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Computed Tomography Fluoroscopy-Guided Selective
Nerve Root Block for Acute Cervical Disc Herniation

Sang Soo Eun, M.D., Won Sok Chang, M.D. 2 Sang Jin Bae, M.D.,* Sang-Ho Lee, M.D., Ph.D.,* Dong Yeab Lee, MD.*
Departments of Orthopedic Surgery,' Anesthesiology and Pain Medicine;? Radiology,’ Neurosurgery,* Wooridul Spine Hospital, Seoul, Korea

Objective : To analyze the clinical outcomes of computed tomography (CT) fluorascopy-guided selective nerve raot block (SNRB) for severe arm
pain caused by acute cervical disc herniation.

Methods : The authors analyzed the data obtained from 25 consecutive patients who underwent CT fluoroscopy-guided SNRB for severe arm
pain, i.e., a visual analogue scale {VAS) score of 8 points or more, caused by acute soft cervical disc herniation. Patients with chronic arm pain,
motor weakness, and/or hard disc herniation were excluded.

Results : The series comprised 19 men and 6 women whose mean age was 48,1 years (range 35-72 years). The mean symptom duration was
175 days {range 4-56 days} and the treated level was at C5-6 in 13 patients, C6-7 in 9, and both C5-6 and C8-7 in 3. Twenty-three patients
underwent SNRB in 1 session and 2 underwent the procedure in 2 sessions. No complications related to the procedures occurred. At a mean
follow-up duration of 11.5 months {range 6-22 months), the mean VAS score and NDI significantly improved from 9 and 58.2 to 3.4 and 28.1,
respectively. Eighteen out of 25 patients (72%} showed successful clinicaf results. Seven patients {28%] did not improve after the procedure, and
5 of these 7 underwent subsequent anterior cervical discectomy and fusion.

Conclusion : CT fluoroscopy-guided SNRB may play a role as a primary conservative treatment for severe arm pain caused by acute cervical

disc herniation.
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INTRODUCTION

Cervical radicular pain, which is usually caused by cervical
disc herniation, is a common condition”. The natural history
of cervical radiculopathy is usually favorable. However, some
patients with acute cervical disc herniation may suffer from
severe arm pain, which is unresponsive to conservative treat-
ments such as oral analgesics and/or physical therapy. In these
situations, patients usually require surgical treatment. Because
of the well-known drawbacks of anterior cervical spinal sur-
gery, such as perioperative complications, limitation of range
of motion, and/or adjacent segment degeneration””, selective
nerve root block (SNRB) has played an important role as a
conservative treatment for cervical disc herniation. The clini-
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cal results of SNRB for cervical disc herniation have been
reported to be favorable®*1?,

The question that remains is whether SNRB would work
in patients with very severe arm pain, i.e., a visual analogue
scale (VAS) score of 8 points or more, caused by acute cervical
disc herniation. Surgeons usually recommend urgent surgical
intervention for these patients, since they do not usually re-
spond well to any conservative treatments. Howevet, reports
focusing on the clinical outcomes of SNRB for severe arm
pain due to acute cervical disc herniation are limited.

In the present study, we analyzed the dinical outcomes of
25 consecutive patients who underwent computed tomogra-
phy (CT) fluoroscopy-guided SNRB for severe arm pain
caused by acute cervical disc herniation.

MATERIALS AND METHODS

The authors retrospectively analyzed the data obtained
from 25 consecutive patients who underwent CT fluoroscopy-
guided SNRB for severe arm pain caused by acute cervical
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disc herniation from May 2008 through September 2009.
The inclusion criteria were as follows : 1) soft cervical disc
herniation was demonstrated on the CT' scan and/or mag-
netic resonance imaging (MRI); 2) the patients exhibited
severe arm pain, i.e., a VAS score of 8 points or more that
was consistent with the radiologic findings; and 3) the disc
herniation was considered acute when the symptom dura-
tion was less than 8 weeks. Patients with chronic arm pain,
motor weakness, myelopathy, and/or hard disc herniation
were excluded from this review.

A neurosurgeon performed a primary evaluation of the
patients including history taking, and neurological and radi-
ological examinations. When a patient with acute cervical
disc herniation met the inclusion criteria, the patient was re-
ferred to 1 of 2 highly experienced pain management doctors
who were engaged in the full-time practice of spinal injec-
tions. The doctors performed a CT fluoroscopy-assisted
cervical transforaminal injection of steroid. This technique
was recently described in detail by Kim et al."” CT images
were obtained to ensure a safe pathway posterior to the an-
terior scalene, carotid artery, and internal jugular vein target-
ing the anterior to superior articular process. As a 23 G spinal
needle was advanced, a multi-slice CT' fluoroscopy image
was taken by foot pedal. For confirmation, 0.2 mL of con-
trast media was first injected, and then 1 mL of a 0.375%
lidocaine solution containing 20 mg of triamcinolone was
injected (Fig. 1).

Pain was measured before and after the procedure, using
the 10-point VAS, and functional status was assessed using
the Neck Disability Index (NDI)"”. Clinical success was
defined as a > 4 points improvement in the VAS score, > 25%
improvement in the NDI score, no major complications
related to the procedure, and no requirement for subsequent
cervical spinal surgery. Complications were categorized using
the classification scheme described by Carreon et al.¥, which

Fig. 1. A 51-year-old female had been suffering from severe right arm pain
for 1 month. The axial T2-weighted magnetic resonance image {(A) shows
disc hemiation at the C6-7 level on the right side. A bone set image from CT
fluoroscopy at the C6-7 level (B} shows a well-placed needle and injected
contrast media inside the foramen and posterclateral epidural space. The
needle is kept safely away from the carotid artery, intemal jugular vein, and
vertebral artery. The head is tumed fo the contralateral side.

divides them into major and minor complications. Major
complications were those that had a negative effect on a
patient’s recovery, whereas minor complications were those
that did not affect recovery significantly. All patients were
followed up at the neurosurgeon’s outpatient clinic at 3 weeks
afier the procedure and asked to rate their response 1o the
injection as ‘markedly improved’, ‘improved but still with
residual arm painl, or ‘not improved at all’. Any problems
related to the procedure were recorded at this time. A trained
nurse collected the final follow-up data in March 2010 by
telephone interview. Statistical analysis was performed using
a paired sample t-test and a p value of less than 0.05 was

considered significant.

RESULTS

The series comprised 19 men and 6 women whose mean
age was 48.1 years (range 35-72 years). The mean symptom
duration was 17.5 days (range 4-56 days). The treated level
was at C5-6 in 13 patients, C6-7 in 9, and both C5-6 and
C6-7 in 3. Tiwenty-three patients underwent SCRB in 1
session and 2 underwent the procedure in 2 sessions. There
were no complications related to the procedures.

At a mean follow-up duration of 11.5 months (range 6-22
months), the mean VAS score and NDI significantly imp-
roved from 9 and 58.2 to 3.4 and 28.1 respectively (p <
0.001). At 3 weeks after the procedure, 16 out of 25 patients
showed a marked improvement of arm pain. Two out of 25
patients had improved, but still had residual arm pain, There-
fore, these 2 patients underwent CT fluoroscopy-guided
SNRB one more time and showed a marked improvement
of arm pain after the second procedure. All of these 18 pad-
ents (72%) showed the following successful clinical results at
the final follow-up : significant improvements in arm pain (a
VAS score from 9.2 to 1.6, p < 0.001), functional status (an
NDI score from 63.4% to 20.9%, p < 0.001), and no re-
quirement for cervical spinal surgery. None of these 18
patients experienced recurrence of arm pain during the follow-
up period. Seven patients (28%) did not improve at all after
the procedure, and 5 of these 7 underwent subsequent an-
terior cervical discectomy and fusion within 2 week of the
initial procedure. Two of these 7 patients refused to undergo
cervical spinal surgery. They undertook conservative treat-
ment, such as oral analgesics, herbal medication and/or acu-
puncture at other hospitals (Table 1).

DISCUSSION

SNRB is performed as a conservative treatment modality
for cervical radiculopathy. The clinical outcomes of thera-
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Table 1. Demographics and clinical results

Gt e o o Levd o Block - Inidal Initidl  Final L
NQ L Sex Age  Sxduration () ’SId,e iumber. - VAS NOF L S,urgery
1 M 49 28 C67 L 1 8 56 8 Y
2 M 39 14 c67 L 1 9 55 18.3 N
3 M 54 42 c67 R 1 9 56 9 56 Y
4 M 53 5 Cs6 L 1 9 60 0 167 N
5 M 40 10 Cs6 R 1 8 463 6 40 N
6 M 54 14 56,67 L 1 10 30 8 30 Y
7 M 46 5 C56 R 1 10 633 2 183 N
8 F 50 56 c67 L 1 8 35 8 317 N
9 M 48 5 Cs6 L 1 9 60 9 60 Y
10 M 37 56 c67 L 1 8 50 2 183 N
1 M 35 14 Cs6 L 2 8 45 2 20 N
12 F 36 7 C67 L 1 9 60 1 167 N
13 F 51 30 C67 R 2 10 70 1 183 N
14 M 50 14 Cs6 L i 8 55 1 183 N
15 M 53 7 Cs6 L 1 10 66.7 1 167 N
16 M 72 14 Cs6,67 L i 9 66.7 1 20.4 N
17 M 52 7 Cs6 R 1 9 70 1 183 N
18 M 57 4 Cs6 R 1 10 65 2 333 N
19 F £ Cs6 R 1 10 783 1 183 N
20 M 49 4 C67 L 1 10 64 10 64 e
21 F 48 8 Cs6,67 R 1 10 783 1 183 N
2 M 52 20 Cs6 L 1 10 78.3 1 233 N
23 M 4 21 C56 L 1 10 68.3 5 283 N
2% M 52 4 C67 R 1 9 66.7 3 30 N
25 F 41 4 Cs6 R 1 10 80 3 18.3 N

F: female, M : male, NDI : Neck Disability Index, DI : Oswaestry Disability Index, Sx : symptom, VAS : visual analogue scale

peutic SNRB for cervical radiculopathy have been reported
to be favorable. Bush and Hillier” injected corticosteroids in
68 patients with cervical radiculopathy, all of whom were
potential candidates for cervical spinal surgery. After serial (an
average of 2.5) injections using fluoroscopy-guided peri-
radicular and epidural injection techniques, all patients reco-
vered satisfactorily, without the need for surgical interven-
tion. Slipman et al.'¥ reported good or excellent results in
60% of the patients after therapeutic SNRB for patients with
atraumatic cervical spondylotic radicular pain, who had failed
to improve with non-invasive measures. In the present study,
all patients enrolled were candidates for cervical spinal sur-
gery and 72% showed improvement of arm pain 3 weeks
after the procedure.

One of the concerns about SNRB is the durability of the
treatment effect. Berger et al.? treated 18 patients with cer-
vical radiculopathy by CT-guided foraminal injections and
reported effective (= 50%) long-term pain relief in 11 out of
18 patients (61.1%). Cyteval et al.9 reported good long-term
pain relief in 60% of patients at 6 months. However, in a
study by Razzaq et al."”, who defined long-term pain relief as
a decrease of more than 4 points on the VAS at 6 months
after the procedure, 57% of the patients had no long lasting

pain relief from SNRB. They, therefore, concluded that
SNRB had limited efficacy for the definitive treatment of
nerve root pain, but may lead to significant short-term relief,
in a subgroup of patients. However, it should be considered
that they performed SNRB under the guidance of fluoros-
copy only. In the present study, 72% of the total patients
improved 3 weeks after the procedure and all of them
showed successful results at the final follow-up. The results of
the present study show that CT fluoroscopy-guided SNRB
may lead to significant short-term and long-term pain relief
and is efficacious for acute cervical radiculopathy caused by
soft disc herniation. The good results of the present study
may be attributable to the narrow inclusion criteria, ie.,
acute soft cervical disc herniation, as well as the use of the
multislice CT fluoroscopy-guided technique. Compared
with SNRB using fluoroscopy only, SNRB using the mul-
tislice CT fluoroscopy-guided technique enables a more
precise placement of injectate close to the disc-nerve root
interface and near the dorsal root ganglia, maximizing the
therapeutic effect in terms of both short- and long term pain
relief'”. However, it should be considered that not all patients
with acute cervical disc herniation improve with CT fluoros-
copy-guided SNRB. In the present study, 20% of the
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patients underwent subsequent cervical spinal. However,
SNRB can be used as a diagnostic modality. Diagnostic
SNRB can discern the presence or absence of cervical path-
ologies that cause radiculopathy. In cases where the MRI
findings are equivocal, multilevel, and/or do not match with
the clinical symptoms, SNRB can be useful for decision-
making. Positive SNRB results are known to be associated
with good surgical outcomes'”.

The complication rate after SNRB using fluoroscopy only
for cervical radiculopathy is reported to be low. However,
vascular and neural complications may occur during this
procedure, which may result in, although rare, spinal cord
infraction, quadriplegia, and even death*'*'?, Therefore, the
effort to minimize any chance of complications is of the ut-
most importance during SNRB. Unlike SNRB using fluoro-
scopy only, one can identify the major cervical vessels and
other important anatomical structures on a CT axial view
with superior anatomic resolution using the multislice CT
fluoroscopy-guided technique. One can therefore place the
needle more safely and precisely for injection without any
complications compared with SNRB using fluoroscopy only.
Kim et al.’V reported no serious complications with this
technique and our results confirm this finding, as there were
no complications either during or after the procedure in the
cases we analyzed.

There are several limitations to this study. It was retrospec-
tive, and there was no control group with which outcomes
may be compared. Furthermore, the sample size was relat-
vely small. The follow-up data collection took place at an
average of 11.5 months after treatment, but the follow-up
time varied from 6 to 22 months. Despite these limitations,
this study demonstrates the efficacy and durability of CT
fluoroscopy-guided SNRB for patients with severe radicular
pain caused by acute soft cervical disc herniation.

CONCLUSION

A considerable number of patients suffering from severe
arm pain caused by acute cervical disc herniaiton could be
helped by CT fluoroscopy-guided SNRB. This would also
avoid the need for cervical spinal surgery. Thus, CT fluoros-
copy-guided SCRB can be considered as a useful conserva-
tive treatment option for severe arm pain caused by acute soft
cervical disc herniation.
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