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Background and Objectives: It is currently unknown if the primary determinant of continuous peripheral nerve
block effects is simply total drug dose, or whether local anesthetic concentration and/or volume have an influence.
We therefore tested the null hypothesis that providing ropivacaine at different concentrations and rates — but at an
equal total basal dose — produces similar effects when used in a continuous interscalene nerve block.

Methods: Preoperatively, an anterolateral interscalene perineural catheter was inserted using the anterolat-
eral approach in patients undergoing moderately painful shoulder surgery. Subjects were randomly assigned to
receive a postoperative perineural infusion of either 0.2% ropivacaine (basal 8 mL/h, bolus 4 mL) or 0.4%
ropivacaine (basal 4 mL/h, bolus 2 mL) through the second postoperative day. Our primary endpoint was the
incidence of an insensate hand/finger during the 24 hours beginning the morning following surgery.

Results: The incidence of an insensate hand/finger did not differ between the treatment groups (n � 50) to
a statistically significant degree (0.2% ropivacaine, mean [SD] of 0.8 [1.3] times; 0.4% ropivacaine, mean 0.3
[0.6] times; estimated difference � 0.5 episodes, 95% confidence interval, �0.1 to 1.1 episodes; P � .080).
However, this is statistically inconclusive given the confidence interval. In contrast, pain (P � .020) and
dissatisfaction (P � .011) were greater in patients given 0.4% ropivacaine.

Conclusions: For continuous interscalene nerve blocks, given the statistically inconclusive primary endpoint
results and design limitations of the current study, further research on this topic is warranted. In contrast, providing
a lower concentration of local anesthetic at a higher basal rate provided superior analgesia. Reg Anesth Pain Med 2008;
33:518-525.
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While continuous peripheral nerve blocks pro-
vide potent analgesia and other benefits, one

well recognized and undesirable side effect is a tran-
siently insensate limb.1,2 Because insensate limbs
may be prone to accidental injury, it is postulated
that such incidences are best minimized.1-5 It is
currently unknown if the primary determinant of
continuous peripheral nerve block effects is simply
total drug dose, or whether local anesthetic concen-
tration and/or volume exert an influence. As a re-
sult, many different concentration and basal rate
combinations have been utilized: for ropivacaine
alone, concentrations have included 0.1%,6

0.15%,7 0.2%,8 0.25,9 0.3%,10 and 0.4%.11 It was
previously reported that for continuous popliteal
sciatic nerve blocks, insensate toes/feet were far
more common with higher volumes of relatively
dilute ropivacaine compared with lower volumes of
relatively concentrated ropivacaine.12 However, it is
unclear if this relationship holds for all anatomic
locations, or is rather specific to the sciatic nerve in
the popliteal fossa.

This issue has additional implications for ambu-
latory perineural infusion. Providing patients with a
ropivacaine (0.2%) continuous interscalene nerve
block at 8 mL/h results in potent analgesia follow-
ing moderate to severely painful shoulder sur-
gery,13,14 whereas lower infusion rates are often
insufficient.8 But, this relatively high basal rate —
especially when patient-controlled bolus doses are
provided — depletes the local anesthetic reservoir
of most disposable portable infusion pumps in less
than 60 hours because pump reservoirs are gener-
ally restricted to a maximum of 400 mL to 500
mL.15,16 Relatively rapid reservoir depletion is prob-
lematic because the moderate to severe pain from
many shoulder procedures often extends beyond 60
hours.13,14 It would thus be beneficial if a slower
infusion of more concentrated local anesthetic were
equally effective and safe. However, it remains un-
known if patient benefits may be retained by in-
creasing the ropivacaine concentration while de-
creasing the basal rate, and thus retaining the
higher delivered dose of local anesthetic.

We therefore conducted a dual center study to
test the null hypothesis that providing ropivacaine
at different concentrations and rates (0.2% at 8
mL/h v 0.4% at 4 mL/h) — but at an equal total
basal dose of 16 mg/h — produces similar effects
when used in a continuous interscalene brachial
plexus block. Our primary endpoint was the inci-
dence of an insensate limb (e.g., inability to per-
ceive touch on any aspect of the hand) during the
24 hour period beginning the morning after sur-
gery. Secondary endpoints included baseline (aver-
age) and breakthrough (worst) pain scores, opioid

requirements, sleep disturbances, and patient satis-
faction.

Methods

Enrollment

The Institutional Review Board at each partici-
pating clinical center approved all study procedures
(University of Florida, Gainesville, FL; University of
California San Diego, San Diego, CA). All subjects
provided written, informed consent; and because
this was a multi-center trial, a Data Safety Moni-
toring Board (University of Florida, Gainesville, FL)
reviewed combined data and adverse events.

Patients offered enrollment included adults
(18-75 years) scheduled for moderately painful,
ambulatory, unilateral, orthopedic surgery of the
shoulder who desired a continuous interscalene
nerve block for postoperative analgesia. Exclusion
criteria included weight less than 40 kg; a history of
opioid dependence or current chronic opioid use
(defined as frequent use for more than 1 week prior
to surgery); chronic obstructive pulmonary disease;
known contraindication to any study medication;
known hepatic or renal insufficiency/disease; insu-
lin-dependent diabetes mellitus; known neuropa-
thy of any etiology in the surgical extremity; preg-
nancy; incarceration; difficulty understanding the
study protocol or caring for the infusion pump/
catheter system; American Society of Anesthesiol-
ogists Physical Status 4 to 6;17 and any major inci-
sion outside of the brachial plexus sensory
distribution (e.g., an iliac crest bone graft) or at/
distal to the elbow.

Protocol

A stimulating catheter (StimuCath, Arrow Inter-
national, Reading, PA) was inserted adjacent to the
brachial plexus via the anterolateral approach using
a previously described technique.8,18 The catheter
was inserted through the needle only after stimu-
lated motion occurred in the ipsilateral biceps
and/or deltoid muscles with a current between 0.30
and 0.70 mA after the catheter was inserted 3 to 5
cm past the needle tip. Forty mL of 1.5% mepiva-
caine, with epinephrine 5 �g/mL, was injected via
the catheter with gentle aspiration every 3 mL. The
interscalene nerve block was evaluated 15 minutes
later and considered successful when patients dem-
onstrated muscle weakness upon shoulder abduc-
tion and a decreased sensation to cold over the
distal ipsilateral deltoid muscle. Subject demo-
graphic and catheter placement data were uploaded
via the Internet to a secure,19 password-protected,
encrypted central server (www.PAINfRE.com;
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