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Description/Scope

Several minimally invasive techniques have been explored as a treatment of low back pain secondary to disc disease. These techniques can be broadly divided into those designed to alter the biomechanics of the disc annulus (e.g., the intradiscal electrothermal therapy [IDET], percutaneous intradiscal radiofrequency thermocoagulation [PIRFT], and intradiscal biacuplasty procedures), or those techniques that are designed to remove or ablate disc material and thus decompress the disc (e.g., percutaneous lumbar discectomy, laser discectomy and disc decompression using radiofrequency energy, referred to as a DISC nucleoplasty™). 

Note: This document specifically addresses the IDET, PIRFT and intradiscal biacuplasty procedures. Automated lumbar discectomy, laser discectomy and DISC nucleoplasty™ are the considered separately in SURG.00071 - Percutaneous Endoscopic Techniques for the Treatment of Spinal Disc Disease  .
Intradiscal electrothermal therapy  (IDET™) using the Smith and Nephew Endoscopy SpineCath® System, describes a percutaneous intradiscal annuloplasty procedure using a navigable catheter to provide targeted thermal energy within the disc annulus to treat chronic low-back pain related to degenerative disc disease. IDET is not designed to coagulate, burn or destroy the disc material. IDET is also sometimes referred to as intradiscal electrothermal annuloplasty. 
Percutaneous intradiscal radiofrequency thermocoagulation (PIRFT) describes a minimally invasive procedure in which radiofrequency energy is directly applied to the disc material for 90 seconds at a temperature of 70 degrees centigrade. Similar to IDET, this procedure does not ablate the disc material, but instead alters the biomechanics of the disc or destroys the nociceptive pain fibers.

Intradiscal biacuplasty uses two internally cooled radiofrequency probes placed on the posterolateral sides of the intervertebral annulus fibrosus with the goal of ablating the neurons that generate pain sensations. It is proposed that by cooling the probes a larger area may be treated than with a regular needle probe. Like IDET and PIRFT, biacuplasty is not designed to coagulate, burn or destroy the disc material.  The procedure is designed to reduce chronic back pain caused by the intervertebral discs. 

Note: This document does not address other radiofrequency devices used to ablate or otherwise modify disc material, such as the Radionics RF Disc Catheter System®, and the ArthroCare system®.

Position Statement

Investigational and Not Medically Necessary:

Percutaneous intradiscal electrothermal coagulation, also known as intradiscal electrothermal annuloplasty or the IDET( procedure is considered investigational and not medically necessary. 
Percutaneous intradiscal radiofrequency thermocoagulation (PIRFT) is considered investigational and not medically necessary.  

Intradiscal biacuplasty is considered investigational and not medically necessary. 
Rationale

Intradiscal Electrothermal Coagulation Procedure (IDET) 

At the time of this review, at least two randomized controlled trials have been carried out investigating the efficacy of the IDET procedure.  In 2004, Pauza et al conducted a randomized trial to compare the efficacy of IDET to a placebo treatment.  Of the 260 patients found to be potentially eligible for the procedure, 64 patients were selected with 37 undergoing the IDET procedure and 27 being subjected to a sham procedure.  Principal outcome measures were based on pain and disability which were assessed using a visual analog scale for pain, the Short Form (SF-36), and the Oswestry disability scale.  Both groups demonstrated improvements, but mean improvements in disability, depression and pain were considerably greater in the group treated with IDET.  The authors concluded that while nonspecific factors associated with the procedure contributed to some degree to the apparent efficacy of IDET, its efficacy cannot be attributed wholly to a placebo effect.  While the authors suggest IDET may be a worthwhile surgical procedure, it is important to note the study contained several methodological flaws including the absence of the intention-to-treat analysis and missing results of 8 of 64 (12.5%) patients.  The absence of such documentation has the potential to skew the findings of the study, making the validity of the results questionable. 

In 2005, Freeman and colleagues conducted a study on patients with discogenic back pain and annular tears who failed to improve in spite of conservative treatment.  The study was carried out with 38 patients undergoing IDET and 19 receiving the sham procedure.  Tools to determine outcome included several subjective measures including the Low Back Outcome Score (LBOS), the Oswestry Disability Index (ODI) and the Short Form Questionnaire (SF-36).  A successful outcome was defined as: (1) No neurological deficit, (2) Improvement in the LBOS of greater than 7 points and (3) Improvement in the physical function and bodily pain section of the SF-36 form of at least greater than one standard deviation.  No patients in either arm of the study met the criteria for a successful outcome.  The findings of this study suggest that while IDET appears to be a safe procedure with no permanent complications, there is no significant benefit of IDET over the placebo. 

An industry funded meta-analysis and systematic review were recently published supporting the use of IDET.  A meta-analysis by Appleby and colleagues (2006) analyzed the peer-reviewed published literature on IDET from 1998 to 2005.  While the authors concluded that the pooled results of the literature provided evidence of the safety and efficacy of the IDET procedure, of the 18 studies reviewed, only one was randomized and many were retrospective.  A systematic review by Andersson and colleagues (2006) compared the clinical outcomes of patients undergoing either spinal fusion or the IDET procedure for intractable discogenic low back pain.  The authors concluded IDET appears to offer symptom relief and functional improvement similar to spinal fusion.  A shortcoming of this review is that it compares IDET with spinal fusion for discogenic low back pain.  Since the comparator (spinal fusion) has not yet been shown to be an effective treatment for intractable discogenic back pain, the conclusions drawn are not compelling.  
The literature regarding IDET is dominated by case series of patients with varying lengths of follow-up.  The few randomized controlled clinical trials that have been published provide conflicting conclusions.  More well designed randomized controlled trial studies are needed in order to control for any placebo effect and clearly determine if IDET is a beneficial surgical procedure for patients with chronic discogenic back pain. 

Guidelines from the American Society of Interventional Pain Physicians concluded that the evidence is moderate for management of chronic discogenic low back pain with IDET. (Boswell 2007)  Possible complications secondary to the IDET procedure include infection, epidural abscess, catheter breakage, nerve root injuries, post-IDET disc herniation, cauda equina syndrome, and spinal cord damage.  
Percutaneous Intradiscal Radiofrequency Thermocoagulation (PIRFT)

In 2001, Barendse and colleagues carried out a small, prospective, double-blind sham controlled randomized trial to assess the clinical effectiveness of percutaneous intradiscal radiofrequency thermocoagulation (PIRFT) for reducing pain, physical impairment and functional disability due to chronic discogenic low back pain. Patients in the radiofrequency treatment group (n = 13) received a 90-second 70 degree centigrade lesion of the intervertebral disc. Each of the patients in the control group (n = 15) underwent the same procedure, but without use of radiofrequency current. Both the treating physician and the patients were blinded to the group assignment. Physical impairment, rating of pain, the degree of disability, and quality of life were assessed by a blinded investigator prior to the beginning of treatment. At the end of eight weeks, visual analog scores for pain, global perceived effect, and the Oswestry disability scale did not reveal differences between the two groups. The authors concluded that PIRFT is not effective in reducing chronic discogenic low back pain. 

In 2003, Ercelen and colleagues conducted a prospective randomized variable dose trial to evaluate the efficacy of PIRFT.  Provocative discography was used to diagnose discogenic pain and to locate the discs to be treated in 60 patients with chronic low back pain.  From this group, 39 patients were randomly selected and divided into two groups.  In the first group, intradiscal radiofrequency energy was applied for 120 seconds and in the second group for 360 seconds, both at 80 degrees centigrade.  Patients were evaluated using a visual analogue scale for pain relief and functional improvement.  Pain and functional status were evaluated prior to and immediately after treatment, and at one and two weeks, and at one, three, and six months after the procedure.  There were no statistical differences in functional improvement and pain relief between the two groups (P > 0.05), and at 6 months there was no difference between before and after measures in either treatment group.

To date the small and limited number of studies that have been published on PIRFT provide conflicting conclusions.  Larger and well designed randomized controlled trial studies are needed to establish a durable and clinically significant outcome benefit of PIRFT in the treatment of discogenic back pain.

Based on guidelines from the American Society of Interventional Pain Physicians (Boswell 2007), the evidence for radiofrequency posterior annuloplasty (PIRFT) was reported to be limited, with complications similar to those for IDET.

Biacuplasty

There is very limited published peer-reviewed scientific literature regarding intradiscal biacuplasty.  Kapural and colleagues (2007) reported a single case study of an individual who underwent intradiscal biacuplasty as a treatment of severe discogenic pain.  In this study, the authors indicated this to be the first published report on intradiscal biacuplasty.  Kapural and colleagues (2008b) also reported on one small pilot study (n = 13) in which patients who underwent biacuplasty demonstrated improved pain and functional capacity at 6-month follow-up.  In a letter to the editor, Kapural (2008a) reported that improvements in pain control and function persisted even at 12 months after the procedure. At this time, the available published evidence is insufficient to permit conclusions regarding the safety and efficacy of biacuplasty. 
Background/Overview
The intervertebral disc is often a primary source of chronic back pain.  Disc problems are usually due to injury, wear and tear or age.  Pain may be from the disc itself (discogenic pain) or from disc herniation or prolapse resulting in pressure on nearby nerve roots.  Discs are basically shock absorbers, whose content is 70-90% water.  Each disc begins to lose water and its shock absorber effect beginning in the late teens.  All discs degenerate as we age but it is only when a degenerated or bulging disc causes pain that it then becomes problematic.  When a disc degenerates to such an extent, or a small tear develops in the outer third of the disc, portions of the disc can move out near the area of the spinal nerves.  This can put pressure on a nerve root and causes the condition known as sciatica (pain radiating down the leg).  

The term intradiscal electrothermal annuloplasty (IDET™) using the Smith and Nephew Endoscopy (Andover, MA) SpineCath® System specifically describes a minimally invasive annuloplasty procedure used to treat chronic low-back pain related to disc disease. In an initial step, the pathogenic disc is identified using pressure-based discography. A navigable catheter with an embedded thermal resistive coil is inserted posterolaterally into the disc annulus or nucleus. The catheter is then advanced through the disc circuitously to return posteriorly. Electrothermal heat is then generated with the thermal resistive coil; the disc material is heated for up to 20 minutes. This outpatient procedure typically requires less than 30 to 40 minutes of recovery time. The mechanism of action of pain relief is not known, but it is thought to be related to shrinkage of the collagen fibers within the annulus, or destruction of the adjacent nociceptive pain fibers.

Percutaneous intradiscal radiofrequency thermocoagulation (PIRFT) differs from the IDET procedure in that radiofrequency energy is applied directly to the involved disc. The radiofrequency probe is placed into the center of the disc instead of around the annulus (the outer fibrous structure surrounding the disc). The practitioner activates the probe and delivers radiofrequency energy into the center of the disc for 90 seconds at a temperature of 70 degrees centigrade. As in IDET, the mechanism of action of pain relief is not precisely understood, but is thought to be related to a reduction of the pain receptor input by destroying the pain receptor fibers.

Biacuplasty uses radiofrequency energy to heat the nervous tissue while circulating water is used to cool the tissue that is adjacent to the disc.  During the procedure, the patient is mildly sedated and the area to be treated anesthetized.  Two probes are inserted into the disc through introducer needles and the disc is heated by radiofrequency waves.  After approximately 15 minutes, the probes and needles are removed and a bandage is placed over the treatment site.  Biacuplasty is similar to PIRFT in that it uses radiofrequency energy and similar to IDET and PIRFT in that it is not designed to coagulate, burn or destroy the disc material. 
Definitions 
Discogenic pain: refers to pain generated by the disc itself which is externally intact, as opposed to disc prolapse or herniation which put pressure on nearby nerve roots

Percutaneous: through the skin (puncture as opposed to "open" surgical incision)

Spine Anatomy: the spine is divided into three major sections: the cervical (neck), the thoracic (mid-back) and lumbar spine (lower back); these sections are made up of individual bones called vertebrae, which are the primary area of weight bearing and provide a resting-place for the discs, which act as shock absorbers between the vertebrae; each disc is made up of two parts - the hard, tough outer layer called the annulus surrounds the disc’s center portion called the nucleus, which is a softer gel-like substance

The lamina covers the back part of the spinal canal which is the large tubular structure through which the spinal nerves pass.  Specialized joints, called facets, stabilize the spinal column. These facets hold the vertebrae in line, as well as allow controlled motion of the spinal column. The spinal cord runs through the back half of the spinal column with tough bony covering to protect against injury.

Common injuries or disorders of the spine:

· soft tissue injury: strained muscles, tendons or ligaments may cause pain along the cervical, thoracic and lumbar spine

· osteoarthritis: this degenerative joint condition affects nearly everyone as we age. Wear and tear on the joints can slowly deteriorate cartilage, the protective tissue that covers the surface of the joints of the vertebrae

· osteoporosis: a gradual weakening of the bones (caused by decreased bone density), resulting in painful vertebral compression fractures. One in three women over the age of 50 is affected. Osteoporosis can also affect men, though the numbers are not as great

· degenerative disc disease: a condition where changes in the spine cause the loss of normal structure and function.  Changes are a result of weakening of the collagen ring forming the circumference of the disc and can be a result of wear and tear, as well as aging or trauma.  Discs lose their water content and degenerate as a natural part of the aging process 

· herniated disc: sometimes referred to as a 'slipped', 'ruptured', or 'torn' disc, occurs when the disc annulus weakens and the inner core (nucleus pulposus) ruptures through the outer layer of ligaments that surround the disc (annulus fibrosus), sometimes compressing nearby nerve roots. A disc can also bulge without rupturing, sometimes compressing or irritating a nearby nerve root

· spinal stenosis: spinal stenosis is the narrowing of the spaces in the spine resulting in pressure on the spinal cord and/or nerve roots. The result is low back pain as well as pain in the legs. This disorder is more common after the age of 50, although it can occur in younger people

· spondylolysis: a stress fracture in one of the bones (vertebrae) that make up the spinal column. This is the most common cause of low back pain in adolescent athletes and usually affects either the fourth or the fifth lumbar vertebra in the lower back

· spondylolisthesis: a condition in which a stress fracture weakens the vertebrae making it unable to maintain its proper position and subsequently starts to slip out of place

Coding

The following codes for treatments and procedures applicable to this document are included below for informational purposes.  Inclusion or exclusion of a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy.  Please refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these services as it applies to an individual member.

When services are Investigational and Not Medically Necessary:

	CPT
	

	0062T
	Percutaneous intradiscal annuloplasty, any method except electrothermal, unilateral or bilateral including fluoroscopic guidance; single level

	0063T
	Percutaneous intradiscal annuloplasty, any method except electrothermal, unilateral or bilateral including fluoroscopic guidance; 1 or more additional levels 

	22526
	Percutaneous intradiscal electrothermal annuloplasty (IDET), unilateral or bilateral including fluoroscopic guidance; single level

	22527
	Percutaneous intradiscal electrothermal annuloplasty (IDET), unilateral or bilateral including fluoroscopic guidance; one or more additional levels 

	
	

	ICD-9 Procedure 
	

	80.54
	Other and unspecified repair of the annulus fibrosis [when specified as percutaneous intradiscal annuloplasty]

	
	

	ICD-9 Diagnosis
	

	
	All diagnoses
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