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ACOEM Practice Guidelines Plus

Low Back Guidelines 
Frequently Requested Services
1. Artificial disc replacement

2. Core stabilization

3. Discogram

4. Electromyograph with nerve conduction studies (EMG/NCS)

5. Epidural steroid injection

6. Facet joint injections (diagnostic and therapeutic)

7. Fusion

8. High voltage galvanic stimulation
9. H-Wave stimulation
10. Interferential electrical stimulation
11. Magnetic Resonance Imaging (MRI)

12. Pain Management

13. Pain pump

14. Rhizotomy (Radio frequency lesioning, radio frequency neurotomy, 

      radio frequency thermocoagulation, radio frequency ablation)
15. SI joint injections

16. Tender and Trigger point injections

1. ARTIFICIAL DISK (DISC) 
Disc Replacement - Recommendations
Not Recommended for Chronic Low Back Pain (Insufficient Evidence (I))

Artificial disc replacement is not recommended as a treatment for chronic non-specific LBP or any other spinal pain syndrome.
Additional research including demonstrated long-term safety and efficacy would be needed prior to a recommendation in support.
Background 
Artificial disc replacement was devised as an alternative to fusion for the patient with chronic non-specific LBP. Its theoretical advantage is that it preserves motion in the involved vertebral segment thus decreasing the chances of degenerative changes developing at the adjacent motion segments. The term “adjacent segment disease” is used to describe patients with degenerative changes (that are presumed to be painful) at the spinal level above or below a spinal motion segment that has been treated, for example by spinal fusion. Currently, two manufacturers have FDA approval to sell disc replacement prostheses, CHARITÉ® and ProDisc (US FDA).

Rationale 
There is no direct evidence that disc replacement is superior to non-surgical approaches. Results from these trials are not generalizable to those with multi-level degenerative disc disease. This treatment should still be considered experimental, as it is not known whether the encouraging results in Zigler’s RCT (Zigler 03) can be reproduced in other centers. The follow-up in the published RCTs is too short to consider this standard treatment, and disc replacement must still be considered as an experimental treatment.


Strength of Evidence 
There are two moderate-quality RCTs incorporated in this analysis.

2.  
CORE STRENGTHENING – CORE STABILIZATION EXERCISES
Core Strengthening – Core Stabilization Exercise – Recommendations
Strengthening and Stabilization Exercises is Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Limited Evidence (C))

For acute, subacute, chronic, or post-operative LBP patients, strengthening exercises are recommended. Specific strengthening exercises, such as stabilization exercises, are helpful for the prevention and treatment (including post-operative treatment) of LBP (Hides 01, Filiz 05, Soukup 99, 01). 
Indications

As evidence of efficacy of aerobic exercises appears greater (see above), these exercises should be added after aerobic exercises have already been instituted and additional treatment is needed or in situations where both are felt to be required. Exercises should be taught and then performed by the patient in a home exercise program. For those patients who do not improve, follow-up appointments to verify technique and compliance (by exercise log books) are recommended. Some patients, particularly those lacking motivation to be in a home exercise program or those with fear avoidant behaviors may benefit from a supervised exercise program, although strong questions about long-term compliance are apparent among such patients particularly with chronic LBP. More intensive programs with more intensive exercises and direct supervision with active coaching appear warranted for chronic LBP.
Frequency/Dose

Home program frequency is 1 to 2 times a day for acute LBP, and 2 to 3 times a day for subacute or chronic LBP. Supervised treatment frequency and duration is dependent of symptom severity and acuity and the presence of comorbid conditions and yellow flags. 

Indications for Discontinuation

Indications to discontinue strengthening exercises include development of a strain in the course of treatment or failure to improve.

3. DISCOGRAPHY (Lumbar) 
Discography - Recommendations

Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Moderate Evidence (B))
Discography, whether performed as a solitary test or when paired with imaging (e.g., MRI), is not recommended for acute, subacute, chronic LBP.
Not Recommended for Acute, Sub-Acute and Chronic Radicular Pain Syndromes (including Sciatica) (Moderate Evidence (B))
Discography, whether performed as a solitary test or when paired with imaging (e.g., MRI), is not recommended for acute, subacute, chronic radicular pain syndromes.

Background
Discography is a diagnostic test that attempts to determine if chronic spinal pain is coming from (caused by) disc pathology. In this test, a needle is inserted into the middle (nucleus) of a disc and x-ray dye is injected. Images are then made, usual both by plain x-ray and by computed tomography (CT). Images are able to classify a disc as normal or as having varying degrees of degeneration (Adams 86). Discography is usually used in patients with chronic spinal pain without significant leg pain, as MRI and/or CT xylography provide adequate anatomic information for surgical decisions on decompress surgery in patients with significant radiculopathy. This procedure is fairly painful and sedation is required. 

Discography proponents believe that discs with more severe degrees of degeneration are more likely to be painful. Proponents analyze and place more importance on the pain response of the sedated patient. If a patient does not experience pain on injection, that disc is considered as unlikely to be the source of chronic spinal pain. If a patient experiences pain that is mild or that is clearly different in location or character to his or her chronic pain, that disc is considered as unlikely to be the source of chronic spinal pain. However, if the patient experiences significant pain that is identical in location and character to the patient’s chronic pain (“concordant pain”), proponents believe that 
discography has identified the pain-generating structure responsible for chronic spinal pain. It also follows that changes on MRI (e.g., Modic changes) should be more severe in those with positive discography; however, that has not been shown (Sandhu 00). 

More recent studies have added measurement of the injection pressure (pressure in the disc at the time of pain production) as a test criterion. Those discs with pain provoked at less than 15 psi are categorized as chemically sensitive, 15 to 50 psi are mechanically sensitive, and those over 50 psi are classified as not clinically significant (Cohen 05). Chemical sensitivity supposedly suggests the disc is degenerate, but not necessarily the pain-generating structure. High injection pressures may produce pain even in radiographically normal discs. Thus, discography proponents seek concordant pain response at injection pressures of 15 to 25 psi as a criterion for declaring the disc to be the pain-generating structure. 

The technique of discography is not standardized. There is no universally accepted definition of what constitutes a concordant painful response. There are no published intra-rater or inter-rater reliability studies on discography. The discussion of discography is crucial to the subsequent discussion of IDET, spinal fusion for “degenerative disc disease,” and artificial disc replacement, as many North American surgeons (but not European surgeons) use discography results in surgical planning. If discography can accurately identify a disc as the pain-generating structure, then surgical procedures on that disc make sense and should lead to patient improvement. If discography can produce pain, but cannot accurately identify that disc as the pain generating structure, then surgery on that disc is presumably unlikely to be helpful. 

Rationale

Discography has been evaluated in quality studies. Currently, the estimated positive predictive value appears to be at or below 50%, which means the test is not helpful (Carraggee 06). These studies have failed to find that it reliably indicates what particular disc is the source of the patient’s pain. Validity of those findings through improved operative successes is not present (Juratli 06). There are a number of studies comparing lumbar discography to other imaging studies such as MRI and CT 
myelography. These studies can describe how likely a given finding on imaging is to be associated with pain on injection, but can not determine whether the pain response is a 
true-positive or a false-positive response. Thus, these studies are not capable of guiding surgical therapy. Studies on imaging have shown that most imaging findings do not correlate with an individual’s pain status (Carragee 06). There are a number of studies that have looked at the rate of positive or painful responses in individuals without back pain. If the asymptomatic population has a high rate of painful responses to disc injection, a similar pain response, and the inevitable age-related degeneration on imaging studies can easily be interpreted as a positive discogram (false-positive) in patients being evaluated for significant back pain. Since these are experimental subjects who do not have back pain, the pain cannot be concordant with pain they do not have; however, the intensity of the pain response is such that it could easily be misinterpreted as a painful response (false-positive). 

Discography, like all invasive procedures, has complications. The 0.1 to 0.2% rate of discitis (disc space infection) is low. Temporary complications include headache, nausea, and worsened back pain. Uncommon, but serious reported complications include meningitis, epidural abscess, arachnoiditis, intrathecal hematoma, intradural injection of contrast, retroperitoneal hematoma, cauda equina syndrome, and acute disc herniation (Pneumaticos 06). Discography results in a patient exposure to radiation of 1.5 to 4.0 rads (AHCPRPracG). Discography is also expensive. 

4. ELECTROMYOGRAPH WITH NERVE CONDUCTION STUDIES 
(EMG/NCS)

Electromyography – Recommendations
Recommended for Sub-Acute and Chronic Radicular Pain Syndromes (including Sciatica) (Limited Evidence (C))
Electrodiagnostic studies which must include needle EMG is recommended where a CT or MRI is equivocal and there are ongoing pain complaints that raise questions about whether there may be a neurological compromise that may be identifiable (i.e., leg symptoms consistent with radiculopathy, spinal stenosis, peripheral neuropathy, etc.).
Indications

Failure to resolve or plateau of suspected radicular pain without resolution after waiting 4 to 6 weeks (to provide for sufficient time to develop EMG abnormalities as well as time for conservative treatment to resolve the problems), equivocal imaging findings such as CT or MRI, and suspicion by history and physical examination that a neurologic condition other than radiculopathy may be present instead of or in addition to radiculopathy.
__________
Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Limited Evidence (C))
Electrodiagnostic studies are not recommended for patients with acute, subacute, or chronic back pain who do not have significant leg pain or numbness.
Background

Electromyography (EMG) is a physiological test that involves an assessment of the function of the motor unit, including the anterior horn cell, its axon, and the neuromuscular junctions and muscle fibers it supplies. (It is to be differentiated from surface EMG which is discussed later). EMG technically refers to the needle electromyogram and the term “EMG” is usually misused as a euphemism for an electrodiagnostic exam that includes both needle EMG and peripheral nerve conduction testing. Needle EMG and not nerve conduction testing is what usually makes the 
diagnosis of radiculopathy or spinal stenosis in patients with back pain and/or radiculopathy problems. Needle EMG can help determine if radiculopathy is acute or chronic (Preston 05). Nerve conduction studies are usually normal in radiculopathy (except for motor nerve amplitude loss in muscles innervated by the involved nerve root in more severe radiculopathy and H-wave studies for unilateral S1 radiculopathy). Nerve conduction studies rule out other causes for lower limb symptoms (generalized peripheral neuropathy, peroneal compression neuropathy at the proximal fibular, etc.) that can mimic sciatica. EMG requires full knowledge of the anatomy and precise innervation of each muscle to properly perform and interpret the test results. Needle EMG also requires the skills of an experienced physician who can reliably spot  abnormal motor potentials and recruitment patterns. 

Most lumbar disc herniations resolve over time and do not require surgery. MRI studies have documented that many disc herniations present in the first few days of sciatica get smaller or even disappear completely with time, explaining why most patients recover from sciatica. Some patients have persisting neurologic deficit despite the fact that the original disc herniation resorbed and there is no longer ongoing nerve root compression on imaging studies. An abnormal EMG that persists after anatomic resorption of the herniation and that correlates with the patient’s symptoms is proof the symptoms are due to radiculopathy. Thus, the EMG study proves that management for chronic neuropathic pain is appropriate, and the abnormal EMG permits an AMA Guides to the Evaluation of Permanent Impairment rating for radiculopathy despite the normal imaging study. 

Rationale

As imaging studies (especially CT and MRI) have progressed, the need for EMG has declined. However, EMG remains helpful in certain situations. These include ongoing pain complaints suspected to be of neurological origin, but without clear neurological compromise on imaging study. EMG can then be used to attempt to rule in/out a physiologically important neurological compromise. An abnormal study confirming radiculopathy permits a diagnosis of neuropathic pain (helping with pain management decisions), and may change an AMA Guides impairment rating. It is worth noting that this test should not be performed in the first month unless there is a desire to document prior (pre-existing) neurological compromise, as it requires time (generally 3 weeks) to 
develop the needle EMG abnormalities. EMG is minimally invasive, and has no long-term adverse effects (although it is somewhat painful), and it is costly. To result in reliable measures, it must be performed by a practitioner well skilled in the appropriate anatomy and testing procedures.

Strength of Evidence
There are no RCTs regarding the use of electromyography. (There is one guideline and eight other studies in this summary)

5.  EPIDURAL STEROID INJECTIONS (Lumbar)
Epidural Steroid Injections (Lumbar) - Recommendations
Recommended for Acute and Sub-Acute Radicular Pain Syndromes (including Sciatica) (Insufficient Evidence (I))
An epidural glucocorticosteroid injection is an option for acute or subacute radicular pain syndromes. Its purpose is to provide a few weeks of partial pain relief while awaiting spontaneous improvement.

Indications
An epidural steroid injection may cause short-term improvement which may assist in successfully accruing sufficient time to ascertain if conservative care will succeed. An “option” means there should be no requirement that a patient receive and fail treatment with epidural glucocorticosteroids, especially repeated injections, prior to discectomy.
Frequency/Dose
Each injection should be scheduled separately and the effects of each evaluated before scheduling a series of 3 injections. Medications most often used in the RCTs were triamcinolone and methylprednisolone combined with an anesthetic (most often bupivacaine). There are no head-to-head comparisons of different medications to ascertain the optimum medication(s) and/or dose(s).
Indications for Discontinuation
A second epidural steroid injection is not recommended if following the first injection there has been resolution of the symptoms of the acute radicular pain syndrome, particularly resolution of leg symptoms, or a decrease in symptoms to a tolerable level. If there has been no response to a first epidural injection, there would be no recommendation for a second injection. In patients who respond with a pharmacologically appropriate 3 to 6 weeks of temporary, partial relief of leg pain, but who then have a worsening of leg pain and function, and who are not (yet) interested in surgical discectomy, a repeat epidural steroid injection is an option. Generally, there are not benefits beyond 3 injections for a given episode of radicular pain. Patients 
requesting a fourth injection should be counseled for discectomy or considered to have chronic radicular symptoms for which epidural steroids are not recommended.

__________
Recommended for Acute Spinal Stenosis (Insufficient Evidence (I))
Epidural glucocorticosteroid injections are an option as a second-line treatment for acute flare-ups of spinal stenosis, although the evidence is less robust than it is for herniated discs.
Indications

Symptoms of spinal stenosis of at least 1 to 2 months duration with prior treatment that has included NSAIDs and progressive exercise.
Frequency/Dose
Each injection should be scheduled separately and the effects of each evaluated before additional injections are scheduled, rather than scheduling a series of 3 injections.
Indications for Discontinuation
Resolution of the symptoms of spinal stenosis or decrease in symptoms to a tolerable level.
__________
Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Limited Evidence (C))
Epidural glucocorticosteroid injections are not recommended for acute, subacute, or chronic LBP in the absence of significant radicular symptoms.
Epidural glucocorticosteroid injections are not recommended for acute, subacute, or chronic LBP in the absence of significant radicular symptoms. 
They are also not recommended as first- or second-line treatment in individuals with LBP symptoms that predominate over leg pain. They are not recommended as treatment for any chronic problem.
Background
Epidural glucocorticosteroid injections are performed in an attempt to deliver the active medication as close to the target tissue as possible, whether most commonly a herniated disc or spinal stenosis. (Abdi 2007; Cannon 2000; Delport 04) The three approaches most commonly used are caudal, interlaminar, and transforaminal. (Abdi 07; Manchikanti 03; Boswell 07; Gordon 80) This is performed as an interlaminar epidural injection in which the injection is placed immediately adjacent to the dural sac in the posterior spinal column with subsequent diffusion to the herniated disc or other offending structure. Fluoroscopic guidance has been shown to improve the accuracy of injection placement, as blind targeting has been shown to be 77% accurate. (Manchikanti 04) It is the least technical of these procedures. Complications occur, are rare, but in rare cases may be serious. These include infection (meningitis, epidural abscess, etc.) and hemorrhage related to penetration of an anatomical variant artery. A resulting epidural hematoma may compress the nerve or spinal cord (Abdi 07) and generally requires emergency surgery. Suppression of the pituitary-adrenal axis does occur. (Kay 94) Transforaminal injections most closely target the usual sites of pathology and inflammation and use the least volume of agent. 

Transforaminal epidural injections (aka selective nerve root injections) accomplish the same task, except the needle is placed along the nerve root in closer proximity to the herniated disc or impinged neurologic structure. (Abdi 07; Botwin 02) These are technically more difficult. Transforaminal injections are generally performed under fluoroscopic or CT guidance. (Lutze 97) Transforaminal injections also necessitate better diagnostic precision to ensure the closest proximity to the affected level via the injection. (Manchikanti 03) A technique has been described using electrical stimulation to assist with nerve root identification. (Haynsworth 03) As these injections are most frequently performed as a combination of a glucocorticoid with an anesthetic, they are considered to be both diagnostic and therapeutic. (Samanta 04) The technical performance of these injections, including the precision of placement of medication using fluoroscopic guidance, is reportedly a significant aspect related to the efficacy of these injections. (Cannon 00) Uncontrolled data suggest psychological factors may be associated with treatment failure, (Hopwood 93) but that is not a universal finding. There are radiation exposure concerns for fluoroscope operators and patients that should be addressed. (Botwin Arch PMR 02) Serious complications are rare in the RCTs 
reviewed, but have occurred and include intraspinal abscesses and meningitis. (Butler 05; Gaul 05) 
Rationale
Systematic reviews have arrived at contradictory conclusions. Those with the highest standards for evidence have generally not found glucocorticosteroid injections to be a cost effective treatment. Most of the RCTs have studied blind interlaminar epidural injection. Fluoroscopic guidance may improve results; however, that theory has not  been directly tested. 

Glucocorticosteroid injections have been evaluated in moderate to high-quality studies. All four high-quality studies that evaluated patients in the 4 to 6 week timeframe demonstrated that these injections are helpful to reduce short-term leg and back pain ratings for those with herniated intervertebral discs. (Arden 05; Karppinen 01; Price 05; Carette 97) Data also appear to mostly show that benefits of a single injection disappear by approximately 6 weeks. There is poor evidence for long-term benefits. The evidence does not suggest that these injections change function or the need for surgery. Importantly, there is good evidence that it is the natural history of symptoms from a herniated disc to trend towards resolution over time. (Price 05; Gibson 07) Thus, it should be recognized that the purpose of these injections for acute radicular pain syndromes is perhaps best stated as “buying time” through a period of natural recovery that decreases the patient’s pain while shrinkage or resorption of the herniated disc occurs. 

Since the relief from epidural steroid injections is brief, and since by definition chronic non-specific back pain and chronic radicular pain with or without prior back surgery are chronic problems, epidural steroid injections are not recommended as a transient treatment for these long-term problems. There also is no quality evidence that accomplishing these injections earlier in the course of the syndrome results in any improvement in the condition. On the contrary, there is some evidence inferred from the published studies suggesting it may make no difference. (Price 05) There is also limited evidence in two moderate-quality RCTs that these injections help symptoms of spinal 
stenosis, (Wilson-MacDonald; Fukusaki 98) though again on a short-term basis. 

Technique may be important as well as the anatomical approach chosen. (Cannon 00) 
However, there is insufficient evidence presently to recommend one technique over the other for an initial approach (caudal vs. interlaminar vs. transforaminal), other than to note that there is evidence that endoscopy for steroid injection has not been shown to be beneficial. (Dashfield 05) Although it is suspected that fluoroscopic or CT guidance for these injections is helpful, there is not sufficient evidence for guidance on that topic. 

Although three studies used a series of up to 3 injections over 6 weeks, (Arden 05; Price 05; Carette 97) there is no quality study that performed 3 injections without an assessment after each injection to determine whether an additional injection was appropriate and recommended. Most studies utilized one injection. Thus, there is no quality evidence to support or require a series of 3 injections. There is no evidence that there is a limit of 3 in a year or lifetime, although if there is no clear benefit, then  repeated injections are not recommended.


Current practice in the U.S. is generally to obtain an MRI or CT prior to an epidural injection. However, there is evidence that this is not necessary, and at least three of the trials appeared to solely rely on the clinical examination to address the level targeted with subsequent epidural glucocorticosteroid injection. (Arden 05; Price 05; Butterman 02) Additional studies may be needed to determine whether imaging is required or not, as if it is not necessary, it can be eliminated and markedly reduce the cost of this intervention. 

Epidural glucocorticoid injections are invasive, have a low risk of adverse effects, (Price 05) and are costly. The number needed to achieve partial pain relief at 3 weeks was 11.4, but there was no benefit from Weeks 6 to 52. (Price 05) They are an option in acute radiculopathy, but as a second-line treatment after prior treatment with NSAIDs, possibly a short course of an oral corticosteroid and a suggested waiting period of at least 3 weeks. 

Strength of Evidence
There are 12 high- and moderate-quality RCTs incorporated in this analysis. (There are 12 systematic reviews, three guidelines, seven low-quality RCTs, and two other studies in the Appendix.) 

6.  
FACET JOINT INJECTIONS (Lumbar) – DIAGNOSTIC AND 
 
THERAPEUTIC
Diagnostic Facet Joint Injections - Recommendations

No Recommendation for Chronic Low Back Pain (Insufficient Evidence (I))
One diagnostic facet joint injection may be recommended for patients with chronic LBP that is significantly exacerbated by extension and rotation or associated with lumbar rigidity and not alleviated with other conservative treatments (e.g., NSAIDs, aerobic exercise, other exercise, manipulation) in order to determine whether specific interventions targeting the facet joint are recommended. Repeated diagnostic injections in the same location(s) are not recommended.

No Recommendation for using Diagnostic Facet Joint Injections (Intraarticular and Nerve Blocks) for Chronic Low Back Pain (Insufficient Evidence (I))
One diagnostic facet joint injection may be recommended for patients with chronic LBP that is significantly exacerbated by extension and rotation or associated with lumbar rigidity and not alleviated with other conservative treatments (e.g., NSAIDs, aerobic exercise, other exercise, manipulation) in order to determine whether specific interventions targeting the facet joint are recommended. Repeated diagnostic injections in the same location(s) are not recommended. 
Not Recommended for Acute and Sub-Acute Low Back Pain (Insufficient Evidence (I))
Diagnostic facet joint injections are not recommended for acute or subacute LBP.
Background

Facet joints are prone to degenerative osteoarthrosis and are thought to be pain-generating sources (Wynne 02; Jackson 92). Two types of diagnostic facet injections are performed. The intra-articular injection is performed by injecting a local anesthetic under fluoroscopic or other imaging guidance directly into the facet joint. The second is a medial nerve branch block which is performed by injecting anesthetic along the nerves 
supplying the facet joints. Either can be used to diagnose facet syndrome, but a medial branch block is generally used when rhizotomy procedures are being considered (Wynne 02; Dreyfuss 03; Jackson 92). A positive block is considered to occur when there is complete, or nearly complete, relief of the pain the patient has been experiencing for the length of time expected for the anesthetic used. The positions of the needle should be verified by fluoroscopy and documented with permanent images. The intra-articular blocks are sometimes combined with a glucocorticosteroid injection and thus, they are potentially a combined diagnostic and therapeutic intervention (El-Khoury 91). Nerve root blocks are performed prior to attempts at radiofrequency lesioning (Falco 06). 

Another indication for diagnostic intra-articular injections is lumbar segmental rigidity where the block can be both diagnostic and therapeutic (Mayer 04). In cases of chronic LBP, loss of mobility at one or more levels, particularly in the L3-S1 segments, is not uncommon. Injections for this indication may be combined with exercise to restore mobility and facilitate the rehabilitation process (Mayer 04). 

Rationale

Facet joints are known to a source of pain in some individuals. However, diagnostic blocks are rarely necessary since most patients respond to initial conservative therapy. The results of a trial comparing intra-articular injection vs. periarticular injection vs. saline injection raises significant concerns about the validity of this construct (Lilius 89), although the resulting improvements in all three groups could be argued to be worth the intervention in select significantly affected patients with chronic LBP thought to be facet mediated. Still, the results demonstrated that relief was not long lasting (see Figure 15). Efficacy of facet joint injections is not well established in the quality studies’ original data and these critical facts seem to be overlooked by proponents and the “systematic reviews” that appear to emphasize case series to support positions. It has been reported that the peri-procedure administration of sedatives may confound the results of facet joint pain (Manchikanti 06). This may contribute to suboptimal results for these injections. In patients with chronic LBP who have failed initial therapy, a negative diagnostic injection suggests that subsequent therapy directed at facet joint would not be useful. Improved, but still suboptimum range of motion (measured inclinometrically) may be an indication for therapeutic intra-articular injections in cases of lumbar segmental rigidity. Diagnostic medial branch blocks are primarily used to determine the 
need for rhizotomy. 

Diagnostic facet injections are not recommended for acute or subacute LBP or radicular pain syndromes. These injections are invasive. Although they have relatively few adverse effects, the aggregate costs are high. These injections may be recommended for select patients. 

Strength of Evidence
There are four RCTs incorporated in this analysis. (There are two systematic reviews and one other study)

__________
Therapeutic Facet Joint Injections - Recommendations

Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Insufficient Evidence (I))
Therapeutic facet joint injections are not recommended for acute, subacute, or chronic LBP.
7.  
FUSION (LUMBAR)
Lumbar Fusion - Recommendations

Recommended for Chronic Spondylolisthesis (Limited Evidence (C))
Lumbar fusion is recommended as an effective treatment for isthmic spondylolisthesis.

Recommended for Chronic Spondylolisthesis (Limited Evidence (C))
Lumbar fusion is recommended as an effective treatment for degenerative spondylolisthesis.
Recommended for Chronic Failed back syndrome (Insufficient Evidence (I))
Spinal fusion is an option at the time of discectomy if a patient is having the third lumbar discectomy on the same disc.

__________
Not Recommended for Radicular Pain Syndromes (including Sciatica) (Limited Evidence (C))
Lumbar fusion is not recommended as a treatment for patients with radiculopathy from disc herniation or for patients with chronic LBP after lumbar discectomy.
Not Recommended for Chronic Spinal Stenosis (Limited Evidence (C))
Lumbar fusion is not recommended as a treatment for spinal stenosis unless concomitant instability or deformity has been proven.
Background
Lumbar fusion involves the surgical fusion of one or more vertebral segments by inserting bone grafts (with or without instrumentation) so that the previously mobile involved segments heal together to form a single bone mass. A spinal motion segment consists of 2 adjacent vertebra, the connecting ligaments, 2 facet joints, and the interposed disc. The proposed goal of lumbar fusion is similar to that in fusing other joints in the body – that instability and pain will be improved. The following figure shows lumbar spinal fusion.

The indications for lumbar spinal fusion are controversial. The U.S. has the highest rate of lumbar fusion surgery in the world (twice that of Norway, five-fold that of England). There has been a 55% increase in spine surgery rates in the 1980s, a six-fold variation in spine surgery rates among U.S. cities, and 10-fold variation in spine fusion rates (Devo 06) without evidence of beneficial outcomes.


There are some diagnoses for which fusion is non-controversial or less controversial. These include unstable vertebral fractures or where surgery is being done for tumor, infection (osteomyelitis and/or discitis), or other disease processes that have led to spinal motion segment instability. Treatment of these conditions is outside the scope of these guidelines.


There are numerous methodological issues affecting the quality of the literature on this subject and these methodological issues impair the ability to draw robust evidence-based conclusions. These difficulties have been widely noted (Gibson Cochrane 05, Kwon 06, Bono 04, Turner 93, 92; Andersson 06; Gibson 99; Errico 04; Mirza 07) and these quality problems in the underlying original research are underscored by the sharply differing conclusions in the systematic reviews that follow. Many of these conflicts likely originate from the problem that case series tend to show benefits while subsequent RCTs may or may not support the original impressions from the uncontrolled or less well designed studies.


Based on a review of the evidence, fusion is recommended for specific indications. One set of proposed indications includes: 1) a decompressive laminectomy at an area of degenerative instability as in the case of a coexisting spondylolisthesis or scoliosis when a discectomy is performed at the same level; 2) a decompressive laminectomy at an area of degenerative instability as in the case of a coexisting spondylolisthesis or scoliosis where the gross movement on flexion-extension radiographs; and 3) a decompressive laminectomy at an area of degenerative instability as in the case of a coexisting spondylolisthesis or scoliosis where an adequate decompression requires the removal of greater than 50% of both facets or the complete removal of a unilateral facet complex (Caputy 92). 

Rationale
There are quality studies on fusion, although most are somewhat handicapped as they have heterogenous populations of patients and insufficient sample sizes with which to assess differences between diagnostic entities. There are no RCTs on patients with what are generally accepted as unequivocal indications for lumbar fusion surgery such as unstable fracture, spinal infections, or tumors. There is one small RCT showing no improvement of stable thoracolumbar burst fractures without neurological deficits among those treated with fusion surgery vs. conservative care (Wood, JBJS 03); a Cochrane review came to the same conclusion (Yi 07). Treatment of these conditions is outside the scope of this guideline. There are no RCTs using lumbar fusion for either acute or subacute non-specific LBP. There are no guidelines on back problems that recommend lumbar fusion for either acute or subacute non-specific LBP. Lumbar fusion has been proposed as treatment for spondylolisthesis, disc herniation, spinal stenosis, and chronic non-specific LBP (also referred to as degenerative disc disease, discogenic LBP, micro instability, black disc disease, and lumbar spondylosis). 

For isthmic spondylolisthesis there is one moderate-quality RCT showing better patient outcomes for lumbar fusion vs. exercise (Moller 00). For degenerative spondylolisthesis there is one moderate-quality RCT showing no difference in “intension to treat” analysis, but better outcomes for fusion than for exercise in the “as treated” analysis (Weinstein 07). The literature available pertains to lumbar fusion for treatment of Grade 1 and Grade 2 spondylolisthesis. There is no quality evidence on Grade 3, Grade 4, and Grade 5 spondylolisthesis, but these are rare conditions, and when nerve roots are compromised, fusion is clearly recommended. 

There is no quality evidence of benefit for lumbar fusion for the relief of radiculopathy (leg pain) in patients with herniated discs; discectomy is an effective operation for this scenario. There is limited evidence to evaluate lumbar fusion for persisting back pain in those who have had a prior discectomy. There is one RCT in patients with chronic back pain after discectomy that found no difference in outcomes between fusion and cognitive intervention/exercise (Brox 06). Many of the studies analyzed are difficult to interpret as they mix patients with back pain after discectomy with patients who have not had prior surgery, but have chronic back pain (see the Degenerative Disc Disorders section). 

Chronic LBP patients can be extremely difficult to manage, particularly when the pain is severe, narcotics and other drug issues are present, adherence to exercise regimens is weak, psychosocial stressors are present, and coping skills are poor. Fusion is often viewed as one of the last resort options for treatment of these individuals. Similarly, patients often come to view these surgical procedures as potential cures. 

Lumbar fusion is the most invasive of the commonly performed lumbar surgeries. It is high cost and has significant risks of complications. However, for a select few chronic LBP patients, it may be recommended. 
Strength of Evidence
There are 25 moderate-quality RCTs incorporated in this analysis. See Table 19 for a summary of the evidence on spinal fusion. (There are nine systematic reviews, 2 reviews, one guideline, six low-quality RCTs, and one other study)

8. HIGH VOLTAGE GALVANIC STIMULATION
High Voltage Galvanic Stimulation – Recommendations

Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Insufficient Evidence (I))

High-voltage galvanic is not recommended for the treatment of acute, subacute, or chronic LBP or other back-related conditions.

Not Recommended for Acute, Sub-Acute and Chronic Radicular Pain Syndromes (including Sciatica) (Insufficient Evidence (I))
High-voltage galvanic is not recommended for the treatment of acute, subacute, or chronic radicular pain syndromes.
Background

High-voltage galvanic is an electrical therapy.

Rationale
High-voltage galvanic is not proven efficacious for the treatment of acute, subacute, or chronic LBP or radicular pain syndromes or other back-related problems. It is not invasive, but is not low cost. There are other interventions shown to be efficacious.
Strength of Evidence

There are no quality studies regarding the use of high-voltage galvanic.

9. H-WAVE STIMULATION
H-Wave Stimulation - Recommendations

Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Insufficient Evidence (I))
H-wave simulation is not recommended for acute, subacute, or chronic LBP.

Not Recommended for Acute, Sub-Acute and Chronic Radicular Pain Syndromes (including Sciatica) (Insufficient Evidence (I))
H-wave simulation is not recommended for acute, subacute, or chronic radicular pain syndromes.

Background
Hertz wave (H-wave) stimulation is a type of electrotherapy. Proponents believe it penetrates more deeply with lower currents than other forms of electrotherapy. As with other forms of electrotherapy, theory holds that these electrical currents stimulate healing. A common belief is that these therapies, when of sufficient magnitude to be perceived, result in distraction from the painful site through the provision of other stimuli.

Rationale
Other modalities have been shown to be effective in the treatment of acute, subacute and chronic LBP. H-wave stimulation is not invasive and has little potential for adverse effects, but is moderately costly (more so than self-administered electrical stimulation modalities or other modalities).
Strength of Evidence
There are no quality studies evaluating H-wave stimulation for the treatment of acute, subacute, or chronic LBP.

10. INTERFERENTIAL ELECTRICAL STIMULATION
Interferential Electrical Stimulation - Recommendations
No Recommendation for Acute Low Back Pain (Insufficient Evidence (I))

Interferential therapy may be an option for limited use for acute LBP with or without radicular pain.
Frequency/Dose
A trial of 2 visits in conjunction with exercise and education is reasonable in order to determine if there is resultant improved function and symptom reduction. If efficacious, up to 4 visits is reasonable.
No Recommendation for Acute Radicular Pain Syndromes (including Sciatica) (Insufficient Evidence (I))
Interferential therapy may be an option for limited use for acute LBP with or without radicular pain.
Frequency/Dose
A trial of 2 visits in conjunction with exercise and education is reasonable in order to determine if there is resultant improved function and symptom reduction. If efficacious, up to 4 visits is reasonable.
Not Recommended for Sub-Acute and Chronic Low Back Pain (Limited Evidence (C))

Interferential therapy is not recommended for treatment of subacute or chronic LBP.

Not Recommended for Sub-Acute and Chronic Radicular Pain Syndromes (including Sciatica) (Limited Evidence (C))
Interferential therapy is not recommended for treatment of subacute or chronic radicular pain syndromes.
11. MAGNETIC RESONANCE IMAGING (MRI)
Magnetic Resonance Imaging (MRI) - Recommendations
Recommended for Acute Red flag conditions (Insufficient Evidence (I))
MRI is recommended for patients with acute LBP during the first 6 weeks if they have demonstrated progressive neurologic deficit, cauda equina syndrome, significant trauma with no improvement in atypical symptoms, a history of neoplasia (cancer), or atypical presentation (e.g., clinical picture suggests multiple nerve root involvement)

MRI is recommended for patients with acute LBP during the first 6 weeks if they have demonstrated progressive neurologic deficit, cauda equina syndrome, significant trauma with no improvement in atypical symptoms, a history of neoplasia (cancer), or atypical presentation (e.g., clinical picture suggests multiple nerve root involvement) 

Recommended for Sub-Acute and Chronic Radicular Pain Syndromes (including Sciatica) (Moderate Evidence (B))
MRI is recommended for patients with subacute or chronic radicular pain syndromes lasting at least 4 to 6 weeks in whom the symptoms are not trending towards improvement if both the patient and surgeon are considering prompt surgical treatment, assuming the MRI confirms ongoing nerve root compression. In cases where an epidural glucocorticosteroid injection is being considered for temporary relief of acute or subacute radiculopathy, MRI at 3 to 4 weeks (before the epidural steroid injection) may be reasonable (see Epidural Glucocorticosteroid Injections).
 Recommended for Chronic Low Back Pain (Insufficient Evidence (I))
MRI is recommended as an option for the evaluation of select chronic LBP patients in order to rule out concurrent pathology unrelated to injury. This option should not be considered before 3 months and only after other treatment modalities (including NSAIDs, aerobic exercise, other exercise, and considerations for manipulation and acupuncture) have failed.
__________
Not Recommended for Acute Radicular Pain Syndromes (including Sciatica) (Limited Evidence (C))
MRI is not recommended for acute radicular pain syndromes in the first 6 weeks unless they are severe and not trending towards improvement and both the patient and the surgeon are willing to consider prompt surgical treatment, assuming the MRI confirms ongoing nerve root compression. Repeat MRI imaging without significant clinical deterioration in symptoms and/or signs is not recommended.

Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Insufficient Evidence (I))
Standing or weight-bearing MRI is not indicated for any back or radicular pain syndrome or condition as, in the absence of studies demonstrating improved patient outcomes, this technology is experimental.

Background
Magnetic resonance imaging (MRI) is considered the gold standard in diagnostic imaging for defining anatomy because it has the greatest resolution of any test currently available. While computerized tomography (CT) remains an important analytical tool especially for evaluating bony or calcified structures of the spine, due to the greater resolution of MRI, particularly with respect to the soft tissue structures of the spine, there is less need for using CT at the current time. For the most common indications for spinal imaging involving L4-5 and L5-S1 intervertebral disc herniations (Waris 07), there is little difference between the performance characteristics of these two tests. In patients young enough to potentially reproduce, MRI may be preferable for the diagnosis of disc herniation, as CT involves considerable ionizing radiation exposure. An evaluation of the association between the rates of advanced spinal imaging and spine surgery across geographic areas concluded that a significant proportion of the variation in rates of spine surgery can be explained by differences in the rates of advanced spinal imaging. “Improved consensus on the use and interpretation of advanced spinal imaging studies could have an important effect on variation in spine surgery rates” (Lurie 03). 


Several terms are used to describe disc abnormalities. Table 8 outlines equivalent terms for disc abnormalities in the radiological and clinical disciplines.  

	Essentially Equivalent Terms* Used to Describe Disc Abnormalities

	Radiological
	Clincial 

	Protrusion
	Bulge

	Extrusion
	Herniation

	Sequestration
	Free fragment


*
 *While these are segregated by radiological vs. clinical disciplines that typically use these sets of terms, there is overlap as some physicians use the radiological terms and vice versa.
Rationale for Recommendation: Closed MRIs
MRI has been evaluated in quality studies. There are no universally agreed upon consensus criteria for spine imaging. Most cases of LBP and radicular pain syndromes spontaneously resolve and require no imaging. Early imaging would be expected to result in higher overall costs and increased morbidity through the performance of some unnecessary procedures and/or surgeries. Disc degeneration, disc bulging, and endplate changes on MRI have been shown to either not correlate at all or correlate poorly with clinical outcomes, suggesting that MRI is not useful for the vast majority of patients (Kleinstuck 06). In a 17-year follow-up study, patients with LBP at age 20 who had degenerative changes on MRI have greater risk for more severe degenerative changes. However, there was almost no correlation with clinical outcomes and no increased risk of surgery (Waris 07).

In the absence of red flags suggesting fracture or serious systemic illness, imaging before 6 weeks produces no clear health outcomes benefit. MRI is minimally invasive when contrast is used, has few adverse effects, but is costly. MRI changes treatment if it detects unrecognized fracture, systemic disease, or a spinal condition for which surgery is the recommended treatment. In the absence of red flag symptoms and/or signs, MRI to reassure a patient or physician that no serious injury or disease is present is not recommended (Modic 05). MRI is not recommended for evaluation of acute, subacute, or nearly all chronic LBP cases. Chronic LBP cases thought to be potentially surgical, especially spinal stenosis, may be the exception. 

Radicular pain syndrome patients should not have MRI within the first 6 weeks, except in rare cases for which early emergent/urgent surgery is proposed. Patients presenting with single nerve root neurological deficit, including an absent deep tendon reflex, should not have early MRI, as their condition usually resolves spontaneously, thus the test does not alter the course of treatment. Those who have a documented presentation that then objectively deteriorates (particularly a significant increase in weakness, an increased loss of sensation, compared with the prior examination, cauda equina syndrome, history of cancer with symptoms suggesting atypical radicular presentation) do have an indication for early imaging with MRI. It is strongly recommended that physicians ordering MRIs should be well aware of the tremendously high prevalence of abnormalities. 

Patients should be a priori informed that their MRI is highly unlikely to be “normal” as few patients have a normal MRI. A patient handout describing the prevalence of “abnormal findings” on lumbar MRI of asymptomatic individuals is helpful. Physicians lacking the time or knowledge to explain these facts to patients should avoid ordering MRIs. The discovery of degenerative changes or clinically irrelevant disc herniations in many patients may cause them to focus on the need to “fix” MRI changes that are actually normal for their age or are asymptomatic findings. This may also become a rationale for avoiding participation in the therapeutic activities that promote functional recovery. In addition, lack of understanding of the strengths, indications, and limitations of a technology preclude adequate clinical interpretation of the results. In those cases, consultation with a physician experienced in treating musculoskeletal disorders may be recommended at that point.
Rationale for Recommendation: Open MRIs 
Open MRIs have gained in popularity. However, they have lower resolution without lower costs and are not recommended other than in circumstances where the patient is either morbid obese exceeding the closed MRI unit’s specifications, or suffers from claustrophobia that is not alleviated with a low-dose anxiolytic administered prior to the procedure.
Rationale for Recommendation: Standing (“Upright” or “Positional”) MRIs 
Standing MRI units are designed to evaluate the discs and spine under usual conditions of axial loading and can be used in other positions (Jinkins 03). The magnets are 
typically weaker than conventional MRI, resulting in lower resolution (“fuzzier images”). These units have not surprisingly shown that there is a modestly greater prevalence of disc bulging with the spine loaded (Alexander 07; Karadimas 06). There are studies demonstrating higher prevalence rates of disc herniations with upright-sitting examinations and an overall estimation of superiority for detections of spine abnormalities. Whether this alters clinical management or patient outcomes has not been determined (Ferreiro 07). Another study of asymptomatic volunteers demonstrated a 41% prevalence rate for disc bulges (Hirasawa 07). There is a case report of positive findings where a closed MRI did not show neurological impingement (Gilbert 06). One study noted that the information gained in addition to that from standard MRIs is limited (Wildermuth 98). Another comparative study in multiple positions concluded that positional MRIs more frequently demonstrate minor neural compromise than conventional MRI and that positional pain differences are related to position-dependent changes in foraminal size (Weishaupt 00). There currently are no quality studies to recommend standing MRI for uses outside of research settings. Thus, as there are no clearly defined uses in the diagnosis and treatment of patients, standing, upright, or positional MRIs as initial diagnostic procedures are not recommended. It is possible that a future, limited use may be identified involving symptomatic patients with negative initial MRIs who then fail further conservative management, who continue to have significant residual symptoms felt to necessitate further intervention, and in whom surgical intervention is contemplated. 

Strength of Evidence
There are 12 moderate- and high-quality RCTs incorporated in this analysis. (There are four systematic reviews, one guideline, and six other studies).

12. PAIN MANAGEMENT PROGRAM/FUNCTIONAL RESTORATION   
            PROGRAM (CHRONIC)
Pain Management Program/Functional Restoration Program (Chronic) - Recommendations

Recommended for Chronic Low Back Pain (Insufficient Evidence (I))
There is evidence that chronic pain management/functional restoration programs are effective for chronic spinal pain, particularly those programs that focus on functional outcomes.

Although such programs are recommended for chronic spinal pain patients, their high cost and heterogeneity of quality necessitate that the referring physician be familiar with the outcomes of any given program for the type of patient and condition being referred.
Recommended for Sub-Acute Low Back Pain (Insufficient Evidence (I))
Chronic pain management/functional restoration programs can be used with caution in the late subacute phase if their cost can be justified based on early development of major psychosocial barriers to recovery such as opioid dependence, severe post-operative complications, severe mood disorders, or complicating co-morbid conditions.
It is believed that subacute early intervention programs will involve lower utilization/ cost than in the chronic phase. Other factors to be considered in individualizing these programs include severity of disability or job demand level. The intensity, duration, and types of service involved with intervention at this phase should be proportional to the clinical needs for functional restoration of the patient.
__________
Not Recommended for Acute Low Back Pain (Insufficient Evidence (I))
Chronic pain management/functional restoration programs are not appropriate for acute spinal disorders.
Background
If an individual fails to recover within the appropriate biological healing timeframe, the acute care paradigms of specific diagnosis and treatment change to biopsychosocial 
approaches that address pain, function, work, and psychological distress that impede progress. Such programs focus on restoration of work-related function. These programs include work conditioning, work hardening, functional rehabilitation, behavioral interventions, chronic pain programs, and other interdisciplinary approaches. 

Initiation of these programs should be considered in the subacute stage if disability is not adequately explained by physical findings (See Chronic Pain chapter). Chronicity by itself is a major predictor of poor outcome.826 The longer it takes to resolve the disability (delayed recovery), the higher the cost, the less likely patients are to return to work at all, the greater the risk for costly medical care, and the greater the likelihood for costs to be shifted from the workers’ compensation system to other payment systems (e.g., long-term disability, Social Security Disability Insurance). The increased costs of rehabilitation programs may be justified by cost benefit analysis of program outcomes. Consistent with the above, earlier intervention should be considered. 

There are several types of chronic pain management program/functional restoration programs, but all are intended for chronic pain/disability using a biopsychosocial approach. All programs involve an interdisciplinary team consisting of a core group of physical therapists, occupational therapists, psychologists, nurses, and case managers providing individualized treatment in a structured setting. Outcome monitoring is critical for documenting program efficacy and cost effectiveness. Multidisciplinary physician oversight is provided in such programs. These programs are intended to manage the psychological, social, physical, and occupational factors associated with chronic spinal disorders where there is a limiting pain complaint. The components offered, the sequencing of programmatic components, and the relative importance and value of each therapeutic component frequently differ from program to program. There is also much variation in the intensity and duration of these programs. Most programs include progressive physical activity, which incorporates exercise intended to move the patient toward a home fitness maintenance program and a gradual increase in personal and occupational functional tasks. (See Chronic Pain chapter for additional descriptions). 

Rationale
Quality pain management and functional restoration programs have varying components, but their common theme is to return workers with delayed recovery to 
functional status. Thus, these programs are most helpful in patients with clear delays in the subacute to chronic timeframes. There is some belief that these programs may be 
more efficacious if started earlier, rather than later when adverse behavioral traits may be well established, although that too has not been proven. 

The best programs have documented prior positive outcomes with large numbers of patients, focus on functional outcomes instead of pain, tend to minimize invasive treatments unless absolutely necessary and clearly indicated, and incorporate principles of work conditioning/work hardening into the treatment regimen to provide specific, occupationally relevant treatment for the worker’s needs. Quality pain management and functional restoration programs are believed to be particularly efficacious in situations where there is both slow recovery combined with a need to have a more coordinated interdisciplinary approach to treatment. This most commonly involves a concerted effort to address behavioral issues as well as supervised graded activity that meaningfully targets specific work tasks or identified gaps between current capabilities and required functions. For those workers who do not have behaviorally related issues and there is simply a physical gap between the current capabilities and future job requirements, work conditioning/work hardening programs are usually both more appropriate and cost effective. These programs are not invasive when concentrating on functional restoration, although there are some programs that do emphasize intervention strategies, sometimes to an inappropriate degree. High-quality programs have low side-effect profiles unless invasive strategies are employed, but are high cost. Programs emphasizing invasive strategies tend to be high cost. The quality programs are indicated for select subacute and chronic LBP patients. 

Patients who are ideal candidates have the following characteristics: 1) are either completely off work or on modified duty for at least 6 weeks; 2) lack an identifiable and remediable cause for the LBP (or the probable cause cannot or will not be addressed otherwise); 3) have substantial gaps between current physical capabilities and actual or projected occupational demands; 4) have at least some contributory behavioral issues also necessitating treatments; 5) are not responding to less costly interventions including quality physical therapy programs; and 6) are committed to recovery. These patients may have also failed a work conditioning/work hardening program. 

Strength of Evidence

There are no quality studies of the types of U.S. programs believed to be efficacious.

13. PAIN PUMP – INTRATHECAL DRUGS
Pain Pump – Intrathecal Drugs - Recommendations

Intrathecal Drugs are Not Recommended for Chronic Nonmalignant Pain Conditions (Insufficient Evidence (I))
Intrathecal drug delivery systems are not recommended for treatment of most chronic nonmalignant pain conditions. 
Background
Intrathecal drug delivery systems (“pain pumps”) are devices that may be implanted to deliver medications intrathecally. In chronic nonmalignant pain, opioids are the primary medications used in these devices (Turner 07; Deer 04). Since the early 1990s, case reports have appeared in the literature describing neurologic abnormalities caused by granuloma formation associated with indwelling catheters (part of the pump system) and infusion of narcotics and other medications. The incidence of granuloma formation is not known, but likely to be higher than previously suspected since clinicians have historically only suspected and diagnosed their presence subsequent to the development of neurologic findings. However, a recent prospective study utilizing MRI imaging to determine the frequency and timing of granuloma development suggested an incidence of 3 in 7 patients. The extent to which the granuloma masses regress after discontinuation of drug infusion is not known. Therefore, the expected “permanency” of neurologic abnormalities associated with their formation has not been established (Miele 06). 

Ziconotide has been used in intrathecal delivery systems (Rauck 06). It is not known whether there is a reduced incidence of intrathecal granuloma formation with this drug since its use has not been widely applied over the long term. Ziconotide has a narrow therapeutic margin and has been associated with severe neuropsychiatric side-effects. Since it does not share pharmacologic actions with narcotics, there is no known method to determine prospectively whether a patient will respond favorably to this drug. 

Rationale
Intrathecal drug delivery systems have not been evaluated in enough quality studies to determine whether treatment with these systems is superior to oral medication(s) and other treatment options for chronic nonmalignant pain patients. (Intrathecal drug delivery systems are potentially beneficial in limited situations, particularly those involving malignant pain conditions and terminal patients which are beyond the scope of this guideline.) Intrathecal opioid delivery systems are invasive and costly, with possible significant adverse effects including potential long-term sequelae from both implantation/retention of the devices, including granuloma formation, and those associated with the concurrent use of intrathecal opioids (Raffaeli 06). As noted previously, oral opioids are also of questionable benefit in the management of many patients with chronic pain. The benefit to be achieved from the use of intrathecal opioids appears consequently limited at best, precluding recommendations for their use in most chronic nonmalignant pain patients. They may be indicated in those who have failed multiple trials of different oral medications and other treatments and have undergone independent psychological consultation including psychometric testing that does not reveal a contraindication to implantation. Patients considered for implanted opioid delivery systems should be evaluated regarding their suitability for protracted use of systemic opioids and previously shown to be responsive to oral opioids with documented improved function (but unmanageable adverse effects that use of these systems would be able to overcome).

Strength of Evidence

There are 2 high-quality RCTs incorporated in this analysis. (There are 3 systematic reviews, 4 reviews, and 17 other studies in Appendix 5.)

14. RADIOFREQUUENCY NEUROTOMY, NEUROTOMY, FACET 
         RHIZOTOMY, RADIOFREQUENCY LESIONING, RADIO-

FREQUENCY THERMOCOAGULATION, RADIOFREQUENCY


ABLATION

Radiofrequency neurotomy, Neurotomy, Facet Rhizotomy, Radiofrequency Lesioning, Radiofrequency Thermocoagulation. Radiofrequency Ablation -  Recommendations

Not Recommended for all Chronic Lumbar Spine disorders (Limited Evidence (C))
Radiofrequency neurotomy, neurotomy, or facet rhizotomy are not recommended for treatment of lumbar spinal conditions.

Background
Rhizotomy is one of the surgical procedures that has been used in one form or another to treat cervical and upper extremity pain for more than 80 years (Wetzel 92). The procedure involves cutting the nerve root supply from a painful area and has been mostly used for the treatment of neoplastic-related pain of the head and neck (Wetzel 92). The procedure has been used to treat pain from tumors in the lung apex and brachial plexus, as well as occipital neuralgia, postherpetic neuralgia, and post-traumatic neuralgia. Reported success rates vary, with substantially lower reported success for postherpetic neuralgia (Onofrio 72) or chronic radiculitis (Bertrand 75; Bernard 87). It has also been used to treat CRPS. 

Initially these procedures were performed with a scalpel, but subsequently they have largely been accomplished with a radiofrequency probe that destroys the nerve and a few millimeters of surrounding tissue. This procedure assumes that the facet joint or its related medial dorsal nerve branch is the source of the pain, e.g., facet joint degenerative joint disease or arthritis. The weakness of this approach is the relatively high rate of false positive facet joint diagnostic injections (estimated at 27%; Barnsley 93; North 96) the resulting relative lack of clarity about the pain generators, and the potential for multiple pain generators in a given patient. The use of two diagnostic blocks with short- and long-acting anesthetic of the medial branches of the two dorsal 
rami supplying the putative joint, with both 80% reduction in pain and differential length of benefit corresponding to the anesthetic employed considered as representing a positive response, would appear more appropriate (Lord 96). The prevalence of this disorder(s) is unclear and it likely varies widely particularly from primary to tertiary patient care settings. It has been estimated at 25% to 50% (Lord 96; Aprill 92). The success rate for this procedure has been estimated at 41% (Tzaan 00). Most of the studies are in the lumbar spine. This review does not include neoplastic indications. 

Rationale
Radiofrequency lesioning has been evaluated in quality studies for both treatment of cervicogenic headaches and spine pain. Quality studies of surgical neurotomy were not found. Both studies of cervicogenic headache were negative (Stovner 04; Haspeslagh 06). For spine pain, the highest quality studies were also negative (Leclaire 01; van Wijk 05). The next two lower quality studies were favorable (Lord 96; van Kleef 99), although one appears to have used unconventional statistical testing (van Kleef 99). A lower quality study to evaluate the utility of the procedure has concerning results in a placebo group (Gallagher 94). Results appear uncertain for cervical spine pain, as the highest quality study (Lord 96) reports positive results; however, a sound rationale for differences in responsiveness to radiofrequency neurotomy in different but analogous aspects of the spine is somewhat unclear. Available systematic reviews also discuss additional, significant methodological concerns (Hooten 05). These further limit the robustness of conclusions. The results are not thought to be permanent including from the more favorable studies with intermediate duration of follow-up where median time to return of 50% of baseline pain was 263 days in the radiofrequency group (Lord 96) (see Figure 14). Thus, it appears that regrowth of the nerve may occur. Denervated joints in the appendicular skeleton are called Charcot joints, and over long-term follow-up they do not do well. Such evidence is not currently available and is a flaw in the available evidence. All studies suggest the need for further research (Birkenmaier 07; Sanders 99; Buijs 04; Oh 04). 

The theoretical basis of cutting or ablating nerve fibers seems sound, as procedures that eliminate the pathway to conduct sensations of pain should be effective for the 
treatment of chronic pain syndromes. Unfortunately, the history of cutting or otherwise ablating nerves to treat numerous pain conditions throughout the body is suboptimal, 
with a not infrequent increased risk for developing additional chronic pain problems (North 91) that were recognized after long-term follow-up studies were reported. There have been many attempts at this type of procedure over several decades. Perhaps due to pain fiber regeneration, alternate pathways for conduction, phantom pain, ongoing neurological stimulation, and/or conduction from the transected or ablated nerve fibers, there is no procedure to date that has been shown to be effective for the treatment of pain that involves cutting or ablating nerve fibers. 

Two of the studies indicate that those with a higher degree of successful blocks (e.g., >80% rather than 50%) result in better outcomes (van Kleef 99; Gallagher 94). However, one study did not confirm that finding (Cohen 08). It is noteworthy how few patients thought to be candidates for the procedure actually have successful blocks (43.5%(van Kleef 99); 54.3%) (van Wijk 05). This suggests that the number of patients who could be successfully treated with this therapy, especially if the supposition in the prior paragraph proves true and the procedure is proven effective, would likely be small. 

Radiofrequency lesioning is invasive, has adverse effects and is costly. Quality studies currently do not support this intervention for cervicogenic headaches or lumbar spine pain, but quality evidence conflicts for cervical spine pain. Additional quality research is needed in this area as outlined above, as it is currently an experimental procedure for purposes of treating acute LBP, subacute LBP, chronic LBP, radicular pain syndromes and/or discogenic LBP. There are currently very limited possible uses for this procedure. There are no quality studies identified to support surgical neurotomy or rhizotomy. 

Strength of Evidence

There are 11 high- or moderate-quality RCTs incorporated in this analysis. (There are 19 systematic reviews, 7 reviews, 1 guideline, and 1 other study in Appendix 5.)

15. SACROILIAC JOINT INJECTIONS (SI JOINT)
Sacroiliac Joint Injections – Recommendations
Recommended for Sacroiliitis (Limited Evidence (C))
Sacroiliac joint corticosteroid injections are recommended as a treatment option for patients with a specific known cause of sacroiliitis, i.e., proven rheumatologic inflammatory arthritis involving the sacroiliac joints.
__________
Not Recommended for Acute, Sub-Acute and Chronic Low Back Pain (Insufficient Evidence (I))
SIJ injections are not recommended for acute LBP including LBP thought to be SIJ related.
The natural history of LBP is to resolve with conservative management. SIJ injections are not recommended for subacute or chronic non-specific LBP, including pain attributed to the SIJs, but without evidence of inflammatory sacroiliitis (rheumatologic disease). Sacroiliac injections are not recommended for treatment of any radicular pain syndrome.
Background
The sacroiliac joints (SIJs) are believed to cause a minority of chronic LBP cases, with estimates ranging from 10 to 26.6%. The most commonly performed interventions are sacroiliac joint injections either with or without fluoroscopic or other imaging guidance. The injection targets the tenderest area and generally consists of a glucocorticosteroid combined with a local anesthetic agent. The combination of agents is frequently designed to attempt to be both diagnostic and therapeutic. However, the diagnostic precision of these injections is likely limited by factors that include the inability to inject the joint directly without fluoroscopic or other imaging, as well as the infiltration and diffusion of medication into surrounding tissues that could be potential pain generators.

Rationale

Some patients appear to have SIJ pain that is not due to spondyloarthropathies. In one quality study, a short-term response to glucocorticoid injection into the soft tissue above the joint was demonstrated (Luukkainen 02). In limb joints, injection outside a joint has not been demonstrated to improve pain coming from a joint, so the mechanism for this finding is puzzling. The other two quality studies were both of populations of spondyloarthropathy patients, thus applicability to working populations is unclear. Whether fluoroscopic guidance is needed is unclear and controversial (Hansen 03). Without fluoroscopic guidance, the joint itself is usually not injected as this is a difficult joint on which to perform arthrocentesis without imaging guidance. It is not clear if actual joint injection results in appreciably lower success rates as an injection in the local proximity may be just as effective. Injection in the local proximity should perhaps be classified as a tender point injection, and not as a sacroiliac joint injection. There is no surgical procedure of proven efficacy to help patients tentatively identified as having “sacroiliac joint pain” by diagnostic injection. There are no quality studies showing a long-term improvement in pain or function in those receiving sacroiliac joint injections for chronic non-specific LBP. 

For patients with proven rheumatologic inflammatory disease of the sacroiliac joints (e.g., ankylosing spondylitis) SIJ injection has evidence of efficacy and the same sort of disease in extremity joints is commonly managed successfully with corticosteroid injection therapy. Sacroiliac joint diagnostic injections with topical anesthetic are not recommended. If an injection is felt to be necessary, then it is recommended that it be combined with a glucocorticosteroid injection and it should be performed with imaging guidance to insure the arthritic joint is successfully injected. 

SIJ injections are minimally invasive, have low adverse effects, and are moderate cost if performed with fluoroscopy. They are recommended for treatment of proven inflammatory arthritis of the sacroiliac joints.

Strength of Evidence

There are four moderate-quality RCTs incorporated in this analysis. (There are four systematic reviews, 1 review, and one guideline)

16. TENDER AND TRIGGER POINT INJECTIONS
Tender and Trigger Point Injections - Recommendations
Recommended for Sub-Acute and Chronic Low Back Pain (Limited Evidence (C))
Trigger or tender point injections may be reasonable as second or tertiary options for subacute or chronic LBP that is not resolving.
These injections are recommended to consist solely of a topical anesthetic (e.g., bupivacaine). Repeated injections should be linked to subjective and objective improvements. The use of therapeutic injections without participation in an active therapy program or in the context of maintaining employment is not recommended. An alternative option to these injections is acupuncture.
Indications

Subacute or chronic LBP that is not resolving with more conservative means (e.g., NSAID, progressive aerobic exercises, other exercises).

Frequency/Dose
It is recommended to allow at least 3 to 4 weeks between injections. If the results are not satisfactory after the first set of injections, a second set is reasonable. If there are not subjective and objective improvements at that point, further injections are not recommended.
Indications for Discontinuation
Resolution, intolerance, or completing two set(s) of injections without materially affecting the condition.

__________

Not Recommended for Acute Low Back Pain (Insufficient Evidence (I))
Trigger and/or tender point injections are not recommended for treatment of acute LBP as there are other more efficacious treatment strategies available.

Background
Trigger points are a physical examination finding that is interpreted as abnormal. This finding involves an examiner’s opinion that the degree of tenderness particularly on palpating a muscle is abnormally great (Han 97). Although quite controversial, perhaps the most widely accepted criteria for tenderness are the American College of Rheumatology’s criteria for fibromyalgia, and involve an acknowledgement that there is “pain” on 4kg of palpation pressure at a given tender point to diagnose that condition (Klippel 01), but for purposes of tender or trigger points those locations are not necessary. Ideally, proponents seek a palpable “knot” or nodule of muscle tissue and palpating this nodule both reproduces the patient’s symptoms and produces a distal radiation of symptoms, such as tingling in the upper extremity denoting a trigger point. However, most patients merely have tender points without radiation of symptoms. In common usage, the terms “trigger” and “tender” are used interchangeably. Studies have attempted to address both findings, although research studies’ descriptions of methods have not been particularly clear on distinguishing one condition from another. 

Tender and trigger points are primarily diagnosed in the periscapular area, although some are found in the lumbosacral area. These points are integrally involved in “myofascial pain syndrome” and “fibromyalgia.” Some practitioners believe these are two distinct entities, while others believe that these are related conditions on a continuum of the same basic disorder (Han 97). Robust basic epidemiological studies are lacking. It appears that many people are tender to palpation (cross sectional data, n = 920) ,(Hegmann/ Garg unpubl) thus what differentiates normal from abnormal individuals is unclear. There are multiple weaknesses in these theories, including a lack of identification of how common these findings are in normal people, the lack of purely objective findings, subjectivity involved on the part of the examiner, and weaknesses in the pathophysiological theories. 

These injections directly into muscle knots typically consist of an anesthetic with or without glucocorticoid (Han 97; Effec Healthcare 00). The goals of injection are generally thought to involve anesthesia, anti-inflammatory medication (for which there is no quality evidence), and allowing deep-tissue massage of the area to work out the muscle knot.  

Rationale

The literature on this subject is relatively heterogeneous. The main subject of these studies may be arbitrarily categorized into LBP (Garvey 89), trigger points (Hameroff 81), or tender points (Sonne 85, Collee 91). Nevertheless, there are quality studies for subacute and chronic LBP patients. There are no quality studies evaluating this treatment in acute LBP, and the one study that might have included acute LBP patients can be reasonably concluded to suggest that this treatment is not recommended in that population (Collee 91). These injections are invasive, have rare adverse effects (Garvey 89), and are moderately costly depending on the number administered. There are no studies evaluating these injections on a longer term basis, though there are studies suggesting benefits lasting up to 14 days (Collee 91). There is no evidence that a steroid is required for efficacy of these injections, particularly those that are tender point injections.

Strength of Evidence
There are four high- or moderate-quality RCTs incorporated in this analysis. (There is one systematic review and two guidelines)
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