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Background: In recent years, a number of minimally invasive nuclear decompression tech-
niques for lumbar disc prolapse, protrusion, and/or herniation have been introduced, including
the Dekompressor® a device utilizing an Archimedes screw. The primary goal of the surgical treat-
ment of nerve root compression from a disc protrusion continues to be the relief of compression
by removing the herniated nuclear material with open discectomy. However, poor results have
been reported for contained disc herniations with open surgical interventions. The results with
several alternative techniques including the Dekompressor, automated percutaneous discectomy,
and laser discectomy have been described, but are not convincing. There is a paucity of evidence
for all decompression techniques.

Study Design: A systematic review of the mechanical disc decompression with Dekompres-
sor literature.

Objective: The objective of this systematic review is to evaluate the clinical effectiveness of
the Dekompressor, a high rotation per minute device utilizing an Archimedes screw, used in me-
chanical lumbar disc decompression.

Methods: The literature search was conducted utilizing a comprehensive strategy for mechanical
disc decompression utilizing the Dekompressor. A literature search was conducted using only Eng-
lish language literature in a comprehensive search of databases including PubMed, EMBASE, the
Cochrane Library, along with systematic reviews, and cross-references from reviews, systematic re-
views, and individual articles. The quality of the manuscripts included was evaluated according to
Cochrane review criteria for randomized controlled trials (RCTs), and for observational studies with
the criteria developed by the Agency for Healthcare Research and Quality (AHRQ).

The level of evidence developed by the United States Preventive Services Task Force (USPSTF)
was utilized in this review. The evidence was classified as Level I, Il, or lll with 3 subcategories in
Level Il for a total of 5 levels of evidence.

Outcome Measures: Pain relief was the primary outcome measure. Other outcome measures were
functional improvement, improvement of psychological status, opioid intake, and return to work.

Short-term effectiveness was defined as one year or less, whereas, long-term effectiveness was
defined as greater than one year.

Results: Based on USPSTF criteria the indicated level of evidence for the mechanical high RPM
device or Dekompressor is Level lll for short- and long-term relief.

Limitations: Lack of literature, both randomized and observational.

Conclusion: This systematic review illustrates Level lll evidence for mechanical percutaneous
disc decompression procedures with the high RPM device or Dekompressor.

Key words: Intervertebral disc disease, chronic low back pain, mechanical disc decompression,
disc protrusion, disc extrusion, radiculitis, and mechanical high RPM device, Dekompressor
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umbar discogenic radicular pain secondary to

lumbar disc prolapse, protrusion, or herniation

accounts for less than 5% of low back
problems. However, disc abnormalities constitute the
most common causes of nerve root pain (1). Lumbar
discectomies are often performed to decompress the
nerve root and alleviate radicular pain in cases of failed
conservative therapy. The primary goal of surgical
treatment is the relief of nerve root compression
by removing the herniated nuclear material and
the primary modality of treatment has been open
discectomy. However, the specific pathology often
determines the most suitable procedure. Extruded and
sequestered disc herniations may require more invasive
procedures to retrieve the disc material, whereas disc
protrusionsare potentiallymoreamenabletominimally
invasive percutaneous procedures. Mixter and Barr
(2) reported on the first open surgical treatment for
rupture of the intervertebral disc in 1934. Within a
few years, less invasive procedures started appearing
with a description by Love in 1939 (3). In 1959, Smith
introduced chemonucleolysis by enzymatic dissolution
of the nucleus pulposus with chymopapain derived
from the papaya fruit as an alternative less invasive
means of decompressing the herniated disc (4).
Hijikata (5) described manual percutaneous lumbar
discectomy in the 1970s. Subsequently, in 1985, Onik
et al (6) described automated percutaneous lumbar
discectomy (APLD), a minimally invasive method for
mechanically treating contained disc herniations. The
Dekompressor system was introduced based on the
philosophy of APLD (7-9).

Multiple alternative techniques to open surgical
discectomy have been introduced including microdis-
cectomy, chemonucleolysis, APLD, manual percutane-
ous discectomy, laser discectomy, nucleoplasty, and
the Dekompressor a high rotation per minute device
(10,11). While multiple claims have been made from
the literature over the last 30 years that all of these
alternative procedures can produce satisfactory results
with smaller wounds and fewer serious complications,
these claims continue to remain either unproven or
controversial. Even then, there continues to be an in-
crease in the utilization of intradiscal therapies and
percutaneous mechanical disc decompression pro-
cedures (11-21). The specific pathology often deter-
mines the most suitable procedure. Few studies have
attempted to correlate outcomes of microdiscectomy
for lumbar disc herniations with the specific type or
level of disc herniation (22-24). Less satisfactory out-

comes with smaller lumbar disc herniations have been
identified, demonstrating that surgical outcomes are
better predicted by herniation size and type than by
patient age, gender, or workers’ compensation status
(24). Lumbar disc herniation types have been described
based on annular competence and the presence of se-
questered or extruded disc fragment.

Carragee et al (23) reported the outcome of single
level lumbar discectomies in 187 consecutive patients
with a mean age of 37.5 years. They showed poorer
surgical outcomes in patients with massive annular de-
fects and in those with an intact annulus and no iden-
tifiable fragment. Carragee et al showed the worst
results with reherniation and improvement in patients
with contained disc herniations. Dewing et al (22) in
an evaluation of 197 consecutive single level lumbar
microdiscectomies performed by a single surgeon
showed that patients with sequestered or extruded
lumbar disc herniations had significantly better out-
comes than did those with contained herniations.
Patients with contained disc herniations, a predomi-
nance of back pain, on restricted duty and smoking
are expected to have poorer outcomes and decreased
return to duty rates. They concluded that in a carefully
screened patients, lumbar microdiscectomy for symp-
tomatic disc herniation results in an overall high suc-
cess rate, patient satisfaction, and return to physically
demanding activities.

The Dekompressor® system is a single-use probe
intended for percutaneous discectomies under fluoro-
scopic imaging. The device removes a predetermined
amount of disc material from the herniated disc, re-
ducing pressure in the disc and the surrounding area.
Using a cannula placement similar to that used for
a standard discography, less pertinent scarring and
less postoperative fibrosis may be expected with this
device (9). The Dekompressor has been described as
a minimally invasive technique with advantages over
other techniques (7). Alo et al (7) have noted that
complications from chymopapain are dose dependent
and can lead to fatal anaphylaxis, cartilaginous end-
plate damage, and hemorrhage (25,26). They also de-
scribed that automated and manual nucleotomy has
been difficult to confirm (27), and one author sug-
gested that positive outcomes may be equivalent to
spontaneous resolution of symptoms (28). However,
APLD has been presented with extensive experience
and also numerous outcome studies with significant
evidence (29). The proponents of the Dekompressor
also note that laser discectomy may be associated
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with endplate injury and has enjoyed less success
than chemonucleolysis in randomized studies (30).
However, the present evidence in contrast to these
statements shows significant effectiveness of laser
discectomy (31). Proponents also state that nucleo-
plasty dissociates tissue with coblation and thus does
not allow for the physical extraction of formed disc
material (32). However, this criticism also has been
questioned by others (33). In spite of all the limita-
tions, all minimally invasive techniques share the
same disc access approach as applied to discography
and report low complication rates.

Gibson and Waddell (1) in a Cochrane Collab-
oration systematic review presented the results of
discectomy. This review indicated that other than
the traditional open surgical discectomy the place
is unresolved for the forms of discectomy. They con-
cluded that there is considerable evidence that sur-
gical discectomy provides effective clinical relief for
carefully selected patients with sciatica due to lum-
bar disc prolapse that fails to resolve with conser-
vative management: however, they also concluded
that all alternative techniques should be regarded
as research techniques until further evidence is
made available.

The Centers for Medicare and Medicaid Services
(CMS) has recently issued a non-certification for intra-
discal procedures (12). CMS refers to multiple proce-
dures collectively as thermal intradiscal procedures,
including intradiscal electrothermal thermal therapy
(IDET), percutaneous intradiscal radiofrequency ther-
mocoagulation (PIRFT), radiofrequency annuloplasty,
intradiscal biacuplasty (IDB), percutaneous or (plasma)
disc decompression (PDD), and coblation or targeted
disc decompression (TDD).

This systematic review is undertaken to evaluate
the current evidence of percutaneous lumbar mechan-
ical disc decompression focusing on the Dekompres-
sor, a mechanical high RPM device.

METHODS

Literature Search

Databases reviewed were PubMed, EMBASE, the
Cochrane Library, and the Database of Reviews of Ef-
fectiveness (DARE). Bibliographies of reviewed papers
were also examined. In addition, authors known to be
active in the field were contacted. The time frame cov-
ered was 1966 to January 2009.

Inclusion criteria were:

1. Lumbar disc related pain of at least 3 months
duration,

2. Treatment with mechanical high RPM device or

Dekompressor.

Minimum of 12-month follow-up.

4. At least 50 patients included in observational
studies.

Search terms included intervertebral disc, de-
generative disc disease, disc herniation, disc protru-
sion, disc extrusion, disc prolapse, disc displacement,
radiculitis, Dekompressor a mechanical high RPM
device, and mechanical disc decompression.

Only articles in English or with English abstracts, sys-
tematic reviews, randomized controlled trials (RCTs), and
observational studies were reviewed by two reviewers.
Discrepancies in rating were resolved by adjudication by
a third reviewer. If there was a conflict of interest with
the reviewed manuscripts such as authorship or any oth-
er type of conflict, the involved authors did not review
the manuscripts for quality assessment, clinical relevance,
evidence synthesis, or grading of evidence.

w

Methodologic Quality Assessment

The method of quality assessment was a func-
tion of the type of study. The Cochrane review criteria
were used for RCTs (34). Assessment of study quality
for observational studies was done according to the
Agency for Healthcare Research and Quality (AHRQ)
criteria (35). Both the RCTs and observational forms
provide a maximum of 100 points; only studies with
scores of over 50 points were included in this review.
Consensus-based weighted scoring developed by the
guidelines committee of the American Society of In-
terventional Pain Physicians (ASIPP) was utilized in this
review. The same scoring system has been used in mul-
tiple evaluations (29,31,33,36-49).

Both RCTs and observational studies were includ-
ed in the review to improve generalizability and ap-
plication of the percutaneous mechanical disc decom-
pression (50-54).

Outcome Measures

Pain relief was the primary outcome measure.
Other outcome measures were functional improve-
ment, improvement of psychological status, and re-
turn to work.

A decrease of either 2 points or 30% of pain scores
provides a useful benchmark of clinical importance to

www.painphysicianjournal.com
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assess effectiveness (55,56). Similarly, a 10% improve-
ment in functioning outcomes provides an accepted
benchmark of clinically useful benefit (57). However,
in interventional pain management settings, a signifi-
cant improvement has been defined as 50% or more
relief, whereas significant improvement in disability
has been defined as a 40% or more decrease in dis-
ability scores in multiple publications (52-54,58-64).
Significant pain relief (> 50%) of short-term (< 12
months) and long-term (> 12 months) was the primary
outcome measure. Secondary outcomes included func-
tional or psychological improvement, improvement in

work status, and complications.

Analysis of Evidence

Level of evidence was determined based on the
United States Preventive Services Task Force (USPSTF)
criteria using 5 levels of evidence, ranging from Level
I to Il with 3 subcategories in Level ll, as illustrated in
Table 1 (65).

Recommendations
Recommendations for effectiveness were made
according to Guyatt et al’s criteria (66) (Table 2).

Table 1. Quality of evidence developed by USPSTEF.

I Evidence obtained from at least one properly randomized controlled trial

1I-1 Evidence obtained from well-designed controlled trials without randomization

2 Evidence obtained from well-designed cohort or case-control analytic studies, preferably from more than one center or research
group
Evidence obtained from multiple time series with or without the intervention. Dramatic results in uncontrolled experiments (such

1I-3 . . A . . .
as the results of the introduction of penicillin treatment in the 1940s) could also be regarded as this type of evidence

100 Opinions of respected authorities, based on clinical experience descriptive studies and case reports or reports of expert committees

Adapted from the U.S. Preventive Services Task Force (USPSTF) (65).

Table 2. Grading recommendations.

Grade of Recommendation/
Description

Benefit vs Risk and
Burdens

Methodological Quality of
Supporting Evidence

Implications

1A/strong recommendation,
high-quality evidence

Benefits clearly out-
weigh risk and burdens,
or vice versa

RCTs without important limitations or
overwhelming evidence from observa-
tional studies

Strong recommendation, can apply
to most patients in most circum-
stances without reservation

1B/strong recommendation,
moderate quality evidence

Benefits clearly out-
weigh risk and burdens,
or vice versa

RCTs with important limitations (incon-
sistent results, methodological flaws, indi-
rect, or imprecise) or exceptionally strong
evidence from observational studies

Strong recommendation, can apply
to most patients in most circum-
stances without reservation

1C/strong recommendation,
low-quality or very low-quality
evidence

Benefits clearly out-
weigh risk and burdens,
or vice versa

Observational studies or case series

Strong recommendation but may
change when higher quality evidence
becomes available

2A/weak recommendation, high-
quality evidence

Benefits closely bal-
anced with risks and
burden

RCTs without important limitations or
overwhelming evidence from observa-
tional studies

Weak recommendation, best action
may differ depending on circum-
stances or patients’ or societal values

2B/weak recommendation, mod-
erate-quality evidence

Benefits closely bal-
anced with risks and
burden

RCTs with important limitations (incon-
sistent results, methodological flaws, indi-
rect, or imprecise) or exceptionally strong
evidence from observational studies

Weak recommendation, best action
may differ depending on circum-
stances or patients’ or societal values

2C/weak recommendation,
low-quality or very low-quality
evidence

Uncertainty in the esti-
mates of benefits, risks,
and burden; benefits,
risk, and burden may
be closely balanced

Observational studies or case series

Very weak recommendations;
other alternatives may be equally
reasonable

Adapted from Guyatt G et al. Grading strength of recommendations and quality of evidence in clinical guidelines. Report from an American
College of Chest Physicians task force. Chest 2006; 129:174-181 (66).
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REesuLTs
Methodologic Quality Assessment
The results of literature search for mechanical disc There were no RCTs identified; however, 4 studies
decompression procedures are illustrated in Fig. 1. A were identified utilizing the Dekompressor. Of these,
total of 4 articles (7-9,67) were located in the litera- a study by Alo et al was the final report of a prelimi-
ture search. nary study by the same authors (7). Amoretti et al (67)

Computerized and manual search of
literature
n=>584

Duplicate titles
n=38

Articles exluded by title and/or Potential articles
abstract n=128
n=418

Abstracts reviewed
n=128

Abstracts excluded Full manuscripts

n=106 not available
n=2

Full manuscripts reviewed
n=20

Manuscripts considered for inclusion:
Randomized trials = 0
Observational studies = 4

Fig. 1. The flow diagram illustrating studies evaluating lumbar disc decompression with Dekompressor.
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provided 6-month follow-up only. Thus, 2 studies met Methodologic quality assessment was conducted
inclusion criteria (8,9). on these 2 studies as shown in Table 3.

Table 3. Methodological assessment of observational studies evaluating lumbar disc decompression with Dekompressor.

Weighted Score | Aloetal | Lierzetal
CRITERION (points) 3) )
1. Study Question 2 2 2
« Clearly focused and appropriate question
2. Study Population 8 5 5
« Description of study population 5 5 5
« Sample size justification 3 - -
3. Comparability of Subjects 22 11 11
« Specific inclusion/exclusion criteria for all groups 5 5 5
« Criteria applied equally to all groups 3 3 3
» Comparability of groups at baseline with regard to disease status and prognostic factors 3 - -
« Study groups comparable to non-participants with regard to confounding factors 3 3 3
« Use of concurrent controls 5 - -
« Comparability of follow-up among groups at each assessment 3 - -
4. Exposure or Intervention 11 8 8
o Clear definition of exposure 5 5 5
« Measurement method standard, valid and reliable 3 3 3
» Exposure measured equally in all study groups 3 - -
5. Outcome measures 20 8 8
« Primary/secondary outcomes clearly defined 5 3 3
» Outcomes assessed blind to exposure or intervention 5 - -
» Method of outcome assessment standard, valid and reliable 5 2 2
« Length of follow-up adequate for question 5 3 3
6. Statistical Analysis 19 8 8
« Statistical tests appropriate 5 5 5
» Multiple comparisons taken into consideration 3 3 3
» Modeling and multivariate techniques appropriate 2 - -
« Power calculation provided 2 - -
o Assessment of confounding 5 - -
» Dose-response assessment if appropriate 2 - -
7. Results 8 5 5
» Measure of effect for outcomes and appropriate measure of precision 5 3 3
» Adequacy of follow-up for each study group 3 2 2
8. Discussion 5 5 5
« Conclusions supported by results with possible biases and limitations taken into
consideration
9. Funding or Sponsorship 5 0 0
« Type and sources of support for study
TOTAL SCORE= 100 52 52

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47.
AHRQ Publication No. 02-E016 (35).
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Descriptive Characteristics

There were no systematic reviews or randomized
trials available for review for management of disc her-
niation with the Dekompressor. Relevant literature
included 3 publications (8,9,67), with 2 studies (8,9)
meeting inclusion criteria. Table 4 illustrates results of
published evaluations meeting inclusion criteria.

Alo et al (7,8) published the findings on the out-
come of disc herniations treated with the Dekompres-
sor in 2 publications from one study. Clinical response
in an initial cohort of 50 consecutive patients with
chronic radicular pain was evaluated in a randomized
prospective clinical trial. Data was collected on the 6-
month outcomes. Their inclusion criteria were radicu-
lar pain with contained herniation <6 mm., correlat-
ing history and physical findings, pain for > 6 months,
failure of conservative therapies, good to excellent
short-term relief (< 2 weeks) after a fluoroscopically
guided transforaminal injection, confirmatory selec-
tive segmental spinal nerve block with 0.5-1.5 mL of
anesthetic providing > 80% relief lasting at least the
duration of the local anesthetic, and preservation of
disc height (< 50% loss). They excluded patients with
progressive neurological deficits, more than 2 symp-
tomatic levels, previous open surgery at the proposed
treatment level, spine instability, fracture or tumor,
pain drawing inconsistent with clinical diagnosis, and
significant coexisting medical or psychological condi-
tion. They assessed the outcome using VAS score, an-
algesic usage, self-reported functional improvement,
and overall satisfaction. It may have been more ob-
jective had they utilized some form of functional im-
provement measure. After 6 months, 74% patients re-
ported reducing their analgesic intake, 90% reported
improvement in functional status, and overall satisfac-
tion with the therapy was 80%. After 1-year follow-
up, the data was published on 42 patients (54 levels).
They noted an average reduction in pre-operative pain
score (VAS) of 65%. Also noted was a reduction in the

analgesic intake in 79% and functional improvement
in 91% of patients.

Lierz et al (9) evaluated percutaneous lumbar
discectomy using the Dekompressor system under CT
guidance. They evaluated 64 patients with discectomy
at 76 lumbar levels. Follow-up data after 12 months
were obtained for all patients. The average reported
pain level as measured by VAS was 7.3 before the pro-
cedure and 2.1 after 12 months. Before the procedure,
61 patients (95%) used opioid or non-opioid analgesics
regularly; after one-year a reduction in analgesic use
was seen in 51 patients (80%). None of the patients
reported procedure-related complications. They con-
cluded that when standardized patient selection cri-
teria is used, treatment of patients with radicular pain
associated with contained disc herniation using the
Dekompressor can be a safe and efficient procedure.

Amoretti et al (67) published results of a clini-
cal follow-up of 50 patients treated by percutaneous
lumbar discectomy using the Dekompressor. Although
it is not a blinded and randomized study, the data
collection was thought to be good. There was clearly
define inclusion and exclusion criteria. They included
patients with “lumbar sciatica of disco-lumbar ori-
gin” secondary to a herniated disc documented by an
MRI. Patients had undergone medical therapies such
as “CT-guided infiltration” which one assumes to be a
corticosteroid injection. There was no change in disc
height and the discs possessed satisfactory hydration
as documented by a T2 signal on MRI. They excluded
patients with extruded herniations and inconsistency
between MRI and clinical findings as well as other
common exclusions like infection and coagulopathy.
Patients being medically treated with morphine and
anti-inflammatory drugs pre-operatively were also
excluded from the study. Using a Dekompressor in-
strument under CT or fluoroscopic guidance, they
performed disc decompression on mainly L4-5 and
L5-S1 discs with some L3-4 discs. They found that 11

Table 4. Resulis of published studies of Dekompressor meeting inclusion criteria.

Pain relief Results
Stud Methodological No. of
Study u crhodo ogled o0 Long-term
Characteristics Quality Score patients Short-term .
6 mos 1 year . relief
relief <1 year
> 1 year

Alo etal (8) (¢} 52 50 74% 65% P P

Lierzetal (9) 0 52 64 80% 80% P P
O = Observational; P = positive
www.painphysicianjournal.com 595
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patients did not respond satisfactorily to the treat-
ment, but 39 patient were either able to suspend
their medications (31 patients) or definitely reduce
their medications (8 patients). The reduction in pain
was found to be stabilized after about 7 days in most
patients. Of the ones who responded favorably, 36
out of 50 showed >70% relief. More importantly they
noted >70% improvement in 79% pf patients with
postero-lateral hernias versus 50% of patients with
postero-medial hernias. However, this study failed to
meet inclusion criteria as the follow-up was limited
to 6 months only.

Complications and Side Effects

One critical failure of the Dekompressor probe
was reported while performing a discectomy at L4/5
level on a 54-year-old patient (68). After operating
the instrument for one to 2 minutes, the probe was
removed and it was found to be broken. The remain-
ing 4-inch tip was removed surgically, and the patient
recovered without any major complication. Similar
instances have been reported by 2 other authors in
the past. One of the instances was thought to have
happened because of a bent cannula which may have
contributed to the break of the device.

Level of Evidence

Based on United States Preventive Services Task
Force (USPSTF) criteria (65), the indicated evidence
for Dekompressor is Level Ill for short- and long-term
relief.

Recommendations
Based on Guyatt et al’s (66) criteria, the recom-
mendation for Dekompressor is 2C/very weak.

Discussion

This systematic review evaluated the role of lum-
bar disc decompression with mechanical high RPM
device or Dekompressor which indicated Level Il evi-
dence based on USPSTF criteria (65) for short- and
long-term relief with a 2C/very weak recommendation
based on Guyatt et al’s (68) criteria.

The evidence is in contrast to Level 1I-2 for APLD
(29) and laser discectomy (31) and II-3 for nucleoplas-
ty (33). APLD and laser discectomy provide extensive
clinical outcome results, whereas nucleoplasty was
evaluated in 5 studies. In contrast, the present sys-
tematic review for the Dekompressor included only
2 small observational studies, with methodologic

quality assessment criteria barely meeting the cutoff
(52 out of 100) for evidence synthesis. Consequently,
while all minimally invasive techniques need proof
of their efficacy, the Dekompressor is in a nascent
stage.

The device removes a predetermined amount
of disc material from the herniated disc, reducing
pressure in the disc and the surrounding area. Less
perineural scaring and post-operative fibrosis may be
expected using a cannula placement similar to that
used for a standard discography. However, epidural
fibrosis may also develop with minimally invasive
techniques (69). Among the claimed major advan-
tages of the new Dekompressor system is low diam-
eter of the cannula, minimizing the risk of injury at
disc insertion (9). Proponents of the Dekompressor
claim that unlike other available systems, the device
removes material from the disc in a fashion that can
be quantified and examined histologically. However,
this is not significantly different from automated
percutaneous lumbar discectomy or APLD, which is
performed with a pneumatically driven, suction-cut-
ting probe in a cannula with a 2.8 mm outer diameter
except for the size. In both techniques the disc is re-
moved to decompress the nerve roots and this can be
examined externally, however, with either technique
currently there are no specific recommendations. The
authors also claim that because of the fast and gen-
tle procedure, it is possible to treat multiple levels of
the lumbar spine at the same time, specifically under
CT control (9). However, proponents (9) also showed
that patients with multiple-treated levels showed less
benefit in various outcome parameters. Consequent-
ly, the selection of patients with specific indications
is crucial for this procedure which is similar to other
procedures. Further, the best results may be obtained
when the disc herniation is contained and is limited
to a single level.

In spite of the lack of evidence, the Dekompressor
is appealing because it is simple, relatively safe, and de-
stroys minimal tissue. Consequently, disc height should
therefore be maintained or collapse more slowly and
allowing the body time to adapt. The Dekompressor
may be considered prior to open discectomy for pa-
tients with leg pain and a contained disc herniation.
However, automated percutaneous lumbar discectomy
and laser discectomy have been shown to have better
evidence with extensive experience (29,31).

The limitations of this systematic review include a
lack of literature and lack of wide application.
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