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Purpose: To determine the effects of intravenous and perineural dexamethasone on the 

duration of interscalene brachial plexus block (ISB) with ropivacaine in patients undergoing 

arthroscopic shoulder surgery.

Patients and methods: In this prospective, randomized, placebo-controlled trial, patients 

presenting for arthroscopic shoulder surgery with an ISB were randomized to receive ropiva-

caine 0.75% (group C), ropivacaine 0.75% plus perineural dexamethasone 4 mg (group Dperi), 

or ropivacaine 0.75% plus intravenous dexamethasone 4 mg (group Div). The primary outcome 

was the duration of analgesia, defined as the time between performance of the block and the 

first request for analgesic.

Results: Thirty-nine patients were randomized. The median times of sensory block in groups C, 

Dperi, and Div were 11.2 hours (interquartile range [IQR] 8.0–15.0 hours), 18.0 hours (IQR 

14.5–19.0 hours), and 14.0 hours (IQR 12.7–15.1 hours), respectively. Significant differences 

were observed between groups Dperi and C (P=0.001). Kaplan–Meier analysis for the first 

analgesic request showed significant differences between groups Dperi and C (P=0.005) and 

between groups Dperi and Div (P=0.008), but not between groups C and Div.

Conclusion: Perineural but not intravenous administration of 4 mg of dexamethasone signifi-

cantly prolongs the duration of effective postoperative analgesia resulting from a single-shot 

ISB with ropivacaine 0.75%.

Keywords: ropivacaine, interscalene nerve block, dexamethasone, postoperative pain, 
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Introduction
Shoulder surgery, even if an arthroscopic procedure, can be very painful, and many 

patients cannot sleep during the night of surgery because of pain. Interscalene brachial 

plexus block (ISB) is widely accepted as the gold standard of analgesia in the manage-

ment of acute pain after shoulder surgery.1 Although single-shot ISB is useful for pain 

relief during the early postoperative period, the duration of analgesia is not sufficient 

for a comfortable transition to oral analgesics.2 Continuous peripheral nerve blocks 

have been used to provide a period of extended analgesia. These techniques have 

generally failed to gain popularity, due to high rates of catheter migration, anesthetic 

leakage, and the utilization of health care personnel for follow-up.3,4

Dexamethasone prolongs peripheral nerve block when added to short-acting local 

anesthetics.5 Intravenous dexamethasone has been shown to attenuate the postoperative 
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need for analgesics in different clinical settings, including 

after orofacial, general, urological, and orthopedic surgery.6 

Although intravenous and perineural administrations of 

10 mg of dexamethasone were shown to be equivalent in 

increasing the duration of analgesia provided by a single-

shot ISB with ropivacaine,7 intraoperative injection of 8 mg 

or 10 mg of dexamethasone may lead to hyperglycemia.8,9 

The adverse effects of dexamethasone may be minimized 

by administering a lower dose. For example, the duration of 

analgesia from single-shot ISB did not differ when 4 mg and 

8 mg of dexamethasone were added to bupivacaine.10

We hypothesized that the combination of ISB and 

perineural administration of 4 mg of dexamethasone would 

prolong the duration of analgesia longer than that of ISB 

and intravenous administration of dexamethasone 4 mg or 

ISB alone. We therefore conducted a prospective, random-

ized, placebo-controlled study to evaluate the effects of intra-

venous or perineural dexamethasone 4 mg on the duration of 

ISB with ropivacaine 0.75% for postoperative analgesia in 

patients undergoing arthroscopic shoulder surgery.

Patients and methods
The study protocol was reviewed and approved by the insti-

tutional review board at Tokushima Red Cross Hospital. 

All patients between ages 20 and 75 years undergoing 

arthroscopic shoulder surgery were eligible, and informed 

consent was obtained prior to inclusion. Patients who refused 

consent and those diagnosed with a clinical condition in 

which ISB was contraindicated were excluded, including 

patients with a history of coagulation disorder, an interna-

tional normalized ratio .1.5, skin infection at the site of 

the block, preexisting neuropathy involving the upper limb, 

drug dependency, systemic steroid use within the previous 

6 months, peptic ulcer disease, diabetes mellitus, renal dis-

ease, hepatic disease, or pregnancy.

All patients underwent ISB with 20 mL of ropivacaine 

0.75%. Using a closed-envelope method, patients were ran-

domized to receive ropivacaine 0.75% (group C), ropivacaine 

0.75% plus perineural dexamethasone 4 mg (group Dperi), 

or ropivacaine 0.75% plus intravenous dexamethasone 4 mg 

(group Div).

Anesthesia was induced and maintained by intravenous 

administration of propofol 1 mg ⋅ kg−1 and remifentanil 

(continuous infusion, 0.1–0.3 µg ⋅ kg−1 ⋅ minute−1), rocuronium 

(0.7 mg ⋅ kg−1), and sevoflurane (1.0–1.5 minimum alveolar 

concentration). All patients were intubated and ventilated 

with an oxygen/air admixture. After induction of anesthesia, 

all patients were administered intravenous morphine 5 mg to 

minimize minor postoperative pain, including sore throat and 

back pain. ISB was performed after the surgical procedure 

by attending anesthesiologists skilled in the interscalene 

approach. An ultrasound-guided technique was used, along 

with 50 mm-long nerve-block needles (Hakko, Tokyo, 

Japan). The ultrasound-guided technique consisted of an in-

plane posterior approach at the level of the cricoid cartilage. 

The nerve roots/trunks were identified as hypoechoic struc-

tures between the anterior and middle scalene muscles. 

Local anesthetic was injected (0.75% ropivacaine 20 mL 

for groups C and Div, and 0.75% ropivacaine 20 mL and 

perineural dexamethasone 4 mg for group Dperi), with the 

needle position readjusted as necessary to ensure appropri-

ate spread. At the time of ISB, patients in group Div were 

administered dexamethasone 4 mg intravenously. The criteria 

for failed ISB was shoulder pain soon after extubation of the 

endotracheal tube.

After extubation, all patients were transferred to the 

recovery room for at least 1 hour. Recovery room discharge 

criteria were stable vital parameters, absence of nausea and 

vomiting, and no further request for analgesics. On patient 

request, flurbiprofen was administered intravenously in the 

recovery room, and loxoprofen by mouth was administered 

after discharge from the recovery room. In our hospital, 

we explained to all patients not to endure pain after sur-

gery, and to request analgesics as soon as pain developed. 

Therefore, we did not use pain scores when we administered 

analgesics.

The morning after surgery, all patients were assessed for 

pain by the numeric rating scale (NRS), motor block, and 

overall satisfaction. The timing and dosage of analgesics 

and the quality of sleep (1= no sleep disturbance because of 

pain or 2= sleep disturbance because of pain) were recorded. 

Overall patient satisfaction was graded from 1 (strong 

dissatisfaction) to 5 (strongly satisfied, and would recom-

mend to others). During telephone interviews 28 days after 

surgery, patients were questioned about the late occurrence of 

any adverse event (eg, interscalene site infection or redness) 

and about neuropathy.

statistical analysis
The primary end point was the length of the sensory block, 

defined as the time between the performance of the sensory 

block and the first administration of analgesia. Secondary 

outcomes were NRS the morning after surgery, analgesic 

need, sleep disturbance, and overall satisfaction score, 

measuring patient comfort. Following the removal of any 

identifying patient details (eg, name, date of birth, and social 
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Table 1 Patient characteristics

Mean age (years) 56.7±16.6 55.6±12.8 59.2±15.3
sex, male/female (n) 8/4 9/3 7/3
height (cm) 162.1±8.0 162.2±10.3 159.8±9.4
Weight (kg) 60.9±10.3 66.3±9.9 62.8±12.2
Duration of surgery (hours) 172.9±54.4 172.3±26.8 178.0±47.1
Failed block (n) 1 1 2
converted to open  
surgery (n)

0 0 1

Notes: Data are presented as means ± standard deviation. There were no 
statistically significant differences among these variables.

security number), data were entered into SPSS 20 (IBM, 

Armonk, NY, USA). Nonparametric data were analyzed 

using the Kruskal–Wallis test and Fisher’s exact test. The 

Kaplan–Meier method was used for time-to-event analysis, 

from the time of ISB to the time of the first administration 

of analgesia, with curves compared using the log-rank test. 

Statistical significance was defined as a P-value,0.05. 

Unadjusted P-values were shown.

Results
From January to November 2012, 39 relatively health 

patients (American Society of Anesthesiologists physical 

status 1 or 2) were entered in the study. Four patients were 

excluded, three for unsuccessful blocks (because they com-

plained of shoulder pain immediately after extubation), and 

one due to conversion to open surgery. Therefore, a total of 

34 patients were included in the analysis: 12 each in groups C 

and Dperi, and ten in group Div; their baseline characteristics 

were well balanced (Table 1).

Perineural dexamethasone 4 mg significantly prolonged 

the duration of analgesia. The median duration of anesthesia 

was longer in group Dperi (18.0 hours, interquartile range 

[IQR] 14.5–19.0 hours) than in group C (11.2 hours, IQR 

8.0–15.0 hours). The median duration of anesthesia was 

14.0 hours (IQR 12.7–15.1 hours) in group Div. Significant 

differences were observed between group Dperi and C 

(P=0.001) (Figure 1). Kaplan–Meier curves for the first 

analgesic request with patients not receiving any analgesics 

after 20 hours showed significant differences between groups 

Dperi and C (P=0.005), and between groups Dperi and Div 

(P=0.008), but not between groups C and Div (P=0.411) 

(Figure 2).

Although analgesic use did not differ among the three 

groups, there was a statistically significant between-group 

difference in NRS the morning after surgery (P=0.03) 

(Figure 3). During the first night, 42% of patients in group 

C experienced sleep disturbance because of pain, compared 

with 0 in group Dperi (Table 2). Overall satisfaction scores 

of 4–5 were reported by 49% of patients, compared with 

39% who responded neutrally and 14% with satisfaction 

scores of 1–2.

Patients were contacted 4 weeks after surgery. One patient 

in group Div complained of redness at the injection site. This 

redness disappeared gradually, and the patient required no 

further therapy.

Discussion
The present study demonstrates that a low dose (4 mg) of 

perineural dexamethasone effectively prolongs the duration 

of ropivacaine ISB analgesia, with similar results observed 

when dexamethasone was administered intravenously or not 

administered at all. The duration of analgesia was increased to 
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Figure 1 Median time to first request for analgesia (hours).
Note: ※P=0.001 versus group c. ºoutlier.
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a median of 1.7-fold when dexamethasone was administered 

perineurally as an adjunct to ropivacaine 0.75%, similar to 

previous results.7,10,11 Moreover, perineural dexamethasone 

reduced the incidence of sleep disturbances.

The precise mechanism by which dexamethasone prolongs 

the duration of sensory block is not completely understood. 

Although glucocorticoids have been reported to have a direct 

effect on nerves, other studies found that dexamethasone 

induced perineural vasoconstriction with concomitant slower 

absorption of local anesthetics.12,13 The rat sciatic nerve block-

prolonging effect of dexamethasone could be eliminated by 

coadministration of the glucocorticoid-receptor antagonist 

cortexolone.14 The activity of dexamethasone appeared to be 

local, not systemic, because injections of dexamethasone at 

remote sites did not prolong blockade.

Dexamethasone has multiple systemic effects, such as 

reducing postoperative nausea, vomiting, and postoperative 

pain. Intravenous and perineural administration of 10 mg of 

dexamethasone were shown to be equivalent in increasing 

the analgesic duration of ISB.7 De Oliveira et al reported 

in a meta-analysis that dexamethasone at doses higher 

than 0.1 mg ⋅ kg−1 is an effective adjunct in multimodal 

strategies to reduce postoperative pain, while low-dose 

dexamethasone (less than 0.1 mg kg−1) does not decrease 

opioid consumption.6 We chose low-dose  dexamethasone to 

 minimize the possibility of such side effects of dexamethasone 

as hyperglycecemia.8,9 The dose of dexamethasone we used, 

4 mg, was insufficient to have any systemic effect in reducing 

postoperative pain. We assume that this is why our result was 

different from Desmet et al.7

This study had several limitations. First, we did not 

assess the duration of sensory block in our patients using 

repeated neurological examinations, due to difficulties 

assessing sensory block after surgery. We therefore used the 

time until first analgesic request as a marker of the sensory 

block. Moreover, we were unable to determine if prolonged 

analgesia was associated with a prolongation of the sensory 

block. For patients, pain is the most important parameter 

defining satisfaction after surgery.

Second, we observed that the success rate of our block was 

91.6%, lower than reported previously.15 However, despite ISB 

being successful, 19% of patients required opioids or reported 

pain while in the Postanesthesia Care Unit. We defined ISB as 

failed if a patient reported pain soon after extubation. However, 

most patients assessed as having failed block were unable to 

move their fingers and reported numbness in their thumbs. 

Although we used 20 mL ropivacaine, this may be insufficient. 

Other studies have used $30 mL local anesthetic to ensure 

ISB.7,10,11 Therefore, future studies should use larger amounts 

of ropivacaine to ensure ISB.

Thirdly, there are safety concerns regarding the perineu-

ral use of dexamethasone. However, corticosteroids have a 

long history of safe use in the epidural space for the treat-

ment of radicular pain arising from nerve-root irritation.16 

Therefore, any neurological risk of dexamethasone appears 

to be small.

Finally, the sample size in the present study was not 

enough. In order to achieve a power of 80% for three pair-wise 

comparisons, we required 15 patients per group; however, 

we had fewer per group in the present study.  Therefore, the 

power of the present study is less than 80%.

In conclusion, this study demonstrates that perineural 

but not intravenous administration of dexamethasone at a 

dose of 4 mg significantly prolongs the duration of effective 
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Figure 3 numeric rating scale (nRs) the morning after surgery. Differences among 
the three groups were statistically significant, but differences between each pair of 
groups were not.
Note: ºoutlier.

Table 2 secondary outcome parameters

Group C (n=12) Group Dperi (n=12) Group Div (n=10) P-value

Mean loxoprofen use (g) at 20 hours 27 12.5 17.5 ns
sleep disturbance at 20 hours (n) 5/7 0/12 2/10 0.021
Mean nRs the morning after surgery 4.4 2.3 4.1 0.03
number of patients who experienced  
nausea and vomiting (n)

2 0 1 ns

Mean satisfaction score (1–5) at 20 hours 3.3 3.3 4 ns
incidence of dyspnea (n) 0 0 1 ns

Abbreviations: NRS, numeric rating scale; NS, not significant.
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postoperative analgesia resulting from a single-shot ISB with 

ropivacaine 0.75%.
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