ORIGINAL ARTICLE
Anesthesiology & Pain

TKMS

http://dx.doi.org/10.3346/jkms.2013.28.3.461 « J Korean Med Sci 2013; 28: 461-465

Clinical Outcomes of Epidural Neuroplasty for Cervical Disc

Herniation

Eun Jung Park,' Sun Young Park,?
Se Jin Lee,” Nan Seol Kim,’
and Do Yle Koh'

'Godoil Spine and Pain Hospital, Seoul; 2Department
of Anesthesiology and Pain Medicine, Soonchunhyang
Seoul Hospital, Soonchunhyang University College
of Medicine, Seoul; *Department of Anesthesiology
and Pain Medicine, Soonchunhyang Cheonan
Hospital, Soonchunhyang University College of
Medicine, Cheonan, Korea

Received: 24 September 2012
Accepted: 11 January 2013

Cervical disc herniation is a common disorder characterized by neck pain radiating to the
arm and fingers as determined by the affected dermatome. This condition has a favorable
prognosis, but pain can have a serious detrimental impact on daily activities. Epidural
neuroplasty has been applied as a treatment option for cervical disc herniation; however,
no study has addressed the clinical outcomes. This retrospective study evaluated the clinical
outcomes of epidural neuroplasty on 128 patients for the treatment of cervical disc
herniation. To measure pain-related disabilities over time, the changes of pain scores in
neck and arm were evaluated using a numerical rating scale (NRS) and the neck disability
index (NDI). Compared with preprocedural values, the pain NRS of neck and arm
demonstrated significant improvement at day 1, and 1, 3, 6, and 12 months after the
procedure (P < 0.001). Likewise, the NDI was significantly reduced at 3, 6, and 12 months
after the procedure (P < 0.001). There were no serious complications. Cervical epidural
neuroplasty shows good clinical outcomes in the treatment of cervical disc herniation and
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INTRODUCTION

Cervical radicular pain is a common disorder characterized by
neck pain radiating to the arm and fingers, as determined by
the dermatome involved. The most common causes of cervical
nerve root compression are spondylosis and cervical disc her-
niation (1).

Generally, degenerative cervical radicular pain has a favor-
able prognosis and responds to nonsurgical treatments such as
physical rehabilitation, oral anti-inflammatory medication, and
minimal intervention, including the ‘wait and see’ approach (2-
4). However, pain in the neck and arm can substantially impair
physical and mental functions, and this kind of persistent pain
can have a negative impact on mental health (1).

Various treatment modalities, such as cervical interlaminar
epidural injections (5), physiotherapy and a cervical collar (6),
and percutaneous cervical nucleoplasty (7), have been used to
treat cervical radicular pain, and all of these treatment options
have been shown to produce moderate to good clinical results.
Lumbar epidural neuroplasty is now an established and com-
monly used treatment modality for the management of chronic
low back pain and sciatica due to lumbar disc protrusion or pro-
lapse, or failed back surgery syndrome (8). Cervical epidural
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can be considered a treatment modality for cervical disc herniation refractory to
conservative treatment.
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neuroplasty was derived from lumbar epidural neuroplasty and
has been applied as a treatment option for cervical disc hernia-
tion (CDH) (9). However, no study has yet addressed the effec-
tiveness of epidural neuroplasty for CDH. This study was per-
formed to demonstrate the clinical outcomes of epidural neu-
roplasty for the treatment of CDH.

MATERIALS AND METHODS

We retrospectively analyzed the data from 128 patients who un-
derwent epidural neuroplasty for the treatment of a cervical disc
herniation at our hospital from August, 2009 to June, 2011.

Patient selection

Inclusion criteria for this study were patients having: symptoms
of unilateral radicular pain with or without axial neck pain; cer-
vical disc herniations with concordant radicular pain demon-
strated by magnetic resonance imaging (MRI) and/or comput-
ed tomography (CT); a numerical rating scale (NRS, 0-100) of
70 or more after appropriate conservative treatment for at least
6 weeks in the form of medication, physiotherapy, and nerve
blocks such as epidural interlaminar steroid injections or a nerve
root block. Exclusion criteria were patients having: a lack of cor-
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relation between radicular symptoms and the level of disc her-
niation on MRJ; and prior spinal surgery, clinical signs of spinal
cord compression, bleeding tendency, instability, spondylolis-
thesis, spinal canal stenosis, ossification of a longitudinal liga-
ment and other traumatic injuries, associated somatic or psy-
chiatric disease, or an underlying systemic disease.

Follow-up and questionnaire

All patients completed the 12-month follow-up, which was con-
ducted through an interview with a physician with responses
recorded on the questionnaire chart. The outcomes were mea-
sured using the numerical rating scale (NRS) that ranged from
0 (no pain) to 100 (worst pain imaginable), from which the pa-
tient selected the number most representative of their pain. In
addition, the neck disability index (NDI) was determined for
each patient using a self-administrated questionnaire, which
had been shown to be reliable, valid and sensitive. The NDI was
used to measure neck-related disabilities, including pain inten-
sity and headache, and the ability to perform activities includ-
ing personal care, lifting, reading, concentrating, working, driv-
ing, sleeping, and participating in recreational activities (10, 11).
The NDI was calculated as the summation of scores from each
of the above 10 items, which ranged from 0 (no activity limita-
tion) to 5 (major activity limitation).

We evaluated the NRS on a preprocedural day, on postproce-
dural day-1, and after 1, 3, 6, and 12 months after epidural neu-
roplasty. When a postprocedural NRS was > 50, the patient re-
ceived an additional single cervical epidural injection; 12 pa-
tients received an additional injection 1 month after epidural
neuroplasty. NDIs were assessed using a self-administered ques-
tionnaire given preprocedurally and postprocedurally at 3, 6,
and 12 months after epidural neuroplasty. Overall patient satis-
faction was evaluated using the modified MacNab criteria, and
categorized as excellent, good, fair, or poor during the final fol-
low-up.

Technique

Epidural neuroplasty was performed as previously described
by Viesca et al. (9). Briefly, the patient was placed in the prone
position on a fluoroscopic table. An epidural needle was placed
in C7-T1 or T1-T2 under local anesthesia and advanced to the
cervical epidural space using the “loss of resistance” technique.
Epidurography was performed to confirm the needle position.
The VERSA-KATH® radio-opaque epidural catheter (Epimed
International Inc, Johnstown, NY, USA) was placed directly onto
the herniated disc level under fluoroscopic control, and 2 to 3 mL
of Omnipaque 240 (nonionic contrast) was injected. After con-
firming the proper position of the catheter tip, hyaluronidase (5
mL containing 1,500 units) in preservative-free normal saline
(0.9%) was injected (Fig. 1). An additional small amount of dye
was injected to check for anylysis of adhesion, and then 5 mL of
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Fig. 1. Antero-posterior fluoroscopic view showing a catheter inserted in the affected
neural foramen. The contrast dye fully escapes via lateral runoff through the neural
foramen along the neural sheath after proper adhesiolysis.

a mixture of 0.2% ropivacaine plus 5 mg of dexamethasone was
administered slowly. During the drug administration, the pa-
tient’s head was rotated from side to side to prevent the accu-
mulation of the injectate in the epidural cavity and to enlarge
the neural foramina for allowing the injectate to escape (12, 13).

Statistical analysis

The Pearson’s chi-square test was used to determine the statis-
tical significance of qualitative variables and Student’s t-test
was used to compare quantitative variables. The paired t-test
was used for comparing pre- and post-treatment average NRS
and NDI scores at pre-epidural neuroplasty against 3, 6, and 12
months after epidural neuroplasty. The analysis was conducted
using SPSS version 15 (SPSS Inc., Chicago, IL, USA), and P val-
ues of < 0.05 were considered to indicate statistical significance.

Ethics statement

This study was approved by the institutional review board at
Soonchunhyang University Cheonan Hospital (IRB number;
2011-77). Written informed consent was obtained from all pa-
tients before epidural neuroplasty.

RESULTS
In total, 80 males and 48 females completed the 12-month fol-
low-up, and the mean patient age was 47 yr (standard deviation

[SD] 7.9; range 29 to 69 yr). The mean duration of pre-procedur-
al pain was 8.2 weeks (SD 2.6; range 6 to 20 weeks), with 63 pa-
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Table 1. Demographic data of 128 patients treated for cervical disc herniation by epi-
dural neuroplasty

Parameters

Sex: M/F

Age, years (mean = SD)
Duration, weeks (mean £ SD)
Affected nerve root

No. (%) of patients
80 (62.5)/48 (37.5)
47.4 £ 7.9 (range, 29-69)
8.2 + 2.6 (range, 6-20)

C6 59 (46.1)

C7 54 (42.1)

C8 1(0.8)

Multiple levels 14 (11)
Affected side (right/left) 63 (49.2)/65 (50.8)

M, male; F, female.

Table 2. Clinical features of 128 patients treated for cervical disc herniation by epi-
dural neuroplasty

Feature No.(%) of patients
Symptoms
Unilateral neck pain and unilateral arm pain 95 (74.2)
Bilateral neck pain and unilateral arm pain 26 (20.3)
Unilateral arm pain 7 (5.5)
With headache 39 (30.5)
With sleep disturbance due to pain 69 (53.9)

MRl findings
Location (central/subarticular/foraminal)
Severity (protrusion/extrusion)

43 (33.6)/34 (26.6)/51 (39.8)
30 (23.4)/98 (76.6)

MRI, magnetic resonance imaging.

tients having right-sided pain and 65 having left-sided pain. The
most frequently involved nerve root level was C6 (59 patients;
46.1%) followed by C7 (54 patients; 42.1%) (Tablel). The mean
duration of medication after epidural neuroplasty was 3.9 weeks
(SD 1.8) (Table 2).

Neck pain and arm pain were scored separately. The pre-
procedural mean neck and arm pain scores were 73.0 and 77.0
(NRS, 0-100), respectively, and the NRS showed significant im-
provements at 1-day (42.2 and 44.7), 1 month (25.4 and 24.2), 3
months (14.0 and 9.1), 6 months (9.7 and 5.5), and 12 months
(8.3 and 4.1) (post-procedural versus pre-procedural values,
P <0.001) (Table 3). Compared to the pre-procedural mean
NDI scores (17.5), the postprocedural mean NDI scores were
significantly reduced at 3 months (4.5), 6 months (2.8), and 12
months (2.3) (P < 0.001) (Table 4).

Of the 128 patients, five with a poor outcome converted to
open cervical discectomy during the follow-up period. The pa-
tient satisfaction at 12 months after the procedure, measured
according to the modified MacNab criteria, was excellent in 57
patients (44.5%), good in 65 patients (50.8%), and poor in one
patient (0.8%). No serious complications occurred in this series
during the short-term and long-term follow-ups.

DISCUSSION

This is the first study to evaluate the clinical outcomes of epidural
neuroplasty in the treatment of CDH. The present study found
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Table 3. Longitudinal changes in neck and arm pain NRS scores in 123 patients

Follow-up Neck pain Arm pain P value
Preprocedural 73.0 £19.3 77.0 £ 6.6

Postprocedural day-1 422 £ 19.0 447 + 16.1 < 0.001
1 month after EN 254 £ 155 242 £ 157 < 0.001
3 months after EN 140 £ 122 91 £11.0 < 0.001
6 months after EN 9.7 £10.7 55+ 87 < 0.001
12 months after EN 8.3+ 10.8 41+ 86 < 0.001

Of a total of 128 patients, five were excluded because they underwent surgical treat-
ment. A significant improvement was observed at post-procedural day-1, and 1, 3, 6,
and 12 months after epidural neuroplasty versus pre-procedural values (P < 0.001).
EN, epidural neuroplasty; NRS, numerical rating scale.

Table 4. Longitudinal changes in NDI scores in 123 patients

Follow-up Neck pain P value
Preprocedural 175+ 59

3 months after EN 45+ 38 < 0.001
6 months after EN 2.8 £ 3.1 < 0.001
12 months after EN 23+ 3.0 < 0.001

0Of 128 patients, five were excluded because they underwent surgical treatment. Com-
pared with the pre-procedural mean value, NDI scores were significantly reduced at 3,
6, and 12-months after epidural neuroplasty (P < 0.001). EN, epidural neuroplasty;
NDI, neck disability Index.

that epidural neuroplasty in the treatment of CDH resulted in
dramatic reductions in neck and arm pain at 1 day after the pro-
cedure, and that these improvements were maintained at 12
months after epidural neuroplasty. The functional outcome as
measured by NDI scores showed significant improvement at 3,
6, and 12-month follow-ups compared with pretreatment val-
ues. Of 123 patients (five were excluded because they under-
went surgical treatment), 65 patients achieved complete pain
resolution at 12 months after epidural neuroplasty. The remain-
ing 57 patients had average NRS scores from 5 to 30; however,
their satisfaction measurements using the Modified MacNab
criteria were excellent or good, indicating their ability to per-
form their normal activities. Only one patient had an average
NRS of 50 and her satisfaction value was poor.

Cervical radicular pain is a common condition, with approxi-
mately one person in 1,000 suffering from this condition (14).
The exact pathogenesis of this pain is unclear, but the develop-
ment is generally considered to be due to a combination of com-
pression and an inflammatory response of some kind. Further-
more, the blood vessels of compressed nerve roots show in-
creased permeability, which secondarily results in nerve root
edema. Chronic edema and fibrosis within a nerve root can al-
ter its response threshold and increase sensitivity to pain (15).
Cervical epidural neuroplasty is a minimally invasive and safe
therapy that involves the placement of a catheter directly at the
herniated disc or scar tissue compromising a nerve root (8). The
technique was derived from lumbar epidural neuroplasty and
has been adopted as a treatment option for cervical disc herni-
ation (9). This procedure produces good results and has been
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associated with only minor complications in the treatment of
low back pain and radiculopathy (16). In our study, no serious
complications occurred during the short-term and long-term
follow-ups, and only 2 of 128 patients showed transient vasova-
gal syncope during the procedure. However, Talu and Erdine
(17) concluded that this procedure must be performed by ex-
perienced hands in well-equipped centers. Evaluating the im-
mediate and prolonged complications in a total of 250 cases of
epidural neuroplasty, they reported several complications, in-
cluding the tip of the needle bending during entry to the epidu-
ral space, sheared catheter remnants remaining in the epidural
space, hypotension, and numbness.

The prognosis of CDH can be exceedingly good if no perma-
nent neurological malfunction has occurred; however, 27% of
patients experience a persistent degree of neck disability (18).
Kuijper et al. (6) carried out a randomized clinical study in 205
patients who presented with symptoms and signs of cervical ra-
diculopathy. Of these patients, 69 were allocated to a semi-hard
cervical collar, 70 to standardized physiotherapy, and 66 to a
control group treated on a ‘wait and see’ basis. This study deter-
mined that a semi-hard cervical collar and rest for 3 to 6 weeks
or physiotherapy accompanied by home exercises for 6 weeks
substantially reduced neck and arm pain as compared to the
‘wait and see’ policy during the early phase. However, treat-
ment did not appear to influence outcome after a follow-up of
6 months. In a comparative clinical trial, Persson et al. (19) com-
pared surgery, physiotherapy, and a cervical collar in patients
with cervical radiculopathy. It was found that surgery was supe-
rior for pain relief at 4 months, but no difference was found be-
tween the three groups in terms of pain intensity, muscle weak-
ness, or sensory loss at 16 months. DePalma and Subin (20) fol-
lowed one conservatively treated group (n = 255) and one sur-
gically treated group (n = 75) for 1 yr. In the former group, 29%
obtained complete relief and 49% improved, whereas 64% in the
surgery group were rated as excellent for pain, muscle strength,
and sensory loss, and 21% were rated as improved. However,
after an additional year, no significant differences were found
between the two groups with respect to pain and other sensory
disturbances. In a prospective multicenter study, a substantial
number of patients who underwent surgery (26%) reported per-
sistent excruciating pain at follow-ups (21). Compared to the
average pre-procedural neck NRS score of 73.0 and arm NRS
score of 77.0, our study results showed rapid pain reduction at
1-day after the epidural neuroplasty procedure, with neck and
arm NRS values of 42.2 and 44.7, respectively, and 95.3% pa-
tients with excellent or good satisfaction at the 12-month fol-
low-up.

As mentioned above, inflammatory reactions appear to play
important roles in the mechanism responsible for radicular pain
(15), and the rationale underlying epidural corticosteroid ad-
ministration addresses the anti-inflammatory response induced
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by the inhibition of the phospholipase A.-initiated arachidonic
acid cascade (14). Interlaminar and transforaminal injections
are common methods for delivering corticosteroid to the epi-
dural space, and Huston (22) reviewed the efficacy, complica-
tions, side-effects, and techniques for the two methods. To im-
prove the efficacy of epidural corticosteroid, the transforaminal
route has been recommended to deposit the drug near the nerve
root in the anterior epidural space, at the interface between a
herniated disc or foraminal stenosis and inflamed nerve roots
(23). However, several cases of severe neurological disability
and even fatal spinal cord infarction have been reported after
transforaminal epidural steroid injection (14, 24). Nevertheless,
aretrospective cohort study conducted by Botwin et al. (25) con-
cluded that fluoroscopically guided interlaminar cervical epi-
dural injections are safe in patients with cervical radicular pain,
based on the low incidence of complications observed and the
absence of major complications in their study. Furthermore,
Abbasi et al. (26) concluded that when an interlaminar cervical
epidural steroid injection is correctly carried out in a coopera-
tive patient using fluoroscopy and contrast medium, the inci-
dence of complications is low. In the present study, no serious
complications were encountered. Nevertheless, to ensure the
safety of epidural neuroplasty and to maximize its therapeutic
benefits, fluoroscopic guidance and great care are required (27).

Cervical radicular pain caused by root compression due to
spondylosis or disc herniation is a common cause of neck and
arm pain, and has considerable impact on the overall health
status of an individual (1). Importantly, almost 5% of affected
adults are substantially disabled by neck pain during any 6-
month period (28). Ektor-Andersen et al. (29) reported that self-
reported health scores decreased with increasing pain in the
shoulder-neck area. In the present study, NDI scores were sig-
nificantly reduced from a mean pre-procedural value of 17.5 to
4.47 and 2.25 at 3 and 12 months after the procedure, respec-
tively (P < 0.001). Accordingly, our findings suggest that epidu-
ral neuroplasty dramatically improves the functional status at
short- and long-term follow-up.

Our study has several limitations. This was a retrospective
study and the lack of a control group is a limitation. Cervical ra-
dicular pain is an extremely painful condition, and it is practi-
cally difficult to manage patients with conservative treatment
only. And we performed an additional cervical epidural injec-
tion when a postprocedural NRS was > 50; 12 patients received
an additional injection at 1 month after epidural neuroplasty.
Also, our patients had been taking oral medication including
nonsteroidal anti-inflammatory agents and muscle relaxants
for an average of 3.9 weeks after the procedure. Despite these
limitations, this study demonstrates the clinical outcomes of
cervical epidural neuroplasty for the treatment of cervical disc
herniation.

In conclusion, we evaluated for the first time the clinical out-
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comes of epidural neuroplasty in the treatment of CDH. Cervi-
cal epidural neuroplasty is an effective and safe procedure for
the treatment of CDH. In cases of normal neurological function,
we recommend epidural neuroplasty as the next-step treatment
modality in the treatment of CDH refractory to conservative
treatment.
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