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PERCUTANEOUS DiSc DECOMPRESSION FOR THE TREATMENT OF
LUMBAR SPINAL STENOSIS

Charles Pace, MD, PhD, Jose Reyna, MD, and Christian Schlicht, MD, PhD

Percutaneous disc decompression was
used to treat three patients with severe spinal
stenosis using Nucleoplasty™. Access to the
disc was obtained bilaterally using a parame-
dian approach. Channels were created bilat-
erally using Coblation® and stabilized using

coagulation. The patients were reassessed at
1week, 2 weeks, 4 weeks, 6 weeks, 6 months,
and 1year. MRI was obtained on the first two
patients at 6 weeks. All three patients demon-
strated significant reduction in pain scores as
well as increased functionality for various pe-

riods of time. The use of analgesics was also
reduced in each of the three patients during
the period of diminished pain.
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Spinal stenosis leading to neurogenic
claudication is a relatively common medi-
cal condition affecting the elderly popula-
tion. Typically, it is a result of several age
related changes and most often secondary
to a combination of a disc bulge or pro-
trusion, bilateral facet hypertrophy, and
ligamentum flavum hypertrophy (1). As
spinal stenosis progresses, the patient may
initially experience a variety of symptoms
including muscular fatigue and/or persis-
tent sciatic pain. Neurogenic claudication
with parasthesias is characteristic of spinal
stenosis but only appears in 50% of pa-
tients (2). Current medical management
includes bedrest, oral non-steroidal anti-
inflammatory medications (NSAIDs),
opioid analgesics, oral corticosteroids
or epidural steroid injections (ESIs) and
physical therapy. ESIs may provide tem-
porary relief, however, efficacy often di-
minishes over time. Treatment with opi-
oid analgesics may be effective, but an es-
calation of dosage is often necessary as the
patient develops tolerance to the medica-
tion. Lumbar spinal stenosis can also be
treated by open decompression surgery
with or without fusion depending on the
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underlying pathology. Although surgical
versus medical management is controver-
sial, numerous studies suggest that patient
satisfaction is greater and functionality is
improved with surgical decompression as
compared to medical management (3-6).
There is little difference in sustained im-
provement in pain scores after surgical
decompression vs. medical management;
however, patients often do not experi-
ence improvement in the ability to ambu-
late with medical management (4-6). Al-
though surgical decompression appears
to offer advantages over medical manage-
ment, it requires a major operation under
general anesthesia with the attendant risks
of both procedures. Often, patients pre-
senting for surgical decompression are el-
derly and have a variety of medical condi-
tions. In some cases, the surgeon is unable
to offer a surgical decompression because
the patient is considered to be a poor sur-
gical risk secondary to significant medical
problems.

Percutaneous disc decompression
has been performed for many years us-
ing a variety of techniques (7) including
chemonucleolysis (8-9), automated per-
cutaneous lumbar discectomy, percuta-
neous laser disc decompression (10-12),
nucleoplasty (13-14), and recently via
the use of the Dekompressor™ (15). Al-
though nucleoplasty has been used for de-
compression of contained disk protru-
sions or herniations, there are no previ-
ous reports of its use for the treatment
of lumbar spinal stenosis. Choy et al have
proposed that the mechanism of action
for laser decompression is a reduction

of volume within an enclosed hydraulic
space, i.e., in an intact intervertebral disc,
which leads to a large change in intradis-
cal pressure. This results in decreased an-
nular wall stress allowing for the annulus
to retract thereby relieving compression
of posterior neural elements (16). The
advantages of percutaneous disc decom-
pression vs. open procedures may be nu-
merous, and include reduction in cost by
performing an outpatient procedure, de-
creased mortality/morbidity from general
anesthesia, a shorter recovery interval, de-
creased formation of scar tissue and lower
incidence of nerve root injury. Moreover,
there should be no need to fuse the spine
secondary to instability resulting from oc-
casional extensive laminectomies.

Recently, we have performed percu-
taneous disc decompression using Co-
blation® (i.e., Nucleoplasty) in the treat-
ment of severe spinal stenosis. This is
a technique in which material from the
disc nucleus is vaporized into elementa-
ry particles, and has been described else-
where (13).

CasEe REPORTS

Case #1

The first patient described is a 67-
year-old male with severe spinal steno-
sis at the L4-5 level secondary to a mod-
erate disc protrusion and severe bilateral
facet hypertrophy. Initially, the patient
was treated with a series of lumbar epidu-
ral steroid injections. The first injection
provided excellent pain relief for nearly 4
months, whereas the second injection re-
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sulted in diminished pain for only several
weeks. The patient reported symptoms of
neurogenic claudication including severe
sciatic pain and muscle fatigue after walk-
ing less than 1 block. Often, the patient
was unable to walk the short distance to
his mailbox without having to stop and
rest for several minutes prior to continu-
ing. His medical history is significant only
for atypical chest pain and well-controlled
hypothyroidism.

Case #2

The second patient is a 76-year-
old male with severe spinal stenosis
on MRI at both the L3-4 and L4-5 lev-
els. The pathology of his spinal steno-
sis included moderate disc protrusions
at both levels coupled with severe bilat-
eral facet hypertrophy and ligamentum
flavum hypertrophy. His symptoms
also included neurogenic claudica-
tion with severe pain, which increased
throughout the day. His ability to am-
bulate became progressively impaired
over the course of daily activities. Al-
though he attempted to exercise using
a treadmill, he could walk only 10-15
minutes using the slowest speed setting
and no incline. When this patient was
evaluated after referral from an outside
facility, he was taking 500mg naproxyn
bid, and ibuprofen 600mg bid. This
dangerous combination provided only
mild relief.

Fig 1. 17ga introducer needles placed into the L3-4 disc

bilaterally.

Case #3

The third patient is a 53-year-old
male also with severe spinal stenosis at
the L3-4 and L4-5 levels due to congeni-
tally short pedicles and large bulging discs
at both levels. Previously, he had a pos-
itive provocative response to discogra-
phy at L4-5 and L5-S1, and an annular
disc tear at L5-S1, which had been treat-
ed with intradiscal electrothermal annu-
loplasty. His back pain was treated suc-
cessfully with this modality; however, he
continued to have symptoms of neuro-
genic claudication. His stenosis was most
severe at the L4-5 level, and prior to treat-
ment, he was limited to ambulating only
1 block or standing several minutes prior
to the onset of severe lower extremity pain
causing him to sit and rest before con-
tinuing. He also reported increasing pain
and muscle fatigue during his activities of
daily living. This patient reported taking
Darvocet® 4-6 tabs/day at minimum pri-
or to treatment.

Each of the three patients described
above was considered a surgical candi-
date, however, each was referred for per-
cutaneous decompression secondary to
their strong preference to seek a less inva-
sive method of treatment.

METHODS

Each of the three patients described
was treated on an outpatient basis. Af-
ter obtaining informed consent, each pa-

tient was moved to the operating room,
and placed on the table in the prone po-
sition. The procedure was performed
in a sterile manner; under fluoroscop-
ic guidance, two 17ga Crawford needles
were advanced into the lumbar disc of
interest bilaterally using a paramedian
approach. Proper placement was con-
firmed with AP and lateral fluoroscop-
ic views (Fig. 1). Radio opaque con-
trast 1.5 mL with 200mg/mL cefazo-
lin was injected into the disc nucleus.
The Perc-D SpineWand™ was advanced
through the Crawford needle and the an-
terior and posterior margins of the nu-
cleus were defined. Then, using power
level 2, channels were created and sta-
bilized as described elsewhere (13-14).
The procedure was then repeated by in-
serting the SpineWand into the oppo-
site introducer needle and creating ad-
ditional channels. In the case of multi-
level disease, the procedure of obtaining
disc access and performing Nucleoplas-
ty were repeated at the second disc level.
In all three cases, the procedure was done
with local anesthetic, and with or with-
out mild conscious IV sedation in addi-
tion to local anesthesia. Post procedure,
the patients were discharged home after
approximately 90 minutes recovery with
instructions to wear an abdominal bind-
er during awake hours for a period of 10
days, and to limit lifting to less than 20
pounds for 4 weeks.

Fig 1A. Anterior-posterior view
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Fig 2A. MRI image before Nucleoplasty

Fig 2B. MRI image 6 weeks post nucleoplasty

ResuLts

The first patient had the Nucleoplas-
ty procedure performed at the L4-5 lev-
el using a bilateral approach and creating
6 channels in the nucleus pulposis (NP)
bilaterally. In theory, this process should
create approximately 3 mL of volume into
which the disc bulge may retract. How-
ever, in elderly patients with relatively de-
hydrated discs, it is likely that less volume
is actually created. The second patient was
treated with Nucleoplasty at both the L3-4
and L4-5 levels again using a bilateral ap-
proach at each level, and creating 6 chan-
nels in the NP bilaterally at L3-4, and 8
channels in the NP bilaterally at the L4-5
level. The pre-procedure MRI of the L4-
5 level demonstrated near obliteration of
the canal by the disc protrusion and facet
hypertrophy. The third patient was treat-
ed similarly using decompression Nucleo-
plasty at the L3-4 and L4-5 levels. Again,
each level was treated bilaterally creating 6
channels per side at L3-4, and 8 channels
per side at L4-5.

Each patient was followed at 1 week,
2 weeks, 4 weeks, and 6 weeks, 6 months,
and one year. Each reported significant
improvement in functionality as well as
reduction in pain levels for various inter-
vals. The first patient reported significant
relief after 1 week, which continued for 9
months at which time he began to note a
recurrence of symptoms. One-year post
procedure, the patient reported worsen-

ing symptoms of neurogenic claudica-
tion, however, his pain and diminished
functionality were still only 50% of base-
line prior to undergoing the percutaneous
disc decompression. He has elected to re-
peat the procedure in the near future as
opposed to undergoing a surgical evalua-
tion. During the interval of improvement
he reported walking >4 mile numerous
times per day without the return of symp-
toms as well as being able to participate
in activities of daily living with little lim-
itation. He reported needing analgesics
(ibuprofen) only 2-3 times per week dur-
ing that interval. MRI repeated 6 weeks
post-decompression showed a definite de-
crease in the size of the disc bulge on axial
images (Fig. 2).

The second patient reported that
1 week post-procedure, he was able to
walk on a treadmill for up to 40 minutes
at a speed setting of 3 with a slight in-
cline. Subjectively, his pain was reduced
by greater than 70% for a period of 4-5
months post-decompression after which
time his symptoms again began to wors-
en. During that interval, he reduced his
daily analgesics to 200mg etodolac/day.
Repeat MRI demonstrate only slight im-
provement on the axial images at both
levels. Eight months post-procedure, the
patient reported his pain and function-
ality had returned to baseline. He opted
for a surgical evaluation and subsequently
underwent a 2 level open decompression
2 months later.

The third patient also reported sig-
nificant improvement of symptoms be-
ginning on the first postoperative day, and
lasting 11 months prior to his beginning
to note a recurrence of symptoms. Dur-
ing the interval of improvement, howev-
er, he had increased his ambulatory ca-
pacity to >1mile with no symptoms and
his analgesic requirement decreased to 1-
2 tabs of to propoxyphene 1-2 days/week.
His repeat MRI 6 weeks post-decompres-
sion also demonstrated an increase in the
size of the central canal compared to his
previous film.

DiscussionN

Lumbar spinal stenosis is a signif-
icant medical issue for elderly patients.
Although medical treatment options are
available, they do not significantly im-
prove functionality even though pain
scores are similar to post surgical patients.
The process of correcting the abnormal
anatomy to widen the central canal (i.e.,
discectomy with or without fusion) nec-
essarily disturbs the normal anatomy by
the very nature of the surgical interven-
tion. This may lead to formation of adhe-
sions, which can result in compression of
neural elements leading to chronic pain.
In addition, lumbar fusion may be neces-
sary to correct instability resulting from
extensive laminectomies in open surgi-
cal cases. Herein, we propose that per-
cutaneous disc decompression may pro-
vide at least a temporary improvement
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in pain scores and increased functional-
ity in properly selected patients with lum-
bar spinal stenosis when a disc bulge pro-
vides a significant contribution to the pa-
thology. All three of the patients treated
in this manner reported increased ambu-
latory capacity, decreased pain levels, and
decreased usage of analgesics for a peri-
od ranging from 4-10 months. By creat-
ing additional volume within the nucleus
pulposis, inward disc retraction with de-
creased compression of posterior neural
elements is the most likely mechanism as
evidenced by improvement in symptoms
as well as MRI imaging. The procedure
is easily done on an outpatient basis, and
does not compromise the surgeons’ ability
to perform an open procedure in the fu-
ture should such a procedure become nec-
essary. The sample size used in this small
study is an obvious limitation, and extrap-
olation to a larger population may not be
possible, however, we note that all three
patients reported significant improve-
ment, and in one case, the patient was
markedly improved the following day. Al-
though each of the three patients were ac-
ceptable surgical candidates, they all pre-
ferred a minimally invasive procedure to
an open operation, and only one of the
three patients opted for open surgical de-
compression when symptoms recurred.
The procedure can easily be accomplished
with local anesthesia and mild IV seda-
tion, and can be done on patients with
significant underlying medical problems
for whom an open operation may not be
considered due to the risk of a general an-
esthetic. Of note, we feel that not all pa-
tients with spinal stenosis will be candi-
dates for this procedure, or other percu-
taneous decompression techniques. Un-
less there is a disc bulge that contributes
significantly to the pathology, the proce-
dure is unlikely to result in improvement.
Moreover, in elderly patients with signifi-
cant degenerative disc disease and poorly
hydrated discs, it is unclear as to wheth-
er an adequate amount of NP will be re-
moved, and thus, there may be no change
in the morphology of the disc. Neverthe-
less, a significant population of patients
may benefit from percutaneous disc de-
compression in this manner. Although we
used nucleoplasty as our disc decompres-
sion procedure, any percutaneous meth-
od, such as LASE™ or the Dekompres-
sor™ method may be as likely to achieve
success. Unfortunately, with the possible
exception of the Dekompressor method,
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it is difficult to quantify the amount of
material removed. Although MRI may
be helpful in this regard, a decompression
procedure in which the extent of disc ma-
terial removed could be easily quantified
would be desirable. Obviously, this tech-
nique should be evaluated using validated
assessment tools, an adequate sample size,
and a control group with patients ran-
domized to medical management vs. per-
cutaneous decompression. Patients with
severely dehydrated discs, as seen on MRI
are unlikely to benefit significantly from
this procedure, and should probably be
excluded from a formalized study. More-
over, the annulus in these patients may be
so calcified that no change in disc mor-
phology may occur in any case. Thus, a
formalized study using accepted assess-
ment tools to evaluate patient improve-
ment along with pre and post MRI results
would aid in determining the efficacy of
this technique compared to non-invasive
treatment modalities.

CoNCLUSION

Although this is a small case study
with limitations as noted, we believe that
percutaneous disc decompression may be
a viable option in carefully selected pa-
tients. It may be especially beneficial in
patients with severe spinal stenosis who
are not candidates for open decompres-
sion due to other medical conditions. Our
observations suggest that increasing the di-
ameter of the central canal by only a small
amount can provide significant pain relief.
It is likely that patients with preserved disc
height and well-hydrated discs may obtain
significant relief of the symptoms of neu-
rogenic claudication, whereas patients with
severely dehydrated discs may not benefit
from the procedure. Clearly, a well-con-
trolled trial will help to determine wheth-
er this treatment modality can be used to
provide cost-effective care to patients with
severe spinal stenosis.
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