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ABSTRACT

Objectives: Nucleoplasty is a minimally invasive procedure that is developed to treat patients with symptomatic, but
contained disc herniations or bulging discs. The purpose of this study was to evaluate a decade follow-up of coblation
nucleoplasty treatment for protruded lumbar intervertebral disc.

Methods: In this retrospective study there a total 50 patients who underwent intradiscal coblation therapy for symptomatic,
but contained lumbar degenerative disc disease were included. Relief of low back pain, leg pain and numbness after the
operation were assessed by visual analog pain scale (VAS). Function of lower limb and daily living of patients were evaluated
by the Oswestry disability index (ODI) and subjective global rating of overall satisfaction were recorded and analyzed.

Results: There were 27 male and 23 female with followup mean follow up of 115 months (range 105-130 months) with a
mean age was 52 years (range 26-—74 years). Analgesic consumption was reduced or stopped in 90% of these cases after
1 year. At 24 months follow up VAS was four points and ODI was 7.2. In three patients, we repeated the cool ablation
after 36 months, at L3—4 level in two cases. Ten patients continue to be asymptomatic after 114 months of intervention.
There were no complications with the procedure including nerve root injury, discitis or allergic reactions.

Conclusions: Nucleoplasty may provide intermittent relief in contained disc herniation without significant complications
and minimal morbidity. In accordance with the literature the evidence for intradiscal coablation therapy is moderate in

managing chronic discogenic low back pain; nucleoplasty appears to be safe and effective.
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Introduction

Contained disc herniation is one of the most difficult pathology
to manage by conservative procedures, physiotherapy and drugs.
However it has been suggested that open surgery should be
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avoided." Based on the recent information it has been recommend
that we should “abandon the instrumented pathway” in a great
number of present indications for degenerative disc disease spine
surgery, and look for new strategies in the field of rehabilitation
and conservative treatments.? Recently, there is development
of many minimally invasive techniques those are gaining
popularity for the treatment of discogenic low-back pain with
good outcome.* The primary rationale for any form of surgery
for disc prolapse is to relieve nerve root irritation or compression
due to herniated disc material. Coblation or “controlled ablation”
is a tissue removal via plasma molecular dissociation. In the
present article, we report our experience with cool ablation
therapy with a mean follow up of 114 months.

Materials and Methods

The present retrospective study included 50 patients who
underwent intradiscal cool ablation therapy for symptomatic
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but contained lumbar degenerative disc disease. The inclusion
criteria in this group were patient with one symptomatic
contained, focal herniated lumbar disc, with age between
18 years and 75 years old with a visual analogue pain scale
(VAS) for radicular pain of seven or greater on a scale of 0-10.
The radicular pain concordant with image findings (magnetic
resonance imaging (MRI) or computed tomography) and the
disc herniation must be no >1/3 the sagittal diameter of the
spinal canal. In every case the conservative management
including medications, physical therapy and epidural steroid
injections documented as ineffective. The exclusion criteria
were previous spinal surgery at the level to be treated, patient is
morbidly obese (body mass index >40) or have spinal fracture,
tumor or infection, the back pain greater than radicular (leg)
pain or radicular pain originating from more than one disc level
or radiological evidence of severe stenosis at the level to be
treated, radiological evidence of spondylolisthesis at the level
to be treated, severe disc degeneration (with >50% loss of disc
height), evidence of extruded or sequestered disc herniation
on MRI, patients who had clinical evidence of cauda equina
syndrome or progressive neurological deficit and allergy to
the contrast media or drugs to be used in the procedure. The
data were collected, and response to the cool ablation both
immediate and at follow up was analyzed. Relief of low back
pain, leg pain and numbness after the operation were assessed
using VAS, function of lower limb and daily living of patients
were evaluated by the Oswestry disability index (ODI) and
subjective global rating of overall satisfaction were recorded
and analyzed every year. Reduction in analgesic treatment
was also recorded. The procedure was performed under local
anesthesia. In all cases, the percutaneous approach to the
ipsilateral side was used [Figures-1,2 and 3].

Statistical analysis

All data were analyzed using the PSPP. Analysis of variance
parametric test used to evaluate the improvements in VAS and
ODI scores. Also, the correlation and regression analysis used
to analyze the correlation between changes in VAS scores and
duration of pain and between changes in VAS scores and age.

Result

There were 27 male and 23 female with follow up mean follow
up of 114 months (range 103-130 months) with a mean
age was 52 years (range 26—74 years) [Table-1]. In 36 cases
were the radiculopathy was not clearly identifiable with the
dermatome and MR objective degeneration in consecutive
levels a provocative discography was performed previous to
the surgery to confirm that the disc is the cause of low back,
pseudoradicular and radicular pain. Twenty-four patients
presented with acute and continuous pain symptomatology
of <12 weeks duration, the rest of patients have more
than 12 weeks. From these 24 patients who have more
than 12 weeks of pain, four patients presented with only
intermittent radicular pain, 10 patients presented with

intermittent low back and radicular pain and 12 patients
presented with continuous low back and radicular pain
partially responding to conservative management. In all

el

Figure 1: Procedure was performed in the lateral position in all the
patients, please note the markings over the patient

Figure 2: Needle was inserted and the position was confirmed by
C-arm

Figure 3: Fluoroscopic view of the position of the needle in disc space
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patients, intervention was performed at L4-L5 level. Nine
patients had previous L5-S1 surgery discectomy or arthrodesis.
Forty-five patients showed clinical improvement within 72
hours. Fifteen patients presented with recurrence in pain
within 30 days and were needed another type of treatment.
12 months post-intervention 27 patients had improvement
in VAS of pain five points and 24 patients ODI 9.2 [Table 2].
Analgesic consumption was reduced or stopped in 90% of
these cases after 1 year. At 24 months follow up VAS was four
points, and ODI was 7.2. In three patients, we repeated the
cool ablation after 36 months, at L3—4 level in two cases. At
48 months the VAS was 4.2 and OS was 7. At 72 months the
VAS was 4.8 and OS was 7 and we repeat the proceeding in
two cases at the same level and two patients how has L5-S1
surgery previously to the proceeding go to surgery for rigid
fixation from L4 to S1 level one in our hospital and one in
another center. At 84 months follow up three patients more
was operated for L4-L5, one case from previously L5-S1 and
he receive a L4-S1 rigid fixation, and another two cases from
L4 to L5 nucleoplasty in one case we do a simple discectomy
and in another one a L4-L5 discectomy and L4-L5 and insertion
of interespinous Coflex device. One and half year later this
last patient underwent rigid arthrodesis of L4-L5. Analgesic
consumption was reintroduced in 80% of the cases after
7 years follow up. Ten patients continue to be asymptomatic
after 114 months of intervention [Figure 4]. There were no
complications with the procedure including nerve root injury,
discitis or allergic reactions.

Discussion

Classically discogenic low back pain is described as
“band-like” distribution without radiculopathy that is
worse in the morning, worse with Valsalva, and aggravated
by standing in flexion.” Diagnosing discogenic low back
pain is the key to successful treatment and provocative
discography with manometric monitoring are recommended
for the diagnosis of for this type of pain with moderate
sensitivity.” Many treatment options both conservative/®!
and operativel'*'” have been used to treat low back pain
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Figure 4: Pain recurrence in the follow up period (number of cases)

with their limitations [Table 3]. Recently, minimally invasive
techniques are gaining popularity as an alternative treatment
for degenerative lumbar disc disease in order to reduce the
morbidity caused by open surgery.'®!¥ In recent years, there
has been a gradual shift toward less invasive treatments
for disc herniation, including chymopapain, automated
percutaneous disc decompression, laser disc decompression,
and more recently, minimally invasive nuclear decompression.
These techniques include percutaneous thermo-coagulation
intradiscal techniques [percutaneous intradiscal radiofrequency
thermo-coagulation and intradiscal electrothermal therapy],”*#!
ultrasound.?" etc., Nucleoplasty and other minimally
invasive nuclear decompression devices are trying to bridge
the gap between non-invasive treatment modalities and
surgical fusion. Disc Nucleoplasty and Dekompressor are
the two leading percutaneous discectomy technologies
currently.?? Percutaneous disc decompression using a bipolar
radiofrequency device — also known as nucleoplasty, place
the electrode in the center of the nucleus pulposus and

Table 1: Demographic characteristics of patients

Characteristics Details
Age (years)
Mean+SD 52+9.5
Range 26-74
Gender
Total 50
Female n (%) 23 (46)
Male n (%) 27 (54)
Duration of pain (weeks)
Acute (n=24) <12
Chronic (n=26) >12
Direction
Intermittent radicular pain n (%) 4 (8)
Intermittent low back and radicular pain n (%) 20 (60.7)
Continuous low back and radicular pain n (%) 24 (60.7)

SD - Standard deviation

Table 2: Pair wise comparisons of VAS and ODI scores

Factors MD SE P 95% ClI
VASbaseIine
VAS, month 5.2 0.2 <0.0001 4.85.6
VASG months 4.0 0.2 <0.0001 3.5-4.5
VAS,, months 51 0.3 <0.0001 3.5-4.6
VAS,, onths 4.2 0.3 <0.0001 4.8-6.0
VAS | onths 4.8 0.3 <0.0001 4.8-6.0
ODIbaseIme
ODlg ronths 35.6 15.6 <0.0001 31.4-39.8
OD'u months 35.1 16.7 <0.0001 30.5-39.7
ODIzt.months 43.2 18.0 <0.0001 38.3-48.5
ODL, rontns 43.4 18.0 <0.0001 38.3-48.3
ODI 43.6 18.0 <0.0001 38.2-48.2

72 months

VAS —Visual analog scale; ODI - Oswestry low back pain disability index; MD — Mean
difference; SE — Standard error; Cl — Confidence interval
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Table 3: Some management options for the
management of LBP and radicular pain and their

limitations

Management options

Limitations

Bed rest, wearing a lumbar corset,
physical therapy

Nonsteroidal anti-inflammatory
drugs

Prescription of opioids

Not the universal solution

Not the universal solution
Upper gastrointestinal bleeding and
cardiovascular effects

Not the universal solution

Addictive
Develop drug tolerances

Not the universal solution
Shorter duration of pain relief

Epidural steroid injections
Chymopapain Paralysis secondary to transverse
myelitis

Intense back pain

Stiffness

Variable results
(ranging from 50% to 100%)

Manual percutaneous discectomy
Automated percutaneous lumbar
discectomy
Percutaneous endoscopic lumbar
discectomy

Interbody fusion Not always been effective at treating

LBP
Can involve many complications

LBP — Low back pain

has emerged as one of the minimally invasive techniques
for treatment of low back pain and lower extremity pain
due to contained herniated discs.”**! The targeted removal
of herniated nucleus behind a protrusion is a more logical
strategy for achieving the desired effect of removing the source
of inflammation and relieving tension on the adjacent irritated
annulus than open discectomy, fusion or disc arthroplasty.
Complications reported from percutaneous disc decompression
include discitis, anaphylaxis (with chemonucleolysis),
instability, increased back pain, and reherniation.” There
were no intra-and postoperative complications, and significant
improvements in patient functional capacity, and pain scores
were noted.® Our data indicate that nucleoplasty coblation is
a promising treatment option for patients with symptomatic
disk protrusion and herniation who present with lumbalgic
and/or sciatalgic pain, have failed conservative therapies,
and are not considered candidates for open surgery.?”
Nucleoplasty is appealing because it is simple, relatively safe,
and destroys minimal tissue. Disc height should therefore be
maintained or collapse more slowly and allow the body time
to adapt. In addition, the 17-gauge introducer needle should
cause significantly less collateral damage to the normal
annulus compared with surgical arthroscopic decompression
techniques that remove herniations from inside the disc.
Nucleoplasty has certain advantages in the group of over
these minimally invasive techniques as the temperature is
kept low during ablation, charring or burning of surrounding
tissues is minimized and the procedure is under the physician’s
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complete control, unlike chemonucleolysis, which is dosage
dependent.?®?! Minimally invasive techniques can be used
as repeat procedures with excellent in the selected group of
patients.®” However, the prospective studies are needed to
identify the best candidates for repeat intradiscal therapy.*
Although, nucleoplasty appeared to be a safe minimally invasive
procedure, the value of this new technique for the treatment
of discogenic low-back pain remains as yet unproven.® Many
factors can explain the ineffectiveness of nucleoplasty for
degenerative discs. First, aging of the lumbar spine causes the
elastic nucleus pulposus to become dehydrated and fibrotic."
Second, healthier discs contain a soft and hydrated central
region that distributes stress, whereas degenerated discs have
only a small hydrostatic region that exhibits high stress./*?

Conclusions

In our study, only 20% of patients were completely
asymptomatic at 114 months follow up. 54% patients had
mild pain but could be managed with lesser dosage of
medication. Nucleoplasty may provide intermittent pain
relief in properly selected patients with contained disc
herniation without significant complications and minimal
morbidity. In accordance with the literature, the evidence
for intradiscal coablation therapy is moderate in managing
chronic discogenic low back pain; nucleoplasty appears to be
safe and effective.
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