Either implantable device may be used if patients are diagnosed with CRPS, failed back surgery syndrome, arachnoiditis, or spinal cord injuries.6


1. Katz N. Neuropathic pain in cancer and AIDS. Clin J Pain. 2000;16(suppl 2):S41-S48.
2. MacFarlane BV, Wright A, O’Callaghan J, Benson HAE. Chronic neuropathic pain and its control by drugs. Pharmacol Ther. 1997;75:1-19.
3. Portenoy RK, Kanner RM, eds. Pain Management: Theory and Practice. Philadelphia, Pa: FA Davis Company; 1996:278, 293–294, 306-307.
4. Gonzales GR. Central pain: diagnosis and treatment strategies. Neurology. 1995;45(suppl 9):S11-S16.
5. Moskowitz MH. Pharmacotherapy of neuropathic low back pain. Curr Pain Headache Rep. 2003;7:178-187.
6. Krames E. Chapters 53, 54 and 58. In: Waldman SD, ed. Interventional Pain Management. 2nd ed. Philadelphia, Pa: WB Saunders; 2001:561-570, 593-603.
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Physical Treatment Options

• Exercise (stabilization training)
• Neutral position
• Soft tissue mobilization
• Transcutaneous electrical nerve stimulation (TENS)
• Electrothermal therapy
• Complementary measures (acupuncture; 

relaxation/hypnotic/biofeedback therapy)
• Spinal manipulative therapy
• Multidisciplinary treatment programs (back 

schools/education/counseling/pain clinic) 

Presenter Notes
Presentation Notes
Referral for therapeutic exercise is common for patients with chronic LBP, and has been shown to play an important role in improving symptoms.1
Transcutaneous electrical nerve stimulation (TENS) is a noninvasive measure thought to offer pain relief by electrically stimulating peripheral nerves via skin surface electrodes. It has, however, been investigated for the treatment of chronic LBP and, despite its widespread use, was shown to be ineffective.2
Intradiscal electrothermal therapy (IDET) is a minimally invasive measure during which controlled levels of thermal energy (heat) are applied to a damaged disc via a flexible catheter, which is inserted through a needle into the disc. It is used to “seal collagenous disc material and deaden painful nerve endings”.3 The treatment takes 30 minutes only and is useful for those in whom damaged lumbar discs are the cause of LBP.3
LBP is the most common condition for which patients seek care from alternative medicine providers.4 For instance, many patients seek help from an acupuncturist when conventional medicines fail to provide adequate relief. Western medicine has endeavored to propose mechanisms for the effect of acupuncture on pain and has suggested that “one type of sensory input [LBP] might be inhibited by another type of sensory input [the needling of acupuncture]”.5 However, although the efficacy of acupuncture in chronic pain has be investigated systematically, there is limited evidence to suggest that acupuncture is more effective than placebo for chronic LBP.5
Spinal manipulative therapy is generally carried out by a chiropractor and although it may have some benefit in those with acute bouts of LBP, there are insufficient data concerning its efficacy for chronic LBP patients.6
It is well established that most patients with chronic LBP, or indeed any chronic pain disorder, benefit from treatment by a multidisciplinary team.7 The specialists involved are reviewed in the following slide.
Atlas SJ, Nardin RA. Evaluation and treatment of low back pain: an evidence-based approach to clinical care. Muscle Nerve. 2003;27:265-284.
Milne S, Welch V, Brosseau L, et al. Transcutaneous electrical nerve stimulation (TENS) for chronic low back pain (Cochrane review). In:The Cochrane Library, Issue 3, 2003. Oxford, England; Update Software.
Lutz G. Electrothermal therapy: new treatment for back pain. Packet Online. Available at: http://www.pacpubserver.com/new/health/a-b/hm051699.html. Accessed December 11, 2003.
Eisenberg DM, Davis RB, Ettner SL, et al. Trends in alternative medicine use in the United States, 1990-1997: results of a follow-up national survey. JAMA. 1998;280:1569-1575. 
van Tulder MW, Cherkin DC, Berman B, et al. Acupuncture for low back pain (Cochrane review). In:The Cochrane Library, Issue 3, 2003. Oxford, England; Update Software.
Shekelle PG, Adams AH, Chassin MR, et al. Spinal manipulation for low-back pain. Ann Intern Med. 1992;117:590-598.
Becker N, Sjogren P, Bech P, et al. Treatment outcome of chronic non-malignant pain patients managed in a Danish multidisciplinary pain centre compared to general practice: a randomized controlled trial. Pain. 2000;84:203-211.
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Summary

• Chronic LBP is a disease, not a symptom
• Progress is focused on targeting treatment at 

the mechanisms that produce pain rather than 
ameliorating the symptoms

• Biopsychosocial approach is critical for the successful 
management of chronic LBP

• Promising treatments for chronic LBP include
– new agents
– new uses of agents
– new combinations of agents

Presenter Notes
Presentation Notes
Note to presenter: summarize the main points of the presentation and reinforce the message that there is a significant need for targeted treatments that are indicated specifically for chronic LBP.
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