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Introduction: The effects of ropivacaine and bupivacaine in interscalene block have 
been studied, but we usually combine lidocaine with ropivacaine or bupivacaine 
to fasten the onset. However, the effects of these combinations are not studied. 

Purpose: To compare the effects of two different concentrations of the combina-
tion of ropivacaine or bupivacaine with lidocaine. Materials and Methods: One 
hundred adult patients scheduled for repair of fracture of the upper extremity under 
interscalene block were randomly allocated into one of the groups receiving the 
combination of 15 mL of ropivacaine 0.375% (Ropivacaine 0.375 group), ropivacaine 
0.75 % (Ropivacaine 0.75 group), bupivacaine 0.25 % (Bupivacaine 0.25 group), or 
bupivacaine 0.5 % (Bupivacaine 0.5 group) with lidocaine 1.0 % 15 mL. The onset 
and duration of motor and sensory blocks were compared among the 4 groups by 
Kruskal Wallis test followed by Mann-Whitney U test. Results: Three patients in the 
Ropivacaine 0.375 group did not show any motor blocks. Ropivacaine groups had 
significantly slower onset of motor block and longer duration of motor and sensory 
blocks than Bupivacaine groups. Bupivacaine 0.5 group had significantly longer dura-
tion of both blocks than Bupivacaine 0.25 group, while Ropivacaine 0.375 and 0.75 
groups had the similar duration of both blocks. Conclusions: In interscalene block 
combined with lidocaine, ropivacaine had slower onset of motor block and longer 
duration of both blocks than bupivacaine. Only bupivacaine showed the different 
duration of the blocks between two concentrations. Key words: interscalene brachial 
plexus block, ropivacaine, bupivacaine, sensory block, motor block

Corresponding author: Tomoki Nishiyama, MD, PhD: 2015, 4-7-3, Minami-senju, Arakawa-ku, Tokyo, 
116-0003, Japan, Tel. 81-3-3806-7598, Fax. 81-3-3806-7598, E-mail: nishit-tky@umin.ac.jp

1. INTRODUCTION
For interscalene block, lidocaine, 

bupivacaine or ropivacaine is usually 
used. Lidocaine has lower cardiac tox-
icity than other agents (1) and its on-
set time of interscalene block is faster 

than others (2). However, lidocaine has 
shorter duration of analgesia and causes 
more motor block than ropivacaine (2). 
To compensate short duration of lido-
caine and slower onset of bupivacaine 
or ropivacaine, we usually use the com-

bination of lidocaine with bupivacaine 
or ropivacaine in interscalene block.

Comparisons of bupivacaine 0.5% 
and ropivacaine 0.5% in interscalene 
block have shown no difference in the 
effects (3, 4). However, there are no re-
ports of the comparison between ropi-
vacaine and bupivacaine of its effect as 
the combination with lidocaine in in-
terscalene block.

The present study was performed to 
compare the onset time and duration 
of the motor and sensory blocks of the 
combination of lidocaine with two dif-
ferent concentrations of bupivacaine or 
ropivacaine in interscalene block.

2. MATERIALS AND 
METHODS

After the approval of the ethics 
committee of the hospital and written 
informed consent from the patients, 100 
patients aged 20 to 75 years receiving 
repair of fracture of the upper extrem-
ity with ASA physical status I or II were 
enrolled. Those with any neurological, 
psychological, renal, hepatic, or cardiac 
diseases, bleeding tendency, or allergy 
to local anesthetics were excluded. They 
were randomly divided into 4 groups of 
25 patients each by an envelope method.
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Intramuscular midazolam 3–5 mg 
and atropine 0.3–0.5 mg were admin-
istered 15–30 minutes before start of 
anesthesia as a routine premedication. 
After intravenous administration of 
midazolam 1–2 mg and fentanyl 25–
50 µg, propofol infusion 1 mg/kg/h was 
started. Oxygen was administered at 
4 L/min by a mask. Interscalene block 
was performed with a 50 mm 23 gauge 
block needle (Polymedic™ UPC, Medi-
cal Project, Shizuoka, Japan) under elec-
tric nerve stimulation (StimuplexTM 
DIG RC, B. Braun, Melsungen, Ger-
many). Initial nerve stimulator setting 
was a current of 1.0 mA and pulse du-
ration of 0.1 ms. The current was de-
creased when motor responses in the 
biceps or triceps were obtained. Nee-
dle position was considered adequate 
when responses remained visible at 0.5 
mA. The combination of ropivacaine 
0.375% (Ropivacaine 0.375 group), ropi-
vacaine 0.75 % (Ropivacaine 0.75 group), 
bupivacaine 0.25 % (Bupivacaine 0.25 
group), or bupivacaine 0.5 % (Bupiva-
caine 0.5 group) 15 mL with lidocaine 
1.0 % 15 mL was administered in each 
25 patients. We have the commercially 
available products of bupivacaine 0.25% 
and 0.5%, and ropivacaine 0.75%, there-
fore, to make ropivacaine 0.375%, rop-
ivacaine 0.75% was diluted with nor-
mal saline.

Motor block was assessed every 2 
to 3 minutes before surgery for at least 
25 minutes and at the end of surgery by 
an anesthesiologist, and every hour by 
a nurse in the ward after surgery until 
motor block disappeared. When the pa-
tient could not move fingers and elbow, 
it was judged as motor block (+). Sen-
sory block was assessed by the pinprick 
every 2 to 3 minutes before surgery for 
at least 25 minutes by an anesthesiolo-
gist and checked by asking whether they 
had pain every hour by a nurse in the 
ward after surgery until patients com-
plained pain. Side effects such as car-
diac or neurologic events (arrhythmia, 
hypotension, seizure, etc.) were also 
checked until the effects of the block 
disappeared.

Propofol infusion 1–2 mg/kg/h was 
continued during surgery to keep pa-
tients calm with eyes closed. Those who 
had no sensory block could be changed 
to general anesthesia and who com-

plained pain during surgery might be 
administered fentanyl. Those were ex-
cluded from the study.

The power analysis was performed 
by the G power 2.1.2TM (University of 
Trier, Trier, Germany) and to get the 
power of 0.95 using multiple compar-
ison, 24 cases were necessary in each 
group. Therefore, 100 patients in 4 
groups were studied. Demographic data 
were shown as mean ± standard devi-
ation or number of the patients. The 
measured parameters were shown as 
median and range. Statistical analysis 
was performed with the chi-square test 
for the demographic data shown by the 
number of the patients, factorial anal-
ysis of variance for age, body weight, 
height, and duration of surgery. Mea-
sured parameters were compared with 
the Kruskal Wallis test followed by the 
Mann-Whitney U test. A p value less 
than 0.05 was considered statistically 
significant.

3. RESULTS
Demographic data were not dif-

ferent among the groups (Table 1). No 
block failure was observed in the pres-
ent study. Three patients in the Ropi-
vacaine 0.375 group did not show any 
motor blocks. Ropivacaine 0.375 and 
0.75 groups had significantly slower on-
set time, and longer duration of motor 
and sensory blocks than Bupivacaine 
0.25 and 0.5 groups (Table 2). The on-

set time of the sensory block was not 
different among the groups. Bupiva-
caine 0.5 group had significantly lon-
ger duration of motor (p = 0.042) and 
sensory blocks (p = 0.046) than Bupi-
vacaine 0.25 group, while Ropivacaine 
0.375 and 0.75 groups had no differ-
ences (Table 2). No cardiac or neuro-
logic events were observed.

4. DISCUSSION
The present study showed that in 

combination with lidocaine 1.0%, ropi-
vacaine had slower onset of motor block 
and longer duration of motor and sen-
sory blocks than bupivacaine in inter-
scalene block. Bupivacaine 0.5% had 
longer duration of the effects than bupi-
vacaine 0.25%, while ropivacaine 0.75% 
and 0.5% showed no difference.

The present study compared rop-
ivacaine 0.375% and 0.75%, bupiva-
caine 0.25% and 0.5% in combination 
with lidocaine 1.0%. When comparing 
two agents, equipotent doses should 
be compared. In continuous intersca-
lene block, ropivacaine 0.2% and bupi-
vacaine 0.15% showed comparable pain 
control (5). When administered as a bo-
lus interscalene block, Casati et al. re-
ported that ropivacaine 0.5% had sim-
ilar pain relief with bupivacaine 0.5% 
(4), while ropivacaine 0.75% showed 
similar effects with bupivacaine 0.5% in 
the study by Hoffmann-Kiefer et al (6). 
Thus, there is no confirmed equipotent 

Bupivacaine 
0.25 group

Bupivacaine 
0.5 group

Ropivacaine 
0.375 group

Ropivacaine 
0.75 group

Age (years) 47 ± 11 51 ± 12 48 ± 10 49 ± 11
Gender (Male/Female) 13/12 10/15 11/14 12/13
Body weight (kg) 59 ± 9 58 ± 7 59 ± 8 61 ± 7
Height (cm) 158 ± 7 162 ± 8 160 ± 8 159 ± 7
ASA (I/II) 19/11 22/3 23/2 23/2
Surgical side (right/left) 15/10 12/13 11/14 12/13
Surgery  Upper arm  Forearm 916                       1213 1015 1411
Duration of surgery (min) 98 ± 22 99 ± 25 95 ± 19 105 ± 24

Table 1.  Demographic data. Number of the patients or Mean ± SD

Bupivacaine 
0.25 group

Bupivacaine 
0.5 group 

Ropivacaine 
0.375 group

Ropivacaine 
0.75 group

Onset time
   Motor block (min) 12 (6 – 19)+ 11 (6 – 15)+ 15 (9-∞)++,$ 14 (10 – 20)
   Sensory block (min) 11 (6 – 17)* 10 (6 – 13)* 12 (8-16)* 11 (8 – 17)*
Duration
   Motor block (h) 4 (2 – 6)+,++ 5 (3 – 8)+ 6.5 (0-10)++,$ 7.5 (4 – 11) 
   Sensory block (h) 4.5 (3 – 8)*,+,++ 6 (4 – 8)*,+ 8 (6-12)*,++,$ 9 (4 – 12)*

Table 2. Onset time and duration of the block. Median and range  *: P < 0.05 vs. Motor block, +: 
P < 0.05 vs. Ropivacaine 0.75 group, ++: P <0.05 vs. Bupivacaine 0.5 group,  $: P < 0.05 vs. 
Bupivacaine 0.25 group
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dose. Therefore, we selected two doses 
each according to our clinical practice 
using commercially available concen-
tration of each agent in our country.

Onset of the interscalene block was 
reported to be 7.5 min for lidocaine 1.5% 
and 30 min for ropivacaine 0.5% admin-
istered in 30 mL (2). Eroglue et al. re-
ported that the onset time of sensory 
block was 18 min with ropivacaine 0.5% 
and 21 min with bupivacaine 0.5% in 30 
mL (3). The onset times in the present 
study were longer than lidocaine but 
shorter than bupivacaine, while we ex-
pected the same onset time with lido-
caine. However, ropivacaine with lido-
caine took longer time for onset of mo-
tor block than bupivacaine and lido-
caine in the present study. Higher con-
centration of local anesthetics induced 
faster onset of interscalene block (7). Li-
docaine was diluted to 0.5% in the pres-
ent study, which might delay the onset 
of motor block.

Duration of sensory block was sim-
ilar for bupivacaine 0.5%, ropivacaine 
0.5%, and ropivacaine 0.75% in the study 
by Klein et al (8). However, Lisanantti et 
al. reported that ropivacaine 0.5% had 
slightly shorter duration of the block 
than bupivacaine 0.5% (9). In contrast, 
the present study showed longer dura-
tion of sensory block with ropivacaine 
than with bupivacaine. That might be 
due to probably slightly higher concen-
tration of ropivacaine (10,11). Increas-
ing the concentration of ropivacaine 

from 0.375 to 0.75% failed to improve 
the onset or duration of interscalene 
block in the study by Klein et al (8). This 
is consistent with the present results, 
while bupivacaine 0.5% had longer du-
ration of sensory and motor blocks than 
bupivacaine 0.25%.

The limitation of this study was that 
motor and sensory blocks were roughly 
checked, i.e. 2-3 minutes and one hour 
interval during and after surgery, re-
spectively.

5. CONCLUSION
In interscalene block combined with 

lidocaine, ropivacaine had slower onset 
of motor block and longer duration of 
motor and sensory blocks than bupi-
vacaine. Only bupivacaine showed the 
different duration of the blocks between 
two studied concentrations.
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