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Nucleoplasty as a therapeutic option for
lumbar disc degeneration related pain:
a retrospective study of 396 cases

Nucleoplastia como opcao terapéutica para dor relacionada & degeneracao do disco
lombar: um estudo retrospectivo de 396 casos

José Lourenco Kallas™, Bruno Loyola Godoy’, Cesar Fantezia Andraus’, Felipe Goncalves de Carvalho’,
Maria Emilia Cosenza Andraus?®

ABSTRACT

Objectives: To make a retrospective analysis and evaluate a clinical response to the control of disc degeneration related pain of 396 patients
submitted to percutaneous lumbar nucleoplasty; and to make a record of visual analogical scale (VAS) up to a three-year follow-up after the
surgical procedure. Methods: Analysis of VAS score in 396 patients with lumbar disc degeneration related pain, according to anamnesis,
clinical examination and magnetic resonance imaging (MRI), without improvement of previous clinical treatment, submitted to percutaneous
nucleoplasty. Results: A total of 26% of the patients presented 100% remission of pain or paresthesia, of whom 75% showed at least 50% of
pain improvement. The median VAS pain improvement was about 67%. Conclusions: The median VAS improvement in inferior disc levels was
higher than four points. The VAS showed improvement of the pain and paresthesia up to a three-year follow up after the surgical procedure.

Key words: nucleoplasty, disc degeneration, lumbar disc herniation, thermic discectomy, radiculopathy, low back pain, percutaneous
discectomy.

RESUMO

Objetivos: Analisar retrospectivamente a resposta clinica no controle da dor relacionada a degeneracéo discal em 396 pacientes submetidos
a nucleoplastia percutanea lombar; e fazer um registro da escala analdgica visual (EAV) com seguimento de trés anos apos a cirurgia. Mé-
todos: Anélise da EAV de 396 pacientes com diagnéstico de hérnia de disco, de acordo com anamnese, exame clinico e imagens por meio de
ressonancia magnética (RM), sendo que nenhum deles apresentou melhora com tratamento clinico prévio. Estes pacientes foram submeti-
dos a nucleoplastia percutanea. O estudo utilizou, para avaliacao, o registro de escala analégica visual (EAV) durante seguimento de até trés
anos apods o procedimento cirdrgico. Resultados: Um total de 26% apresentou 100% de remissao da dor ou parestesia; 75% apresentaram
pelo menos 50% de melhora da dor. A mediana da EAV de melhora da dor foi de aproximadamente 67%. Conclusdes: Houve melhora da EAV,
com mediana maior do que quatro pontos nos pacientes com acometimento nos niveis discais inferiores. A EAV mostrou melhora da dor e
parestesia num periodo de seguimento de até trés anos apds o procedimento cirdrgico.

Palavras-Chave: nucleoplastia, degeneracéao discal, hérnia de disco lombar, discectomia térmica, radiculopatia, dor lombar, discectomia
percutanea.

The management of the lumbar disc degeneration related
pain is a common and yet controversial issue in the neuro-
surgical practice. Since its first description by Dandy’, at the
beginning of last century, the surgical strategies have contin-
ued to improve, providing a myriad of different therapeutic
options. Despite a faster relief of an acute attack by surgical
discectomy compared with the conservative treatment, there

is no clear evidence in the literature of a long-term benefit®
There is also a paucity of data showing consistent evidence
of benefits with the many described minimally invasive tech-
niques for disc herniation®.

The first papers about percutaneous thermic discectomy
were published in 1985* and the term nucleoplasty was de-
fined by Chen in 2003, using a patent required technology
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called Coblation (ArthroCare® - Sunnyvale, California, USA)’.
Al-Zain et al%, in a prospective study with 69 patients, pre-
sented that 58% of them had an improvement of the radicu-
lar pain for more than 50% after one year. Manchikanti et al.”
published a systematic review based on Cochrane Library
criteria, showing a level II-III (multiple type series with or
without intervention) evidence of benefit for mechanical
lumbar percutaneous disc decompression for treatment of
radicular pain.

This technology was approved for using in the USA by
the Food and Drug Administration (FDA) and by the Agéncia
Nacional de Vigildncia Sanitdria (ANVISA) in Brazil. It has
been used by the neurosurgery authors since 2004, at the
Hospital Universitdrio Clementino Fraga Filho, Universidade
Federal do Rio de Janeiro (HUCFF-UFR]) and in the pri-
vate practice, with satisfactory results and low incidence of
complications.

This work intended to analyze retrospectively a total of
396 cases submitted to percutaneous lumbar nucleoplasty
with Coblation Technology (ArthroCare® - Sunnyvale, CA,
USA), showing the procedure effects in the control of lumbar
disc herniation related pain.

METHODS

We performed a retrospective analysis of 396 patients,
with lumbar disc herniation related pain, and no improve-
ment after previous conservative clinical treatment. All of
them were submitted to percutaneous nucleoplasty, per-
formed from August 2004 to February 2008.

The patients were included when they presented pain
with clinical-radiological correlation; magnetic resonance
imaging (MRI) showed disc protrusions or contained hernia;
at least 2/3 of intervertebral space height preservation; and
previous treatment with short rest period, pain medications
and motor physiotherapy, without satisfactory improvement.

Cases were excluded: in the presence of obvious disc frag-
ment sequestration (with or without longitudinal migration);
loss of more than 1/3 of the intervertebral space height; dif-
fuse or multilevel degenerative disc changes on imaging ex-
ams; no signs of radicular involvement or axial pain associat-
ed with the degenerated level; patients previously diagnosed
or with antecedents of psychological and/or psychiatric dis-
orders, or in cases of its suspicion by the history; uncontrolled
systemic diseases, as well as active infection or neoplasm.

Surgical technique

The procedures were performed in the operation room
(OR) with continuous heart and respiratory monitoring,
peripheral venous access punctured by an anesthesia staff
member familiar with that surgical routine. All patients were
previously informed that they would need to be awake dur-
ing the procedure and kept in the same position. They were

prepared in the prone position, without cushioning, except
for some hyperlordotic cases, where cushions were used to
augment the entry space.

After monitoring and positioning, the access point of the
disc was marked on the skin, using the safe triangular work-
ing zone, as well as the middle line and those of projection
of the intervertebral spaces targeted forming an orthogonal
angle. The radioscopy device was used for that purpose. The
triangular safety zone for lumbar disc access is shaped like a
rectangle triangle, limited by the facet articulations, the su-
perior plateau of the inferior vertebrae, and the lateral pro-
jection of the nerve root. Lateral incidence images of the lum-
bar spine were made for measuring the distance between the
lumbar superficial limit and the geometric center of the disc.
This distance was then plotted in the horizontal disc line
first marked, laterally from the middle line, providing the ex-
act point of the needle entrance in the skin. The special disc
puncture needle (Arthrocare® — Sunnyvale, CA, USA) pene-
trated the skin and the subcutaneous tissue at a 45° target-
ing the disc space (Fig 1). The progression of the access was
guided by radioscopy in the posteroanterior and lateral in-
cidences, and alternated with local anesthesia of the tissues
with lidocaine 2% (without vasoconstrictors). Multiple X-ray
incidences were necessary for providing safety in the needle
guidance in order to avoid the main vessels, neural roots, and
spinal dura mater.

With the tip of the needle at the center of the disc, the in-
ner guide wired was retrieved, the inner radiofrequency de-
livering needle was inserted, and its position was checked
(Fig 2). The first incursion was then executed, 1 cm in length
in the ablation function, intensity 1, followed by a corre-
spondent 1 cm withdrawal of the needle, in the coagula-
tion function (each one taking in 12 seconds). If the patient
complained about pain or paresthesias, the needle was re-
positioned to a more central point of the disc. Otherwise, the

Fig 1. Entry point to L4-L5 space with the needle insertion at a
450 to the posterior horizontal plane, directing it to the center
of the intervertebral disc.
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procedure went on, by repeating six incursions with the same
methodology, and only this time in intensity 2.

As the radiofrequency needle was pulled out, about
0.5 mL (20 mg) of methylprednisolone succinate was admin-
istered to the periradicular foraminal area of that level, ac-
cording to preconized standard techniques®.

Once the nucleoplasty was finished, the patient was sent
to his/her room to remain in bed rest, with local cold com-
presses for about 20 minutes in three-hour breaks, with con-
stipation prevention diet and hospital discharge scheduled
for the next 12 hours.

Data collection and statistical analysis

The clinical results were measured by the visual ana-
logical scale (VAS), first on treatment day 1, and then regu-
larly up to a 36-month follow-up, with an average of a one-
year follow-up. Statistical analysis was carried out with
the Statistical Package for Social Sciences (SPSS) software,
version 13.0.

Exploratory analysis used frequencies of categorical vari-
ables (age group and disc level) and measures (mean, median,
and interquartile range) to describe the continuous variable
(VAS). In the association analysis between the different disc
levels and the age groups (over or under 45 years-old), the ex-
act test of Fisher was used. The existence of difference in the
post-treatment VAS scores between each disc level and age
group was verified by the nonparametric Mann-Whitney’s
test. The use of a nonparametric test had been indicated be-
fore by the Kolmogorov-Smirnov test, which rejected the hy-
pothesis of normality in the VAS scores. The p-values lower
than 0.05 indicated statistical significance in those tests.

This study was approved by the Ethic Committee
Research of the hospital and all patients included signed an
informed consent term.

RESULTS

The statistical analysis showed that the most frequent af-
fected level was L4-L5, followed by L5-S1, and then the asso-
ciation L4-L5/L5-S1. The levels L3-L4, L2-L3 and L1-L2 had
very low frequency. The best clinical results also came from
L4-L5 level. There was no clear relation between age and clin-
ical benefit, as well as the measurement time.

The age distribution among the patients was symmetric:
mean age of 45 to 87 years-old, median age of 46, and range of
17 to 79 years-old. All of the 396 patients included answered
the post-treatment VAS questionnaire, and the distribu-
tion was asymmetric and non-normal, with a mean of 21.29
points, a median of 10 points, and an interquartile range from
0 to 30 points.

The disc level was related to the age group, at a 10% sig-
nificance level. Discs L2/3, L3/4, L4/5 were more frequently
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Fig 2. Needle placed at the center of intervertebral L4-L5 disc,
anteroposterior incidence.

Table. Complications related to the procedure (396 patients).

Complications Patients Incidence (%)
Radicular paresthesia 02 0.50
Bradycardia 04 1.00
Discitis 01 0.25
Worsening of pain 01 0.25
Convulsive crisis 01 0.25
No improvement after the procedure 25 6.30

protruded in the older group, while disc L5/S1 was more pro-
truded in the younger one (under 45 years-old).

The analysis of the distribution of the VAS scores accord-
ing to the age group and disc levels showed that there was
significant difference only in the discs L2/3 and L4/5.

Among all the patients, 26% presented a 100% (complete)
pain remission or paresthesia; 13% had a 90% pain improve-
ment; 15% had an 80% pain improvement; and 75% showed at
least 50% of pain improvement in the VAS. The median pain
improvement was about 67% according to the VAS scores.

There was an incidence of 2% of morbid complications.
All bradycardia episodes were related to poor tolerance to
minor pain by the patients. There were no complications re-
lated to toxic side effects of local anesthetics. The one convul-
sive episode occurred as a consequence of prolonged pain-
induced bradycardia in a patient receiving dexmedetomidine
as sedative, which led us to avoid any bradycardia induc-
ing sedatives for this procedure. A total of 25 (6%) patients
had no improvements with the treatment. If we also consider
‘no improvement’ as a type of complication, this provides us
an 8% complication rate (Table), which we consider accept-
able, and it proves that nucleoplasty is quite a safe procedure
when performed by an experienced surgeon, with the anes-
thesiologist giving sedation on an on-demand basis.



DISCUSSION

Lumbar disc diseases (prolapse, protrusion, or extru-
sion) account for less than 5% of all low back complains,
however they are the most common causes of nerve root
pain and surgical interventions’. Although the standard
treatment for lumbar disc herniation is lumbar microdis-
cetomy, percutaneous nucleoplasty offers a relatively new
technique with encouraging results in well-selected cases,
especially if the conservative treatments have failed and the
patients are not considered good candidates for open sur-
gery®. This procedure is minimally invasive and manages in-
tradiscal herniation through energy-based removal of part
of the nucleus pulposus®*"’.

Few medical or surgical procedures show such a high
number of papers with good clinical results as the micro-
discectomy for the lumbar disc herniation, which one can
describe as the total or partial removal of the intervertebral
disc by open microscopic surgery technique'. Some au-
thors had already shown that patients treated with partial
disc removal present the same, if not better, clinical pain im-
provement compared with total disc removal®. It seems that
the intradiscal pressure variations in patients with lumbar
degenerative disc disease have a close relation with lumbar
nociceptive pain by the activation of annular nociceptors,
which is similar to the radicular pain caused by root direct
compression against neural foramen due to annulus fibro-
sus insufficiency. The best results were achieved in the in-
ferior lumbar levels, for they bear more weight than the su-
perior ones, with a median improvement of more than four
points in the VAS scores.

Percutaneous nucleoplasty complications are directly re-
lated to puncture of the disc, the surgeon’s expertise as well
as to the aseptic procedures care. Infection of the disc can
occur, but that can be prevented when the procedure is car-
ried out in a fully equipped surgical room with all the rou-
tine care taken for a regular surgery. Lesions of neural and
vascular structures are quite rare, but they can also happen.
Accidental nerve root lesion or puncture is frequently asso-
ciated with a reflex increase in the vagal tonus, which may
cause profound bradycardia and even asystole. Extreme care
should be taken with the needle introduction, which should
always be slowly and with the patient frequently being asked
about any different symptoms arising. Intradural lesions are

References

possible if the needle crosses the middle line. There is a risk of
abdominal vascular injury if the needle is positioned beyond
the limit of the vertebral disc. In order to prevent that, con-
tinuous fluoroscopy is mandatory.
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the cannula'®. The most common complications reported by
Bhagia et al.” at the procedure after 24 hours in 49 patients
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of our patients do not receive any sedation, and we generous-
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The high and growing prevalence of lumbar degenerative
disc disease in modern society brings the need for fast, safe,
minimally invasive, efficient, and low cost treatment proce-
dures, like nucleoplasty has proved to be'*". The advantages
of this method include percutaneous access, local anesthesia
and intravenous sedation, reducing surgery time and avoid-
ing the epidural scarring risk®. This procedure can be repeat-
ed at the same level or at adjacent levels and it does not con-
traindicate the open surgery if it will be considered®.

The authors conclude, from this retrospective analysis of
396 cases, that radiofrequency percutaneous nucleoplasty
may be a safe and efficient therapeutic option for patients
with leg and lumbar pains, after a conservative treatment
(for a period not inferior to 30 days) has failed. The median
VAS improvement in inferior disc levels was higher than four
points. The VAS showed improvement of the pain and pares-
thesia in these studied patients, up to a three-year follow-up
after the surgical procedure.

Prospective randomized comparative trials are needed
to determine its real safety and efficacy. The authors hope to
add important evidence to such a common issue in neuro-
surgical practice.
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