
Singh et al • Percutaneous Disc Decompression in Low Back Pain 419

Pain Physician Vol. 7, No. 4, 2004

Pain Physician. 2004;7:419-425,  ISSN 1533-3159

A Prospective Evaluation

Vijay Singh, MD, Chandur Piryani, MD, and Katherine Liao, MD

From Pain Diagnostic Associates, Niagara, Wis-
consin.  
Address Correspondence: Vijay Singh, MD,  Pain 
Diagnostics Associates, 1601 Roosevelt Road, Ni-
agara WI  54151
Support: Facilities and personnel were provided by 
Pain Diagnostics Associates, Niagara, WI. 
Conflict of Interest:  None
Disclaimer: There was no external funding in prepa-
ration of this manuscript.
Acknowledgement: Manuscript received on 1/6/04. 
First revision submitted on 4/10/04
Second revision submitted on 8/17/04
Accepted for publication on 8/23/04

Role of Percutaneous Disc Decompression using Coblation in 
Managing Chronic Discogenic Low Back Pain:  
A Prospective, Observational Study

Background : Percutaneous disc de-
compression using Coblation (Nucleoplas-
ty™) implements the principle of volumetric 
reduction to achieve disc decompression and 
reduce intradiscal pressure.  Previous analy-
ses have shown that Nucleoplasty achieves 
reduction in volume and intradiscal pressure 
with minimal damage to surrounding tissue 
in the treated disc.  

Objective : To determine effectiveness 
of nucleoplasty in patients with discogenic 
back pain.

Study Design: A prospective, non-ran-
domized, observational study.

Methods: Forty-seven patients present-
ing with predominant back pain undergoing 
treatment with the Nucleoplasty procedure 

using Coblation technology were included 
in this analysis.  Patients were followed at 1 
month, 3 months, 6 months, and 12 months 
after the procedure.

A numeric pain scale of 0 to 10, percent 
pain relief, and improvement in functional 
status as determined on the basis of their 
ability to sit, stand, and walk.

Results: The proportion of patients 
who reported 50% or more pain relief was 
80%, 74%, 63% and 53%  at the 1, 3, 6 and 
12 months follow-up time periods, respec-
tively. Functional improvements were re-
ported by 46% of patients for sitting abil-
ity, 41% for standing ability, and 49% for 
walking ability at 12 months.  There were 
no complications observed due to the Nu-

cleoplasty procedure. 
Conclusion:Nucleoplasty for disc de-

compression is one of the least-invasive 
techniques in the minimally invasive catego-
ry, thus far exhibiting a very low incidence of 
complications.  Although no long-term data 
are available, these preliminary results in-
dicate that the Nucleoplasty procedure is a 
safe and moderately effective procedure for 
reducing pain in patients presenting with 
predominant discogenic low back pain asso-
ciated with  contained disc herniation.  

Keywords:  Low back pain, percutane-
ous disc decompression, nucleotomy, cobla-
tion, nucleoplasty, radiofrequency

Chronic low back pain is a complex 
clinical problem with multi-faceted eti-
ology.  The inability of diagnostic tech-
niques to isolate a specific site or structure 
as the origin of pain has made it a consis-
tently difficult condition to treat effective-
ly.  A combination of multiple structural 
and biochemical origins of low back pain 
may be associated with or exacerbated by 
degeneration or herniation of the disc.  

The intervertebral disc plays a pivot-
al role in the production of low back pain.  
Anatomically, the disc appears to be a sim-
ple structure though physiologically it is 
one of the largest avascular structures in 
the body, with complex biochemical func-

tion.  Due to its location, the disc is sus-
ceptible to injury, which often precipi-
tates a cascade of painful sequelae such 
as internal disc disruption, disc degenera-
tion, and disc herniation (1-4).  Pain gen-
eration may occur with activation of pain 
receptors within the disc itself or with 
chemical irritation (5) and/or mechani-
cal compression (6) of surrounding spi-
nal structures such as the posterior lon-
gitudinal ligament, the dorsal root gangli-
on (DRG), the nerve root, the spinal cord, 
and the cauda equina (7-9).

Treatment of discogenic low back 
pain has been evolving for centuries, 
though the most significant advance-
ments occurred after Mixter and Barr, 
in 1934 (6), published that the disc it-
self could cause low back pain and sci-
atica.  Despite the abundance of surgical 
and minimally invasive treatments avail-
able, few studies have validated the treat-
ment of chronic discogenic low back pain 
associated with contained disc herniation 
that has failed to improve with compre-
hensive, non-operative care.  Carragee 
et al (10, 11) demonstrated that though 
open surgical discectomy is effective for 
large herniations of over 9 mm, they have 

not been demonstrated effective for small, 
contained herniations of less than 6 mm.  
Minimally invasive surgical interventions 
have become an option for these patients, 
providing an effective treatment modality 
for pain relief from chronic back pain.

In the 1950’s the era of percutane-
ous disc decompression was ushered with 
the availability of the enzyme chymopa-
pain for chemonucleolysis. Studies ana-
lyzing the use of chymopapain have in-
dicated success rates as high as 89% (12); 
the enzyme has become unavailable in 
the United States.   Though alternative 
chemicals are under investigation for use 
in these procedures (13), chemonucleol-
ysis remains uncommon within the U.S.  
Historically, indications for the chemi-
cal method of disc decompression have 
not included axial back pain patients, but 
have instead been used primarily for pa-
tients with sciatica or radicular symp-
toms associated with mechanical com-
pression.  Additionally, a leaking disc (as 
confirmed by discography) is considered 
a contra-indication for this procedure, as 
injecting an inflammatory chemical agent 
such as chymopapain can potentially lead 
to serious complications, such as myelop-
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athy (14, 15). 
Manual and automated mechanical 

disc decompression procedures have been 
primarily for disc herniation with radicu-
lar pain, usually with a positive straight leg 
raise test and positive neurological signs 
(16, 17).  Indications for the manual and 
automated methods of disc decompression 
have not historically included axial back 
pain patients, though an analysis of both 
procedures has indicated a good to excel-
lent outcome for 63% and a fair outcome 
for 20% of chronic back pain patients (18).   
Further, percutaneous laser disc decom-
pression (PLDD) for back pain has been 
reported to be effective in 52 to 60% of the 
patients (19-22).  In addition, good to fair 
response using percutaneous disc decom-
pression techniques for the treatment of 
pain associated with small, contained her-
niated discs, specifically discs in the lumbar 
region has been reported (23).  

Since the introduction of Coblation 
technology for disc decompression, sev-
eral short-term analyses of the Cobla-
tion procedure have been conducted for 
patients presenting with back and/or leg 
pain.  Sharps et al (24) analyzed 49 pa-
tients for 3-12 months, with 13 patients 
followed for 1 year, reporting that 79% 
of patients indicated a VAS reduction of 2 
or more.  Singh et al (25) analyzed 67 pa-
tients with 41 followed for 1 year, report-
ing that 80% of patients indicated signifi-
cant improvement in numeric pain scores 
with 59% reporting a numeric pain score 
reduction of 2 or more.  Additionally, sig-
nificant functional improvement was re-
ported by 62% of patients in sitting, 59% 
in standing, and 60% in walking ability.  

More recently laser disc decompres-
sion and Coblation have been used in clini-
cal practice for patients presenting primar-
ily with back pain.  However no published 
clinical research has examined the effect of 
percutaneous plasma discectomy on pri-
mary discogenic back pain. In light of this 
lack of evidence, and recent advances in the 
understanding of the tissue effects of Co-
blation on the nucleus, this single site anal-
ysis was conducted to evaluate the effec-
tiveness of the Coblation procedure for the 
treatment of discogenic back pain.

METHODS

An outcome analysis was prospec-
tively conducted for up to 1-year post-
Nucleoplasty. 

Informed Consent 
The nature of this study and the as-

sociated risks were explained to all sub-
jects along with an opportunity to ask 
questions and decide whether or not they 
wanted to participate. Informed consent 
was obtained.  Appropriate precautions 
were taken to protect the anonymity and 
privacy of the patients participating in 
this study.

Inclusion Criteria
Discogenic low back pain confirmed 

by discography, lack of response to three or 
more months of conservative management 
(including fluoroscopically directed injec-
tion therapies), absence of neurologic defi-
cit, average pain of at least 5 or greater, and 
positive provocative discography based on 
the International Association for the Study 
of Pain (IASP) criteria (26) with elicitation 
of concordant pain and identification of at 
least one negative control disc.  

Exclusion Criteria
Litigation, heavy opioid usage, un-

controlled psychological disorders, evi-
dence of infection or spinal instability, 
disc herniation with sequestration, large 
contained herniation occupying one-
third or more of the spinal canal, non-
qualifying results on provocative discog-
raphy, or marked spinal stenosis due to 
extensive osteophyte formation.  

The Coblation Procedure
The percutaneous disc decompres-

sion procedure was performed in the op-
erating room under conscious sedation 
and fluoroscopic guidance while the pa-
tient was in a prone position.  A 17-gauge, 
six-inch long spinal cannula provided 
minimally invasive access to the junction 
of the nucleus and annulus.  A uniportal 
approach was used to access the disc from 
the side of predominant pain.  An abla-
tion and coagulation spine wand was in-
troduced through the access cannula in-
tradiscally. A channel was created within 
the nucleus by advancing the wand, in ab-
lation mode, at a speed of 0.5 cm/sec and 
retracting the wand in coagulation mode 
at the same rate.  Decompression was ac-
complished by creating six channels.  All 
patients received either intradiscal antibi-
otics prior to removal of the access cannu-
la or prophylactic intravenous antibiotics 
(most patients received both).

Post-operative Care
Patients were discharged the same 

day.  Postoperatively, patients were in-
structed to perform limited daily living 
activities as needed with restriction of 
bending and stooping and no lifting of 
over 10 pounds for 2 weeks.  After two 
weeks, patients were permitted to return 
to sedentary or light work and were pro-
vided with home exercise instructions.

Outcome Measures
Patient’s self report of severity of 

pain on a numeric pain scale of 0 to 10 
(with 0 being no pain and 10 being the 
most severe pain) and percent of pain re-
lief were utilized to determine pain lev-
els.  Improvement in functional capacity 
was calculated based on patients report-
ed ability to sit, stand, and walk, dividing 
them into the following sub-categories:  
less than 15 min., 15 to 30 min., 31 to 45 
min., 45 min. to 60 min., 1 to 2 hours, and 
greater than 2 hours.  

Statistical Analysis
Pre- and post-treatment means, 

ranges, and standard deviations (SD) 
were calculated.  For outcomes and non-
parametric values, 95% confidence inter-
vals and paired t-test were used to com-
pare pre- and post-treatment pain scores.  
Results were considered statistically sig-
nificant if the p-value was less than 0.05 
for continuous variables.  

RESULTS

Patient Follow-Up
Patient demographics are illustrat-

ed in Table 1.
Of the total 47 patients undergoing 

Nucleoplasty, five patients had suffered 
re-injury or a new injury due to a fall 
within 3 months of the procedure, under-
going additional treatment.  Five patients 
were lost to follow-up due to relocation.  
Thus, data were reported 46 patients at 1 
month, 42 at 3 months, 40 at 6 months, 
and 37 at one year.

Pain Reduction
Fig. 1 illustrate changes in numeric 

pain score from baseline to 12 months 
evaluation. 

Based on criteria of significant pain 
relief (50% or more pain relief) the pro-
portion of patients in this  category were 
80%, 74%, 63% and 53%  at 1, 3, 6 and 12 
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Gender
Male 32% (15)

Female 68% (32)

Age (Years)
Mean ± SD 44 ± 11

Range 15 – 62

Onset of Pain
Traumatic 13% (6)

Non-traumatic 87% (41)

Duration of Pain
(Years)

Mean ± SD 6.3 ± 6.0

Range 0.5 – 29

Height (Inches) Mean ± SD 67 ± 4.6

Smoking Habits
Nonsmoking 68% (32)

Smoking 32% (15)

Decompression
Single level 81% (38)

Two-level 19% (9)

Previous Discectomy 15% (7)

Table 1. Demographic characters for the 47 patients who underwent the 
percutaneous disc decompression procedure for primary axial low back pain

          Baseline                               1 month                               3 months                             6 months                           12 months
         6.7±1.14                                3.6* ± 1.24                          3.9* ± 2.47                            3.9* ± 2.73                        4.4* ± 2.34
                            * indicates significant difference with baseline 

Fig 1.  Outcome measurements (Mean ± SD) based on Visual Analog Scale Report

months, respectively (Fig. 2). 

Functional Outcomes 
Significant functional improvement 

was seen for sitting (p=0.02) and walking 
(p=0.02), though not for standing (p=0.09) 
(Fig. 3). At 1 year, 32%, 30%, and 35% of 
patients reported an ability to sit, stand, 
and walk for more than 2 hours, respective-

ly, as compared to baseline reports by 11%, 
13%, and 15% of patients (Fig.4).  

Complications
There were no complications, in-

cluding discitis or neurological deficit re-
lated to the procedure.  

DISCUSSION

This prospective evaluation of 47 pa-

tients undergoing Nucleoplasty for pre-
dominantly low back pain demonstrat-
ed significant pain relief, defined as 50% 
or more relief, in 63% of the patients at 6 
months and 53% of the patients at 1 year.  
This evaluation also showed functional 
improvements for sitting, walking, and 
sustained activity of 2 hours or longer.  
However, improvement was not noted 
in the capacity for standing.  The results 
are clinically significant as the patients in-
volved in this analysis were unable to im-
prove with conservative therapies includ-
ing physical therapy, activity modifica-
tion, drug therapy, and fluoroscopical-
ly guided epidural steroid injections.  In 
addition, approximately 80% of patients 
suffered with chronic pain of 2 years or 
longer.  All the patients were non-surgi-
cal candidates.  Thus, the only treatment 
alternatives for these patients were limited 
to chronic drug therapy and/or minimal-
ly invasive interventions such as percuta-
neous disc decompression.  Percutaneous 
disc decompression was preferred by the 
patients chosen for this survey over pro-
longed medical management with con-
tinued pain and dysfunction (27).  Thus, 
in patients with long-term chronic low 
back pain without radicular symptoms or 
signs, with  contained disc herniation, nu-
cleoplasty, a minimally invasive technique 
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ing research in this field may further eluci-
date the role of such factors in the reoccur-
rence of pain.

Coblation® technology was incorpo-
rated into the disc decompression field in 
2000, after 4 years of successful use, pri-
marily in the orthopedic field (32, 33).  
In contrast to the thermal surgical tech-
niques used during laser procedures, Co-
blation achieves molecular disintegration 
of nuclear material within the disc with 
significant reduction of heat generation, 
avoiding thermally damaging vaporiza-
tion and pyrolysis and reducing collat-
eral damage to surrounding tissues (34).  
Histological analyses (35, 36) and tem-
perature distribution studies (37, 38) have 
been conducted to determine the effects 
of Coblation on the disc and end-plate 
during percutaneous disc decompression 
procedures (Nucleoplasty).  Results indi-
cate very little damage or necrosis in sur-
rounding disc tissue or end-plate cartilage 
with relatively low temperature readings 
within the disc during the procedure.  

Interestingly, patients undergoing 
cosmetic surgery and tonsillectomies have 
reported faster healing times when Cobla-
tion technology was used instead of la-
ser or conventional techniques (39, 40), 
possibly as a result of reduction in ther-
mal and necrotic damage incurred dur-
ing the procedure.  Additionally, recent 
research introducing a novel application 
for Coblation technology in sports med-
icine suggested that Coblation may have 
the ability to trigger tissue healing in ten-
dons by increasing their vascularity (41).  
Further support of the role of Coblation 
in neovascularization has been indicated 
through histological observation of in-
creased micro-vessel formation in porcine 
heart tissue after application (42).  A study 
into the effect of Coblation plasma tech-
nology on disc tissue supports the notion 
that Coblation incites favorable biochem-
ical responses in cytokines in the nucleus 
of a degenerative disc (43).  The healing 
response observed in this study raises the 
question of whether plasma discectomy 
may have efficacy beyond simple disc de-
compression, with the potential addition-
al benefits of reduced inflammation and 
tissue regeneration.

A different approach has been utilized 
in the technique of intradiscal electrother-
mal therapy or IDET. This is a relatively re-
cent technique targeting the anulus in pa-
tients with predominant discogenic back 
pain related to internal disc disruption with 
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Fig. 3.  Illustration of  proportion of  patients reporting increased functional 
ability

Fig. 2.  Proportion of  patients reporting significant (> 50%)pain relief  
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53%

for percutaneous disc decompression uti-
lizing Coblation, presents  not only an al-
ternative modality, but also provides an 
encouraging outlook.  

The proportion of patients with more 
than 50% pain relief declined at 12 months, 
from a high of 80% at 1 month to 53% at 
12 months.  However, this is also observed 
following all types of interventions in 
managing low back pain, both surgical and 
non-surgical (10, 28, 29).  This may be re-
lated to the intricate metabolic function of 
the intradiscal matrix, which is highly sen-
sitive to biochemical changes related to in-

tradiscal pressure, rather than a treatment 
modality applied.  Further, reestablishment 
of the delicate balance of nutritional ex-
change within the disc impacts the synthe-
sis and breakdown of the intradiscal matrix 
(30, 31).  Nucleoplasty theoretically allows 
reestablishment of normal nutritional ex-
change by achieving a reduction in volume, 
which in turn, causes a reduction in intra-
discal pressure.  Though the treatment may 
initially restore normal physiological func-
tion to the matrix, further injury, whether 
due to trauma, aging, or disease, may hin-
der or reverse the effects with time.  Ongo-
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reported success rates ranging from 57 to 
90% in non-randomized trials (44-48). A 
recently conducted randomized, placebo-
controlled trial of intradiscal electrother-
mal therapy in the treatment of discogen-
ic low back pain reported improvements 
in both control and treatment groups, but 
with regard to pain, disability and depres-
sion, mean improvements were signifi-
cantly greater in the group treated with 
IDET. However, although 40% of pa-
tients treated achieved 50% or more relief 
of their pain, approximately 50% experi-
enced no appreciable benefit (48).  

Disc decompression procedures 
have historically been used to treat sciat-
ica symptoms, generally including mono-
radicular pain, positive root tension sign, 
and neurologic deficit correlating with 
disc herniation.  Very few studies have 
been conducted on the use of specific 
techniques of disc decompression to treat 
patients presenting with primary back 
pain due to small disc herniation.

This evaluation may be criticized for 
its inclusion criteria, non-randomized na-
ture of the study, lack of intent-to-treat 
analysis, and elimination of data for 10 
of the 47 patients with loss of follow-up, 
and lack of long-term follow-up of great-
er than 1 year.  

Our inclusion criteria were rather 
strict with patients suffering with only 
low back pain, with provocative discog-
raphy based on IASP criteria (26), and 
failure of conservative management, in-

cluding fluoroscopically directed epidu-
ral steroid injections.  Thus, we have not 
relied primarily on radiographic findings 
for determination of pain origin and in-
clusion in the study.  Precision diagnostic 
injection techniques are considered as an 
essential addition to the currently avail-
able non-invasive diagnostic studies (29, 
49-51), as traditional investigations are 
unable to identify a pain generator in ap-
proximately 85% of the patients.  In ad-
dition, provocative discography may also 
confirm or facilitate the accuracy of a pain 
generator (52, 53).  Even though discog-
raphy continues to be controversial (54-
58), other evaluations (59), commentar-
ies (58-61), and reviews (29, 64, 65) have 
shown that the evidence for lumbar dis-
cography is strong for discogenic pain 
provided that lumbar discography is per-
formed based on the history, physical ex-
amination, imaging data, and analysis of 
other precision diagnostic techniques.   

This evaluation is a prospective case 
series.  While the value of randomized, 
double-blind trials is well recognized, the 
importance of prospective evaluations 
should not be underestimated (66, 67).  
Further, various difficulties and ethical is-
sues involved with randomized trials of 
interventional techniques are well known 
and even prohibitive (68, 69).  Thus, we 
acknowledge that the results of this evalu-
ation do not provide a definitive answer to 
the effectiveness of Nucleoplasty for dis-
cogenic low back pain, but have value and 

provide direction for future evaluations.  
We also may be criticized for not 

performing an intent-to-treat analysis, 
because data were not available for 10 of 
the original 47 patients.  However, be-
cause this study was neither randomized 
or double-blind, we felt that intent-to-
treat analysis would not  be appropriate.  
We do recognize that intent-to-treat anal-
ysis is important in randomized, double-
blind, placebo-controlled trials, so as not 
to overestimate the response to treatment 
or underestimate the response to placebo.  

Finally, we may be criticized for pub-
lishing the results after 1-year follow-up 
in this evaluation rather than waiting for 
a 2-year follow-up.  Percutaneous disc de-
compression with Nucleoplasty is a mini-
mally invasive procedure akin to interven-
tional procedures such as intradiscal elec-
trothermal annuloplasty therapy (IDET), 
etc.  Thus, we believe that 1-year follow-
up was appropriate.

We also would like to point out that 
the degree of annular disruption can have 
a significant impact on the long-term 
outcome following disc decompression.  
During many types of surgical interven-
tions, the method of annulotomy used 
during the procedure (such as the box 
or slit incision) diminishes integrity of 
the disc, leading to a decrease in strength 
of 40-50% (70), an increase in severe and 
early disc degeneration (71, 72), and a de-
lay in annular healing (73). Additionally, 
excessive nuclear tissue removal may lead 
to accelerated disc degeneration and in-
stability (74-76). Thus, percutaneous disc 
decompression using a small diameter ac-
cess cannula, minimizes annular damage.

CONCLUSION
A cohort of patients with chronic 

discogenic low back pain, who had failed 
to improve with at least 3 months of con-
servative therapies, underwent percutane-
ous disc decompression using Coblation 
(Nucleoplasty).   Coblation treatment re-
sulted in statistically significant benefit, 
in terms of pain relief and functional im-
provement.
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Fig. 4.  Comparison of  functional increase for sustained activity
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