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Background: 

To improve residual pain management in acute cervical radiculopathy treated with NSAIDs, the feasibility 
of early and repeated low-dose interscalene brachial plexus block (IS-BPB) needs to be assessed.

Methods: 

This was a prospective study on patients receiving NSAIDs (loxoprofen) for cervical radiculopathy of 
≤ 2-week onset. Pain was assessed using the visual analogue scale (VAS). A low-dose ultrasonography 
(USG)-guided IS-BPB (dexamethasone [1.65 mg; 0.5 ml] and mepivacaine [1%; 3.0 ml]) was performed at 
baseline and weekly thereafter for 4 weeks in an outpatient setting for the intervention group. All patients were 
evaluated using a visual satisfaction score (VSS) at week 4. Patients with baseline VAS scores ＜ 70 (mild to 
moderate pain; MM group) and ≥ 70 (severe pain; SE group) were compared to the controls receiving NSAIDs.

Results: 

A total of 316 IS-BPBs were performed in the intervention group. There was a significant difference in the 
decline in the VAS from week 0 to week 3 in the MM and SE groups (P ＜ 0.05); however, from week 3 
to week 4, the therapeutic effect exhibited no significant difference. Thirteen patients at week 2 (15.5%; MM: 
27.7%; SE: 0%), 43 at week 3 (51.2%; MM: 83.0%; SE: 10.8%), and 47 at week 4 (56.0%; MM: 85.1%; SE: 
18.9%) achieved a VAS score of ≤ 20. Patient satisfaction was high, and the decrease in VAS scores in both 
groups was significant (P ＜ 0.05) compared to the controls. 

Conclusions: 

Weekly, low-dose, USG-guided IS-BPB can be implemented for early pain relief in acute cervical 
radiculopathy, with high patient satisfaction. (Korean J Pain 2014; 27: 125-132)
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INTRODUCTION

Cervical radiculopathy is marked by nerve compression 

due to disc herniation or arthritic bone spurs, and presents 

as neck pain and radiating arm pain or numbness accom-

panied by sensory deficits and motor dysfunction [1]. The 

pain is caused by a combination of factors that include in-

flammatory mediators (e.g., substance P), changes in vas-

cular response, and intraneural oedema [2]. Cervical radi-

culopathy is one of the common types of peripheral neuro-

pathic pain [3]. 

Interscalene brachial plexus block (IS-BPB) is used in 

surgery of the shoulder and is being considered as a possi-

ble option for treating cervical radiculopathy. It provides 

superior analgesia, uses a lower dose of anaesthetic, and 

is associated with fewer side effects and greater patient 

satisfaction. It is also easy to perform because the ana-

tomical landmarks are readily identifiable [4]. Furthermore, 

in comparison with supraclavicular and axillary BPBs, the 

sensory block pattern of IS-BPB covers the largest area, 

including the upper dermatomes of the brachial plexus [5]. 

In addition, an ultrasonography (USG)-guided approach for 

IS-BPB has been shown to significantly improve the onset 

and completeness of sensory and motor block, reduce the 

incidence of paraesthesia, and confer greater safety [6]. 

The advantages of IS-BPB as a single low-dose nerve block 

during surgery can be effectively and safely translated into 

repeated nerve blocks for pain relief in cervical radicu-

lopathy. Moreover, the drawbacks of IS-BPB encountered 

during surgery can be avoided in the outpatient setting. 

These include the onset time of anaesthesia; requirement 

of high doses, at which total motor paralysis and sensory 

loss may occur; and side effects associated with high doses, 

such as neurotoxicity, central nervous system symptoms, 

prolonged paralysis of sensory and motor nerves, symp-

toms of cardiovascular collapse, and phrenic nerve paraly-

sis [7-9]. 

In this study, we evaluated the feasibility of early and 

repeated USG-guided IS-BPBs for residual pain in patients 

receiving nonsteroidal anti-inflammatory drugs (NSAIDS) 

for cervical radiculopathy in an outpatient setting. Low 

doses of dexamethasone (1.65 mg; 0.5 ml) and mepiva-

caine (1%; 3.0 ml) were used to selectively block the identi-

fied radicular pain pathway component (C5, or C6, or C7). 

We tried to highlight the relevance of targeting pain as a 

symptom and effectively treating it with repeated low-dose 

nerve blocks, while waiting for the cervical radiculopathy 

to resolve with other nonoperative measures or as a natu-

ral disease process. 

MATERIALS AND METHODS

1. Study design

This prospective study was carried out on consecutive 

commuting outpatients who had cervical radiculopathy of 

≤ 2-week onset and were referred to our hospital between 

June 2010 and May 2012. All patients were initially treated 

with NSAIDs; after the first visit, they were converted to 

1 tablet of loxoprofen (after each meal, 3 tablets/day), so 

that all patients received loxoprofen for a minimum of 3 

days. They were then offered a choice of intervention (the 

USG-guided IS-BPB procedure) or continued treatment 

with NSAIDs. Based on their choice, the patients were 

grouped as either the intervention or control group. For 

both these groups, pain was assessed using the visual an-

alogue scale (VAS, 100 mm) at baseline (week 0) and every 

week thereafter for 4 weeks. All patients were evaluated 

with a visual satisfaction score (VSS) at week 4. In the 

intervention group, time for recovery from motor paraly-

sis of the treated arm was recorded for patients experi-

encing motor paralysis after IS-BPB. IS-BPB and NSAIDs 

were discontinued when the VAS score reached ≤ 20, and 

restarted if it increased to ≥ 20 within the 4-week treat-

ment period. For patients in the intervention group with a 

VAS score of ≥ 20 at week 4, a final IS-BPB procedure 

was performed, and they were continued on loxoprofen. 

Patients were followed up for 6 months in the outpatient 

department or telephonically. Patients with persistent pain 

after 4 weeks of IS-BPB were treated with one of the fol-

lowing procedures: a nerve root block, intradiscal steroid 

injection, selective transforaminal epidural block, cervical 

epidural block, or tramadol/acetaminophen combination 

tablets. 

Patients in the intervention group were further eval-

uated by dividing them into 2 groups based on the baseline 

VAS score: (1) VAS score ＜ 70 (mild to moderate pain; MM 

group) and (2) VAS score ≥ 70 (severe pain; SE group). 

They were later compared to the controls treated with 

NSAIDS only (patients who refused interventional treat-

ment). The study was approved by the ethics committee 

of the Nara Perfectural Mimuro Hospital, and written in-

formed consent was obtained from all patients enrolled in 
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Fig. 1. Contrast imaging using 3.5 ml of contrast injected 
via the ultrasonography-guided interscalene brachial plexus
block procedure in a volunteer. The image shows that the 
contrast has spread favourably close to the nerve root.

the study. The study was conducted in accordance with the 

Good Clinical Practices (GCP) guidelines and the Declara-

tion of Helsinki.

2. Patients

Patients with cervical radiculopathy originating from a 

single root within 2 weeks of onset, who did not develop 

cervical myelopathy or upper limb muscular weakness or 

spine instability, were enrolled. The patients were diag-

nosed with the presence of osteophytes in the interverte-

bral foramen (confirmed by cervical radiograph plain X-P 

or computed tomography [CT]) or disc herniation (con-

firmed by cervical magnetic resonance imaging [MRI]). 

Subjective symptoms, loss of sensation, and neurological 

findings were assessed with the Jackson’s test and 

Spurling’s test and by sensory and motor evaluation of the 

involved nerve root. Subjects with confirmed injection of 

the total dose in the interscalene groove were considered 

for evaluation. Patients with coagulation abnormalities, 

ongoing antithrombotic therapy, diabetes, digestive ulcers, 

kidney disease, or lung disease were excluded from the 

study. Patients who showed no interscalene spread of the 

drug with USG at any time point within the 4 weeks were 

excluded from the study. Nonoperative measures such as 

the use of cervical collar and traction were allowed if 

necessary. 

3. Treatments

1) Interscalene brachial plexus block procedure: IS-BPB 

was performed under ultrasound guidance for all individuals 

in the intervention group as a part of the protocol. Low- 

dose dexamethasone (1.65 mg; 0.5 ml) and mepivacaine 

(1%; 3.0 ml), for a total volume of 3.5 ml, was injected 

using a 22 G × 50 mm (B/BRAUN, Tokyo, Japan) needle; 

the needle puncture was parallel to the ultrasound probe. 

Care was taken that the needle did not go beyond the mid-

dle scalene muscle fascia, as observed from the drug in-

jection image. This was confirmed by USG while the first 

1 ml was being injected. Thereafter, the remaining amount 

(2.5 ml) was injected. The drug was administered primarily 

between the upper and middle neural stems. The USG- 

guided IS-BPB procedure with contrast imaging showing 

the area and pattern of contrast distribution performed in 

a volunteer (not included in this study) is shown in Fig. 1. 

After drug injection, the patients were placed on bed rest, 

and their blood pressure and oxygen saturation (SPO2) 

levels were monitored for at least 1 hour. Patients experi-

encing partial motor nerve paralysis were allowed to return 

home after complete recovery of the treated arm.

4. Endpoints

The primary endpoint was to evaluate the feasibility 

and efficacy of early and repeated USG-guided IS-BPB in 

an outpatient setting, for residual pain in patients with 

acute cervical radiculopathy. The secondary endpoints in-

cluded assessing whether low-dose IS-BPB could be a 

suitable choice for an intervention treatment, could reduce 

adverse events and increase safety, and also reduce the 

need for conventional doses of anaesthetic agents.

5. Safety

After every IS-BPB procedure, the patient’s blood 

pressure and SPO2 were monitored for 1 hour. Adverse 

events were also monitored, and the patient was allowed 

to return home after complete recovery from motor nerve 

paralysis of the treated arm. Patients were advised to re-

port any adverse events that occurred during the entire 

study duration.

6. Statistical analysis

Changes in VAS scores at each of the observation 

points were compared with one-way repeated measures 
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Table 1. Patient Demographics and Baseline Characteristics

Patient variables Mild to moderate pain (MM) group Severe pain (SE) group Total

Intervention group
  N
  Age, mean (range), years
  Sex (men/women)
  Body weight, mean (SD), kg
  Body height, mean (SD), cm
Nerve root
  C5
  C6
  C7
Control group (NSAIDs only)
  N
  Age, mean (range), years
  Sex (men/women)
  Body weight, mean (SD), kg
  Body height, mean (SD), cm
Nerve root
  C5
  C6
  C7

47
  57.9 (24−88)

18/29
59.5 (10.4)

162.9 (10.4)

10
14
23

19
  67.4 (44−86)

9/10
60.9 (8.3)

161.4 (10.3)

 3
 7
 9

37
  58.1 (28−79)

15/22
58.7 (13.0)

160.2 (11.7)

 8
15
14

13
  60.3 (25−83)

5/8
60.1 (12.4)

166.4 (11.4)

 4
 6
 3

84
−

33/51
−
−
18
29
37

32
−

14/18
−
−
 7
13
12

The groups were not significantly different for any patient variables. MM group: VAS < 70, SE group: VAS ≥ 70. SD: standard deviation,
NSAIDS: nonsteroidal anti-inflammatory drugs. 

Fig. 2. Change in visual analogue scale scores over the study
duration. (◆) Intervention group patients and (■) Control 
group. SD: standard deviation, VAS: visual analogue scale. 
*P ＜ 0.05, compared with control group. 

analysis of variance (ANOVA), in terms of the afflicted 

nerve and severity. Patient baseline characteristics in 

terms of severity and treatment outcome during the study 

duration were analysed using an unpaired t-test and the 

chi-squared test, with the level of significance set at P ＜ 

0.05. Average values are expressed as the mean ± SD.

RESULTS

1. Patient demographics and baseline characteristics

A total of 88 patients were enrolled in the intervention 

group and 32 in the control group. Four patients were ex-

cluded from the intervention group because they did not 

show a USG-detected interscalene spread of the drug. 

Thus, 84 (95.5%; 33 men, 51 women) patients from the in-

tervention group were evaluated. Table 1 shows the base-

line characteristics of the intervention and control group 

patients divided into the MM and SE categories (Table 1). 

2. Evaluation of VAS in all patients

The VAS score (mean ± SD) showed a significant de-

cline from week 0 (63.3 ± 19.4) to week 4 (20.0 ± 10.3). 

All patients experienced pain relief as early as week 1 (VAS 

score, 40.9 ± 13.9), and further improvement was seen 

at week 2 (29.0 ± 10.8) (Fig. 2). There was no significant 

difference in the therapeutic effect based on the VAS 

score, among patients with C5, C6, and C7 nerve root 

involvement. 
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Fig. 3. Change in visual analogue scale scores in the (▲)
Mild to moderate pain, intervention group, (●) Severe pain,
intervention group, and (■) Control group, over the study 
duration. SD: standard deviation, VAS: visual analogue scale.
*P ＜ 0.05, compared with control group.

Table 2. Patient Response to the IS-BPB Procedure

VAS score 
range

Severe pain (SE) group Mild to moderate pain (MM) group

Week 0
(n)

Week 1
(n)

Week 2
(n)

Week 3
(n)

Week 4
(n)

Week 0
(n)

Week 1
(n)

Week 2
(n)

Week 3
(n)

Week 4
(n)

70−100
61−69
51−60
41−50
31−40
21−30
0−20
IS-BPBs*

37
0
0
0
0
0
0

37

3
2
7

11
6
8
0

37

0
0
2
5
9

21
0

37

0
0
1
0
6

26
4

33

0
0
1
1
2

26
7

30

0
11
10
14
12

0
0

47

0
1
2

13
9

21
1

46

0
0
1
3
3

27
13
34

0
0
0
2
0
6

39
8

0
0
1
1
0
5

40
7

Controls

Severe pain (SE) group Mild to moderate pain (MM) group

70−100
61−69
51−60
41−50
31−40
21−30
0−20

13
0
0
0
0
0
0

10
1
2
0
0
0
0

6
4
3
0
0
0
0

2
6
4
0
1
0
0

3
2
7
0
1
0
0

0
7
7
2
3
0
0

2
3
6
5
2
1
0

1
2
3
7
3
3
0

1
1
3
7
1
6
0

0
1
2
3
6
4
3

IS-BPB: interscalene brachial plexus block, VAS: visual analogue scale. *IS-BPB was performed for every patient in the intervention group
from week 0 to week 4, if the VAS score was above 20.

3. Treatment of patients with persistent pain at week 4

Among patients reporting pain at the end of week 4, 

10 were treated with a nerve root block, 10 with a cervical 

epidural block, 3 with both a nerve root block and intra-

discal steroid injection under fluoroscopy, and 2 with both 

a nerve root block and tramadol/acetaminophen combina-

tion tablets. The longest treatment course lasted 19 weeks 

for 1 patient who underwent 2 nerve root block procedures 

along with tramadol/acetaminophen combination tablets. 

Only 1 patient underwent a laminectomy at week 9.

4. Evaluation of VAS between the MM and SE groups

There was a significant difference in the decline in VAS 

score from week 0 to week 3 in the MM and SE groups 

(P ＜ 0.05); however, from week 3 to week 4, the ther-

apeutic effect exhibited no significant difference. The VAS 

values between the MM and SE groups at weeks 1, 2, 3, 

and 4 were significantly different (P ＜ 0.05), with patients 

in the SE group less likely to experience alleviation of 

symptoms until week 4 (Fig. 3). Patients in the MM group 

showed an early treatment response in comparison to the 

SE group (Fig. 3). The treatment was concluded as early 

as week 2 (requiring 2 IS-BPBs) for 13 patients because 

they achieved a VAS score of ≤ 20 (15.5%; MM group: 

27.7%; SE group: 0%). A total of 43 patients (51.2%; MM 

group: 83.0%; SE group: 10.8%) at week 3 (requiring 3 

IS-BPBs) and 47 patients (56%; MM group: 85.1%; SE 
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group: 18.9%) at week 4 (requiring 4 IS-BPBs) achieved a 

VAS score of ≤ 20. The rate of study treatment completion 

was significantly higher in the MM group than in the SE 

group at weeks 2, 3, and 4 (P ＜ 0.05) (Table 2). At week 

2, 86.9% of all patients (MM group: 91.5%; SE group: 81.1%) 

had achieved a VAS score of ≤ 40, while 89.3% (MM group: 

95.7%; SE group: 81.1%) had a VAS score of ≤ 30 at week 3.

5. Comparison with the controls

When compared to the controls treated with NSAIDS 

alone, there was a significant reduction in the VAS scores 

in the MM and SE groups over the 4 weeks (P ＜ 0.05; 

Mann-Whitney U test).

6. Visual satisfaction score

There was no significant difference in the VSS of pa-

tients in the MM and SE groups (Mann-Whitney U test) 

in the intervention group. At week 4, a majority of patients 

reported a VSS of ≥ 80, and 2 patients (1 each in the MM 

and SE groups) with a VAS score of 55 reported a VSS of 

53 and 35, respectively. Additionally, 1 patient in the SE 

group with a VAS score of 44 reported a VSS of 78 at week 4.

In the control group, only 5 patients (26.3%) in the MM 

group and no patients (0%) in the SE group reported a VSS 

of ≥ 80.

7. Safety

A total of 84 episodes of partial motor nerve blocks 

lasting 84.7 ± 40.9 minutes (range, 25-190 minutes) were 

noted, from a total of 316 IS-BPBs performed. No reports 

of Horner's symptoms, recurrent laryngeal nerve paralysis, 

haemodynamic changes, respiratory discomfort, and 

symptoms of IS-BPB-induced neuropathy were noted in 

this study. 

DISCUSSION

This study evaluated the feasibility of using repeated, 

low-dose, USG-guided IS-BPB in an outpatient setting for 

residual pain in patients with acute cervical radiculopathy 

treated with NSAIDS. Our study showed that patients on 

NSAIDS experienced significant pain that could be easily 

targeted with weekly USG-guided IS-BPB, a safe and fea-

sible procedure. This adds to recent research on effective 

and target-specific measures to treat pain [10,11], helping 

clinicians to manage pain more effectively.

Although cervical radiculopathy is treated conser-

vatively [3,12,13] and symptoms resolve in 3 to 6 months 

[14,15], one third of patients continue to have persistent 

symptoms [1,16]. Theoretically, NSAIDs provide an an-

algesic effect and reduce inflammation around the nerve 

route, thereby decreasing its sensitivity to compression; 

however, there is no evidence that NSAIDs are more effec-

tive than pure analgesics such as acetaminophen [3]. 

Patients managed conservatively, who do not find relief 

from pain and suffer from the side effects of long-term 

NSAID administration, are often referred to the outpatient 

pain control unit at our hospital. We believe that these pa-

tients with residual pain are ideal candidates for this re-

peated USG-guided IS-BPB procedure, which can be per-

formed in an outpatient setting.

Treatment with pain medications and nerve block ther-

apy are often practiced in parallel, and several blocks such 

as BPB, nerve root block, cervical epidural block, and stel-

late ganglion block are considered [17-20]. A nerve root 

block, which is the closest to the dorsal root ganglia (DRG) 

that receives compression, is considered to be most effec-

tive [19]. However, it requires a fluoroscopic device and often 

cannot be performed immediately after diagnosis, making 

it a difficult choice for implementation in an outpatient 

setting. A nerve root block can also be performed under 

USG guidance, but when the needle is advanced up to the 

nerve root level (unlike when performed with a contrast 

agent under fluoroscopy), anatomically, there may be more 

complications than with BPB, such as blood vessel puncture 

and subarachnoid injection. Various reviews and studies 

have discussed the advantages and disadvantages of the dif-

ferent types of BPBs in relation to the equipment required, 

dose administered, and the technique used [5,17,19-22]. 

Therefore, a small-dose BPB under USG guidance that can 

mimic the efficacy of a nerve root block could potentially 

resolve the problems of equipment needs and compli-

cations.

The efficacy of any interscalene approach for cervical 

radiculopathy can be enhanced by USG in terms of the ac-

curacy, lack of side effects [5,23], and lower dose required. 

Although it can help avoid direct contact with the nerves 

and larger blood vessels [24], it is often difficult to avoid 

small blood vessels that cannot be visualized by USG. This 

unintentional inclusion of small vessels further increases 

the desirability for a smaller dosage and volume. In the 

present study, USG was able to cover the C5-C7 nerve 
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roots by administering the drug between the stems of 2 

nerve roots, thereby affecting the main nerve trunk. 

Conventionally, higher quantities of anaesthetics and 

steroids are used for IS-BPB and other BPBs in an out-

patient setting [18], which may cause motor nerve paralysis 

leading to enhanced patient anxiety and safety concerns 

for travel. In addition, injecting large volumes of these 

drugs may lead to accidental intravascular injection. The 

lower absolute quantities of anaesthetics and steroids used 

in this study reduced the possibility of local anaesthetic in-

toxication, phrenic nerve paralysis, and neurotoxicity 

[7,22,23]. Phrenic nerve paralysis has been reported to 

occur 45% of the time with a 5 ml injection volume [22]; 

therefore, careful attention is required even when a 3.5 ml 

volume is injected. However, in the present study, no such 

side effects were observed.

In terms of severity, the SE group exhibited a tendency 

for delayed pain relief. This suggests that for patients with 

severe pain, a block under fluoroscopy, such as a nerve 

root block, or the use of weak opioids should be considered 

at an early stage. Opioids are indicated in selected patients 

with moderate to severe pain that is refractory to non-

opioid agents and nonpharmacological therapies [3]. Early 

treatment is important because prolonged symptoms lead 

to a complex intertwining of not only the elements of noci-

ceptive and neuropathic pain, but also of sympathetically 

maintained pain [25] and psychogenic and societal [26] 

factors, which support the transition to chronic pain. The 

patients in this study presented with acute pain, which may 

have contributed to the high efficacy of IS-BPB in the MM 

group. 

It could be inferred from the contrast distribution that 

the drug could reach close to the nerve root. However, it 

is unknown whether the drug actually reached all the nerve 

roots (C5, C6, or C7) in all the patients. It is also possible 

that if the needle gets to the peripheral site of the nerve 

root, the drug may not spread centrally; thus, the drug 

acts like a peripheral nerve block. The patients in this 

study experienced immediate pain relief with IS-BPB. 

Temporary blocking of peripheral nociceptive input using 

IS-BPB can normalize the central processing of pain, 

thereby eliminating allodynia and other associated abnor-

malities such as spontaneous pain [27].

The limitations of this study include a comparison with 

historical controls treated with NSAIDS. Furthermore, be-

cause this study involved patients with acute cervical radi-

culopathy, alleviation of pain due to the natural passage 

of time could not be assessed. However, when targeting 

pain as a symptom, the IS-BPB procedure performed after 

evaluating the VAS (≥ 20) was able to provide immediate 

pain relief in an outpatient setting. Further studies will be 

required to evaluate the efficacy of IS-BPB in chronic cer-

vical radiculopathy. 

CONCLUSION 

This study highlights the possibility of using weekly 

USG-guided IS-BPB for early pain relief in acute cervical 

radiculopathy, instead of keeping it as a last resort rescue 

procedure for chronic pain. This approach, using a small 

dose, could safely provide clinically satisfactory pain relief 

in an outpatient setting, especially in patients with mild or 

moderate pain, with high patient satisfaction. Because 

these patients were treated with NSAIDS, the high level of 

residual pain identified by VAS justified the implementation 

of IS-BPB. Available literature suggests that a multimodal 

approach may benefit patients with cervical radiculopathy 

[1]. This low-dose, USG-guided IS-BPB procedure per-

formed in an outpatient setting could become part of a 

multimodal approach. 
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