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Ultrasound Guided Continuous Brachial Plexus Catheters
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Abstract
Continuous brachial plexus nerve blocks are an established technique for providing prolonged analgesia in patients having upper
extremity surgeries. This narrative discusses continuous interscalene and infraclavicular nerve blocks. The catheter insertion
techniques using ultrasound guidance alone or in combination with nerve stimulator is reviewed. The risks and complications of
continuous nerve blocks are highlighted. Practical tips on successfully managing continuous blocks with peri-neural catheters for
postoperative pain is reviewed. Introduction of long acting local anesthetic for peripheral nerve blocks, like liposomal bupivacaine,
may offer an alternative to continuous catheter block technique in the future.
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Introduction
Brachial plexus blocks are very useful in
providing surgical anesthesia and
postoperative analgesia after upper
extremity surgeries. Single shot brachial
plexus blocks typically last 16 - 18 hours
when long acting local anesthetic solutions
are used. Addition of adjuvants may
extend the duration of the block up to
twenty-four hours, however, if a block
lasting a few days is desired, then a
continuous peri-nerual catheter block
technique is the only method currently
available to achieve this objective.
Continuous brachial plexus blocks can
facilitate early rehabilitation and discharge
from hospital and increase patient
satisfaction. The other advantages of
continuous brachial plexus block is that the
depth of the block can be titrated by
changing the concentration or rate of
infusion of local anesthetic solution. In
some circumstances, where surgeons want
to assess nerve function after the surgery, a
brachial plexus catheter can be placed presurgically and the block initiated in
recovery room after confirming nerve
function. This a review will focus on

continuous interscalene and infraclavicular blocks.

Once positioned the catheter tip is flushed
with a small volume of local anesthetic and
the spread is identified ( Fig. 4 ).
Continuous Inter-scalene block
Normally for proximal humerus the
A continuous inter-scalene block is
catheter tip is positioned close to the
indicated for providing prolonged
superior trunk (Fig.5 ). This helps is
analgesia after surgeries of the shoulder
adequate soaking of the superior trunk and
and upper humerus. For placing an
a site specific analgesia.
interscalene catheter, an insulated Touhy
The inplane catheter placement depicts the
needle is advanced, under ultrasound
tip close to the superior trunk ( Fig. 5 ).
guidance, to position the needle tip
This an ideal placement in the interscalene
between C 5-6 nerve roots or upper and
groove for upper arm surgeries.
middle trunks of the brachial plexus
Postoperatively before infusing with 0.1%
between the anterior and middle scalene
ropivacaine, a test dose identifies the tip of
muscles.
the catheter.
The 18g Tuohy needle ( Fig. 1 ) is placed
Alternatively, if a stimulating catheter (Fig.
close to the brachial plexus elements. After
6) is used, the catheter is attached to a
identifying the tip a small aliquote of local
nerve stimulator and advanced adjacent to
anesthetic is injected to demonstrate the
the nerves so as to maintain a constant
spread.
twitch as the catheter tip is positioned 2-3
After eliciting appropriate muscle twitch,
cm beyond the needle. When using a
local anesthetic solution or normal saline
stimulating catheter, usually no local
or 5% dextrose is injected through the
anesthetic solution or normal saline is
needle to hydro-dissect a tissue plane ( Fig.
injected through the needle as it will
2 ). Once it is an ideal spread is identified
abolish the muscle twitch (Fig. 7).
arrangements are made to insert the
If hydrodissection is preferred before
catheter. The catheter is then threaded 2-3
catheter insertion, dextrose 5% solution,
beyond the needle tip and the needle is
which maintains muscle twitch, may be
withdrawn.
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The placement of the catheter is observed
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Figure 1: In Plane Ultrasound guided needle
placement

Figure 2: Periplexus position of the
insulated 18g needle.
block for breakthrough pain. Typically,
we use ropivacaine 0.5% 10-20 mL is to
induce the block followed by an infusion
of ropivacaine 0.2% at 4-6 mL/h and a
5mL bolus of ropivacaine 0.2% selfadministered every 30 minutes at the
discretion of the patient.

Since the brachial plexus is in a very
superficial tissue plane in the interscalene
space, these catheters are very prone to
dislodgment. One of the methods used
to keep the catheter in place is to tunnel
these catheters through subcutaneous
tissue. To reduce the back leak of local
anesthetic at the catheter insertion site,
dermabond is use by many
anesthesiologists to seal the insertion site.
Catheter–over-needle systems may also
be used to decrease the risk of leaks. The
risk of diaphragmatic hemiparesis from a
continuous interscalene block exists even
when using low volume or concentration
of local anesthetic solution. Placing the
catheter tip extra-facially compared to
within the brachial plexus fascia has been
shown to decrease the risk of hemidiaphragmatic paresis without affecting
the analgesic efficacy of the block.
The block is initiated by a bolus of local
anesthetic solution through the needle or
catheter. This is followed by a continuous
infusion of dilute local anesthetic
solution at 4-6 mL/h to maintain the
block.
A patient controlled bolus can be can be
programmed in addition to the
continuous infusion giving patients
greater control in supplementing the

To place a catheter, an insulated Touhy
needle tip is positioned, under ultrasound
guidance, in close proximity to the cords
of the brachial plexus to elicit a muscle

Figure 4: Local anesthetic solution close to the
brachial trunks – divisions.
Bluish discoloration is the LA spread after
catheter placement. ( Sandeep diwan )

Figure 5: Hyperechoic ( blue arrow ) end on
view of the interscalene brachial catheter.
( Sandeep diwan )

Continuous Infra-clavicular Block
A continuous infra-clavicular block is
indicated the surgeries below the arm
including the elbow, forearm wrist and
hand. The block is performed at the level
of the cords of the brachial plexus and is
an excellent location to place a perineural catheter because it is less likely to
be dislodged as it is held in place by the
pectoral muscles and can secured in place
on the flat surface of the anterior chest
wall. As the cords of the brachial plexus
are arranged around the axillary artery
(Fig. 9) and not close to each other, a
larger volume local anesthetic solution
bolus is required to initiate the block and
a higher rate of infusion is necessary to
maintain the block.

Figure 3: 18g catheter observed in vicinity of the
brachial plexus Orange arrows – depicting the
catheter placement. ( Sandeep diwan )

twitch. A posterior cord twitch should is
sought as it results in higher success rate.
Subsequently, 10-25 mL of local
anesthetic solution or normal saline or
5% dextrose is injected through the
needle to create a pocket. A nonstimulating catheter is then inserted
through the needle with the catheter tip
placed 2 to 4 cm beyond the needle (Fig.
10).
High resolution of ultrasound detects the
nerves , surrounding structures , needle
tip and the placement of the local
anesthetic agent. Catheter tip verification
is challenging particularly in the
infraclavicular area. Anecdotal
description of the catheter tip placement
with fluid agitation (Fig. 11) is described.
Echogenic contrast also aids in the
placement of the peripheral nerve
catheters.
White – Color Doppler tissue agitation ;
Green – Arterial Doppler
If a stimulating catheter is used, it is
attached to a nerve stimulator and
advanced along side the nerve while
maintaining a muscle twitch (Fig. 12).
The block is typically induced by
injecting ropivacaine 0.5% 20-30 mL a

Figure 6: Insertion of stimulating catheter.
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Figure 7: Assessing the neurostimulation
evoked responses through the stimulating
catheter.

Figure 8: Ultrasound infraclavicular
d e p i c t i ng t h e s o n oa n ato my w i t h a
curvilinear probe.

local anesthetic solution through the
needle or a catheter and then a
continuous infusion of ropivacaine 0.2%
at 8-10 mL/h infusion (Fig. 13 ). A
patient controlled bolus of 5 – 10 mL of
ropivacaine 0.2% every 30 minutes can
also be set for breakthrough pain.

bolus, of a higher concentration of local
anesthetic solution, fails to produce an
analgesic effect, the catheter tip is
assumed to have migrated and it should
be removed. Color Doppler function on
ultrasound machines has been used to
determine spread of local solution around
the cords in the infraclavicular region.
Catheter tip migration will result in block
failure, local anesthetic systemic toxicity
if catheter enters a blood vessel.
If patients are going home with catheters,
they and their caregivers should have very
clear instructions if they experience pain
or develop early warning signs of local
anesthetic toxicity. They should have the
ability to contact an Anesthesiologist
anytime as long as the catheter is in place.
Patients should also be prescribed
analgesics for block failure or
breakthrough pain. For home catheters,
the patient or their caregivers can remove
the catheter safely with proper
instructions or return to the hospital for
removal by an Anesthesiologist.
In the future, long acting local anesthetic
solution, like liposomal bupivacaine may
replace catheters in providing prolonged
analgesia. The advantage of such long

General Considerations
It is important use sterile technique
during catheter insertion to minimize the
risk of infection. These catheters can be
inserted successfully, by experienced
Anesthesiologists, using ultrasound
guidance only without the assistance of
nerve stimulators.
These patients should be monitored very
closely by daily rounds or by phone calls
if the patients are sent home with
catheters. The pain scores and extent of
the block should be determined. The
catheter insertion site should be
inspected for signs of infection. In
addition, signs of local anesthetic toxicity
should be ruled out. When a patient
complains of pain, it is important to give a
bolus of local anesthetic solution before
increasing the infusion rate. When a

Figure 11: Note the color Doppler tissue
agitation. ( Sandeep diwan )

Figure 12: Stimulating catheter inserted in
the infraclavicular perineural sheath after a
posterior cord stimulation

Figure 10: Ultrasound placement of catheter
posterior to the axillary artery Orange arrows is
the course of the catheter in the infraclavicular
area ( Sandeep diwan )

acting local solution is that long acting
blocks will become more available and
accessible to patients because the higher
skill level required for inserting catheters
will not be necessary. In addition, the cost
of catheters, infusion pumps and
personnel cost in running a catheter
program will be reduced. These
advantages will have to weighed against
the cost of using newer and more
expensive long acting local anesthetic
preparations.

Figure 13: The catheter fixed on the anterior
chest wall.
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