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Objective: To evaluate the efficacy of percutaneous cervical nucleoplasty in treatment of cervical disc herniation
in neck and arm pain.

Material and Method: Percutaneous cervical nucleoplasty was performed in 22 patients who had cervical disc
herniation between April 2008 and February 2009. The clinical results in terms of clinical outcome were
measured by the visual analogue scale (VAS) pain score preoperatively and at 1-week, 1-, 3-, 6-, and 12-month
follow-ups.

Results: The patient’s gender distribution for percutaneous cervical nucleoplasty (PCN) was 10 males and 12
females. The age of the patients ranged from 31 to 55 years, with a mean age of 41 + 6.8 years. There were no
recurrent cases or complications in this study. The mean preoperative neck pain and arm pain were 6.7 £ 1.2
and 8.5 = 0.7. Whereas, the mean VAS pain scores of neck/arm pain postoperative at 1-week, 1-, 3-, 6-, and 12-
month visits were 3.0/2.0, 3.9/1.7, 3.9/1.5, 4.1/2.0, and 3.6/2.1, respectively. There was statistically significant
improvement in neck and arm pain after the surgical procedure (p<0.01).

Conclusion: Percutaneous cervical nucleoplasty in cervical disc herniation resulted in a significance
improvement of neck and arm pain in cervical disc herniation.
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Cervical disc herniation is a common The current trend of all spinal surgery has

cause of localized neck and radicular pain (arm
pain). Bulging disc material can impinge on a
nearby exiting nerve root, compressing it as it
enters the neuroforamen and causing pain and
potential  neurological  deficit.  Conservative
treatment starts with rest, analgesics, non-steroidal
anti-inflammatory drugs (NSAIDs) and physical
therapy. However conservative treatment has
limited success in resolving radiculopathy, with
persistent pain and disability in as many as two-
thirds of the patients™?.When conservative
treatment fails, more invasive treatments such as
epidural steroid injection, percutaneous cervical
nucleoplasty (PCN) and cervical discectomy with
or without fusion become appropriate.
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been toward less-invasive techniques. There are
many techniques for decreasing intradiscal pressure
such as chemical, mechanical, and thermal/heat
methods on both the cervical and lumbar spine®™.
One of the minimally invasive spinal surgery
techniques is PCN. PCN is an innovative minimally
invasive technique used for disc decompression. In
order to lower the intradiscal pressure, special
devices are inserted percutaneously into the
intervertebral discs using radiofrequency energy to
ablate the nucleus pulposus. The radiofrequency
energy attempts to disintegrate nucleus proteins via
energy attained from creation of a plasma field of
highly ionized particles. The temperature during
the procedure is below 70°C. Because the
temperature is low the charring or burning of the
surrounding tissues is minimized®®. Jian et al®®
showed significant improvement after PCN in
patients with cervical disc herniation with no
significant difference in stability. Alessandro et
al™  demonstrated significantly better clinical
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outcomes than conservative regimens in patients
with contained cervical disc herniation. But to date,
no study has been published to demonstrate the
difference between axial neck pain and arm pain
(radicular pain) from the therapeutic effect of PCN
in treatment of contained cervical disc herniation.
The aim of this study is to evaluate the clinical
results of neck pain and arm pain following PCN
treatment of contained cervical disc herniation.

Material and Method

This was a prospective study of 22
consecutive patients including 10 male and 12
female patients with 31 contained cervical disc
herniation treated by PCN from April 2008 to
February 2009. The patients had to satisfy specific
inclusion and exclusion criteria to be enrolled. All
patients had a radiographically determined
contained disc herniation on MRI. Inclusion criteria
were contained disc herniation complaints of neck
pain and arm pain and no improvement for at least
6 weeks of conservative treatment (ie, rest,
NSAIDs, muscle relaxant and physical therapy).
Exclusion criteria were spinal fractures, acquired
stenosis,  tumor, ossification of  posterior
longitudinal ligament, previous spinal surgery at
the same level, extruded disc fragment,
hemorrhagic diathesis and cases of myelopathy.

All patients underwent general anesthesia
and were treated by one experienced surgeon. The

patients were placed in the supine position. The
Perc-DC Spine Wand was used for the nucleoplasty
(Fig.1). Fluoroscopic imaging was used during the
insertion of the introducer needle and wand
placement with antero-posterior and lateral views.
The larynx and trachea were displaced medially
and the carotid artery laterally. The anterior
cervical spine was palpated with the fingertips, and
the spinal needle was passed into the disc space.
The wand was advanced until its tip reached
approximately 3 mm anterior to the posterior edge
of the annulus to avoid thermal injury to the neural
structure posterior to the annulus. Then the position
of the needle was confirmed under fluoroscopy.
Short initial coagulation was performed when the
wand was inserted. The ablation used two cycles of
rotating the tip of the wand 360 degrees (2 seconds
for each 60 degrees). Then the position of the wand
was changed to the middle of the disc space and
ablation was performed again (Fig.2).

The patients were discharged 24 hours
later with instructions for follow-up visits. The
clinical outcomes were measured by using the
visual analog scale (VAS) pain score separately for
axial neck pain and arm pain preoperative and
postoperative at 1-week and at 1-, 3-, 6- and 12-
months. Changes in outcome measurement were
evaluated using the Student’s paired t-test for
coupled data. The statistical analysis was
performed using the SPSS program (version 13.0).

Fig.1 Radiofrequency generator and Perc-DC Spine Wand

Fig.2 Percutaneous cervical nucleoplasty at C5-6 disc
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Results

There were 22 consecutive patients
enrolled in this study including 10 males and 12
females with 31 contained cervical disc herniations.
The mean age was 41 = 6.8. Thirteen patients
underwent surgery at two levels and nine patients at
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one level (C4/5 38%, C5/6 41%, C6/7 19%). All
patients received follow-ups. No complications
were observed. The pre-procedure and post-
procedure VAS scores of axial neck pain and arm
pain are illustrated in Table 1.

Table 1 Outcomes of percutaneous cervical nucleoplasty in axial neck and arm pain

Neck pain Arm pain
VAS scores p-value VAS scores p-value

Pre-procedure 6.7+1.2 85+0.7

Post-procedure

1-week visit 33+19 <0.01 20+0.8 <0.01
1-month visit 39+19 <0.01 1.7+09 <0.01
3-month visit 39120 <0.01 15+0.7 <0.01
6-month visit 41+17 <0.01 20+£1.2 <0.01
12-month visit 36116 <0.01 21+12 <0.01

The VAS scores of axial neck pain and
arm pain demonstrated statistically significant
improvement in percutaneous cervical nucleoplasty
at 1-week, 1, 3, 6 and 12-month follow-up visits
when compare to the pre-procedure scores. The
percentage of pain reduction of neck pain were

50%, 41%, 41%, 38% and 45% at 1-week, 1, 3, 6
and 12-months, respectively (mean 43%). The
percentage of pain reduction of arm pain are 76%,
79%, 81%, 76% and 73% at 1-week, 1, 3, 6 and 12-
months, respectively (mean 77%) (Fig.3).
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Fig. 3 Percentage of pain reduction compared to pre-procedure

Discussion

Patients with cervical disc herniation
respond less often to conservative treatment than
lumbar disc herniation because disc herniation
spontaneous regression occurs less often in cervical
disc herniation than in lumbar disc herniation®?.
Contained disc herniation with intact annulus is
usually more problematic than the non-contained
type because of a lower potential to initiate natural
immune and vascular responses. Annular tears
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permit infiltration of nucleus pulposus into the
epidural space. Autolysis of the proteoglycans
chains ensues and the lost hydrophilic potential will
ultimately lead to dehydration, shrinkage and
regression of the herniated disc*®.

Open surgery is indicated for patients with
cervical disc herniations who do not respond to
conservative treatment for more than 6 weeks.®*?,
Anterior cervical discectomy (ACD) without fusion
is generally avoided due to the risk of disc space
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collapse resulting in cervical kyphosis and leading
to axial neck pain and the potential compromising
of the neural foramen leading to post-operative
radicular pain®®. Although anterior cervical
discectomy with fusion (ACDF) has become the
surgical standard for cervical disc herniations™”, it
has a morbidity rate as high as 19.3%® and
potential for complications®**?Y. The current
trend is toward minimally invasive technology such
as plasma disc decompression to avoid ACD
complications.

Plasma disc decompression has been used
with promising results for a number of years in the
lumbar region®??*229) byt s less studied in the
cervical spine®??”. Previous studies showed the
efficacy of the nucleoplasty in the treatment of
cervical disc herniation®®*%¢2" Byt no study has
discussed the differentiation between arm pain and
neck pain reduction after cervical nucleoplasty.
This study has comfirmed that cervical nucleoplasty
is effective in reducing both arm pain and neck pain
in short-term results. When compared to the
percentage of pain reduction, arm pain reduction
(mean 77%) has a greater percentage of pain
reduction than neck pain reduction (mean 43%).
Axial neck pain is caused from various origins such
as facet joints, disc material and neck muscles,
whereas the radicular pain (arm pain) is caused
from nerve root compression. Cervical nucleoplasty
is a disc decompression procedure using the
radiofrequecy technique. After the disc material is
decompressed it will directly affect the pressure on
the nerve root, thereby relieving the arm pain better
than the neck pain. In addition, the nucleoplasty can
also improve neck pain from discogenic origins, by
diminished disc pressure that may otherwise
destroy the nerve endings within the disc.

However patient selection is the critical
point. Chen et al® showed that the intradiscal
pressure was markedly reduced in a younger disc
cadaver with nucleoplasty as compared with a
degenerative disc. In this study the mean age of
patients was 41 years which included only soft disc
herniations so that may affect the better outcomes.
A degenerated disc with narrowing disc space is
absolutely not an indication for nucleoplasty. We
experienced no complications when treating
patients with cervical nucleoplasty and no recurrent
cases at the 1-year follow-up. Cervical nucleoplasty
seems to have a low complication rate compared to
open surgery and has good outcomes on arm pain
and neck pain in short term follow-ups. However,
long term follow-ups are needed to confirm the
clinical results of cervical nucleoplasty in the
treatment of cervical disc herniation.
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