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Introduction

Low back pain represents a major epidemiological problem, affecting at least 80% of adults during their lifetime.  The intervertebral disc is a complex structure that has become the focus of much attention in clinical practice.  The concept of internal disc disruption, with and without prolapse, was described by Crock, who introduced the concept and described the pathologic features of this pain entity.  Recent literature (Guiot, Fessler) has shed further light into this phenomenon.  Recent studies indicate the existence of a biochemical/biomechanical model of discogenic pain and calls into question, the popular belief that a disc lesion can only cause pain by direct nerve compression from disc prolapse. 

Internal disc disruption is a process by which biochemical changes involving phospholipase A2, substance P and increased fibrinolytic activity ultimately lead to degeneration.  The aging disc suffers progressive decline in nutrition, the result of an alteration in diffusion, diminished blood supply at the periphery of the annulus fibrosis and within the vertebral bodies, and decreasing matrix water.  It has been suggested that a reduction in proteoglycan synthesis, leads to decreased production and maintenance of the matrix, triggering the cascade of degeneration.

Repetitive axial loading of the intervertebral disc results in fatigue failure, disruption of internal collagen fibrils and progressive infiltration of the nucleus pulposus into the annular fibers.  Eventually, sufficient degradation of the type I fibers occur, such that the weakened annulus bulges outward, due to pervasive displacement of the herniating nucleus pulposus.  Pain can occur as a result of compression of adjacent neural structures as well as by release of irritating chemical by-products.

Methods

Between January 1998 and January 2001, 85 patients were evaluated for low back pain with/without sciatica in our diagnostic/treatment center. There were 53 males and 32 females. The age range of these patients was 20-86 years with a median of 48 years and an average age of 50.5 years.  History and physical examination was combined with weight bearing plain film radiographs and CT or MRI.  A number of patients had completed other testing, to include electrodiagnostic evaluation and radionuclide bone scan.  All patients demonstrated findings consistent with discogenic (discopathy of mechanical or chemical type) pain suspected at one or more levels, but went on to fail a trial of two fluoroscopically guided epidural corticosteroid injections.  

Discography is typically the next step in our diagnostic protocol, so as to correlate a level-specific concordantly provoked pain generator with the level or levels for which we have clinical suspicion.  Despite an expected consistent reliability of test sensitivity in patients typically less than 40 years old, we had, in a number of patients with advanced desiccative disc changes, failed to reproduce concordant pain at any tested level.  In these patients, the nucleogram and post-nucleogram CT revealed significant circumferential annular tearing and infiltration of the nucleus into the annulus, rendering an essentially impossible differentiation of the two regions.  We suspect that the 0.5-1.0ml volume capacity of a normal nucleus is greatly increased as progressive degradation of the Type I collagen fiber annular lamellae, allowing the above noted nuclear infiltration.  In conjunction with the loss of annular elasticity, the normal disc mechanics are altered and we would propose that one of two possible events occur:

1- A Grade IV annular tear is present and much of the injected contrast escapes into the epidural space or paravertebral soft tissues, disallowing adequate discal pressurization.

2- No tear is evident, however the now expanded nuclear region allows a much greater volume of contrast (up to 4cc or more) at which point the ratio of the volume injected: intradiscal pressure, becomes larger than any reasonably accurate decision of concordant pain response can be made.

Despite less than equivocal discogram results, in rare cases, only those patients with positive discograms continued to the treatment phase.  Of particular significance, Post-Discogram CT scans demonstrated no mass effect (bulge or frank HNP) upon the thecal sac or nerve roots in

the majority of concordant discs.

The authors created a treatment protocol that would involve intra-discal injection of 50% dextrose in water, mixed 50:50 with bupivicaine 0.25% plain, to a total volume of 3cc.  In this manner, we achieved an end concentration of 25% Dextrose.  All 85 patients received 3-5 bi-weekly injections, performed under fluoroscopic guidance and typically approached from the side of greatest symptomatic complaint.  One half of the injectate was placed, as close to the center of the disc as the approach window would allow, based upon the local anatomy.  The remainder was injected into the estimated middle and outer thirds of the disc, as the needle was withdrawn.  An average rate of injection was utilized, so as to allow the injectate to reasonably diffuse into the discal environment.

In total, we completed 425 injections in 85 patients, in the 24-month period.  The L5-S1 disc was treated in 52% of the patients and L4-5 was treated in 38%. The L3-4 disc was treated in 8% of the patients.  Only 1 level was treated in 35 (41%) patients. The remaining 50 (58%) patients had two levels treated.  No patient had three or more levels treated.  

Results

We do not have concise outcome data at this time.  However, review of pre- and post-treatment records, revealed that greater than 50% of patients experienced significant to complete relief of their presenting sciatic leg complaints.  There was concordant improvement in ability to perform activities of daily living and the need for pain medication declined or was able to be discontinued.  Unfortunately, at least half of the patients came from upwards of two hours away and the local evaluating physician recorded only generic statements of improvement, upon local follow-up.  Of those patients that were not better, none were made worse.  The most common side-effect was a temporary increase in pain secondary to reactive irritation from what we believe to be the Dextrose.  Typically, these patients reported an increase in their usual pain, lending credence to the notion that we were “injecting the right place”.  This increase in pain calmed within 4-8 days following the procedure. There were absolutely no complications experienced, either related to the technical procedure or interaction with co-morbid medical conditions.  Essentially, if the patient could be cleared for IV sedation and they met the above noted selection criteria, there were no treatment exclusions.  In reviewing records, we found that some 50% of patients returned for a reinforcing series of injections, 12-18 months after the initial series.  By this means, we were able to get them back to a level of good pain control and minimal to no requirement of opioid analgesics.

Discussion

We do not wish to suggest that such treatment represents a cure for lumbar discogenic pain, nor do we believe that a “cure” currently exists.  As clinicians and surgeons, we do not believe that we can successfully replace, at present, disc and associated tissues, which have become degenerated and dysfunctional, due to progressive or traumatic aberrations in mechanical and chemical function.  This is particularly true when degenerative changes affect more than one disc.  However, we do believe that treatment of the type described, herein, is part of a number of advancements, aimed at controlling related symptoms.  
Over the time that we have been studying painful degenerative discs,  the majority of  post-discogram CT scans demonsrated significant internal annular derangements (grades 4 and 5-modified Dallas) but without clear bulge or frank herniation, reflective of true discogenic pain.  These patients would typically be candidates for stabilization surgeries, in the main stream.  However, as the type of patients that typically come to treatment with our protocol have multi-level disease, the prospect for reasonable pain relief through open surgery would be less than desirable. While our early results do not seem compelling, one must consider what therapies are typically available to patients who have failed epidural injections and yet have too diffuse a disease process to expect any positive surgical outcome.

Conclusion

We believe that there is significant merit to further study in this area of treatment.  We recognize that the outcome information contained herein, does not represent results from a more controlled and blinded, randomized clinical trial.  While such a study is being designed, we anticipate difficulties obtaining research funds for a treatment that involves no proprietary medication or piece of equipment.  Even in the current form, the authors feel this treatment represents both an exciting and encouraging advancement in the realm of minimally invasive spine treatment.  In appropriately selected patients, this treatment should be considered before any open surgery.
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