Techniques-SECTION 1: Ultrasound-Guided Regional Anesthesia Workshop
 Ultrasound-Guided Regional Anesthesia by Daniel B. Maalouf, MD, MPH
ULTRASONOGRAPHY
Ultrasound imaging in regional anesthesia has gained popularity in recent years. It is believed to
enable the practitioner to deliver the local anesthetic at the target site while avoiding vital structures
such as blood vessels, pleura, etc. The evidence for its efficacy and safety is not yet overwhelming,
however, compared to neurostimulation, it has been shown to be at least as safe and effective.
IMAGE FORMATION
• The transducer probe generates and receives sound waves using a principle called the piezoelectric
(pressure electricity) effect.
• Electric current applied to quartz crystals (piezoelectric crystals) in the probe changes their shape
rapidly. The rapid shape changes of the crystals produce sound waves that travel outward.
• Conversely, when sound or pressure waves hit the crystals, they emit electrical currents. The same
crystals send and receive sound waves.
• The electrical signals returned from the transducer are used to form pictures on a screen (Figure 1).
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APPEARANCE
• Hypoechoic: dark structures/areas on the screen, e.g. vessels, cysts... Ultrasound waves are attenuated.
• Hyperechoic: white (echogenic structures), e.g. tendons, fascia... Reflect ultrasound waves.
STRUCTURES WITH SIMILAR APPEARANCE ON ULTRASOUND
• Nerves.
• Tendons.
• Ligaments.
ANISOTROPY
• The property of nerves, tendons and muscles to
vary in their ultrasound appearance depending on
the angle of insonation of the incident ultrasound
beam. (Figure 2)

Bicep Tendon

Figure 2

Connolly DJAet. al. B J Radiology
, 74(2001), 183
-185

APPROACH
• In-line/in-plane.
• Out-of-line/out-of plane/perpendicular.
RESOLUTION, FREQUENCY AND DEPTH
• Probe selection is in part dependent on the depth of the target structures. Probes with higher
frequency are usually used for superficial structures, whereas, those with lower frequencies
are used for deeper structures. The depth at which a probe can image is inversely proportional
to the frequency of the probe. Whereas, the resolution of the ultrasound image is directly
proportional to the frequency of the probe. (Figure 3)
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FINDING THE NERVE
• Select your probe.
• Set depth, frequency.
• Scan area.
• Optimize your image, gain, ± tilt your probe, harmonics, color flow, focus points.
• Rule in/out similar structures.
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INDICATIONS
• Surgery of the shoulder or upper arm.
SET-UP
• 30-45 ml of local anesthetic. (mepivacaine 1.5% + epinephrine 1:200,00).
• Remove all air bubbles from local anesthetic syringes, tubing and needle before the
start of the block.
• High frequency linear ultrasound probe (7-14 MHz).
• 22-23 Gauge 2 inch needle ± nerve stimulator.
TECHNIQUE
• Place the patient supine.
• Head turned to the contra-lateral side.
• Prepare the site with an aseptic solution.
APPROACH
• Start scanning the neck in a short axis view from trachea and moving laterally at the level of the
cricoids cartilage. Identify the structures as you scan (trachea, common carotid, internal jugular
and the bellies of the anterior and middle scalene muscles, respectively). The trunks of the brachial

plexus appear as dark circles (hypoechoic) with a light perimeter (hyperechoic) between the anterior
and middle scalene muscles. If you are having difficulty identifying the nerves, you may scan distally
to the supraclavicular area and identify the divisions at that level. They may be easier to find since
they are perivascular. You the trace the nerves back proximally to the interscalene level. (Figure 4)
• Needle approach is lateral to medial in-line with the ultrasound beam. (Figure 5).
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• Maintain needle visualization at all time. Usually, the angle of the needle at the skin is 15 to 30
degrees. Position needle tip in proximity of the nerve bundle. You may hydro-dissect tissue planes
as you advance your needle.
• You may rest your hand with which you are holding the ultrasound probe on the patient’s body to
maximize stability of the probe during block placement.
• Insure that needle advancement is proportionally translated on the screen to avoid unintentional
vascular, epidural or intrathecal injections.
• Inject the local anesthetic solution and insure adequate spread around the nerves. You may
reposition your needle to insure adequate spread.
• Insure that your injectate is visible on the screen, inability to see the spread of local anesthetic may
indicate an intravascular injection.

 Supraclavicular

Block

INDICATIONS
• Surgery of the shoulder or upper arm.
SET-UP
• 30-45 ml of local anesthetic. (mepivacaine 1.5% + epinephrine 1:200,00).
• Remove all air bubbles from local anesthetic syringes, tubing and needle before the start of the block.
• High frequency linear ultrasound probe (7-14 MHz).
• 22-23 Gauge 2 inch needle ± nerve stimulator.

TECHNIQUE
• Place the patient supine or head up about 15-30 degrees.
• Head turned to the contra-lateral side.
• Prepare the site with an aseptic solution.
APPROACH
• Image the supraclavicular area and identify the subclavian artery and the divisions of the brachial
plexus in a short axis view. You may also identify the pleura (dome of the lung) and the first rib.
(Figure 6)
• Depth is usually 2-3 cm.
• Needle approach is lateral to medial in-line with the ultrasound beam.
• Maintain needle visualization at all time. Usually, the angle of the needle at the skin is 15 to 30
degrees. Position needle tip in proximity of the nerve bundle. You may hydro-dissect tissue planes
as you advance your needle.
• You may rest your hand with which you are holding the ultrasound probe on the patient’s body to
maximize stability of the probe during block placement.
• Insure that needle advancement is proportionally translated on the screen to avoid unintentional
vascular or pleural punctures. (Figure 6)
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• Inject the local anesthetic solution and insure adequate spread around the nerves. You may
reposition your needle to insure adequate spread.
• Insure that your injectate is visible on the screen, inability to see the spread of local anesthetic may
indicate an intravascular injection.

 Infraclavicular

Block

INDICATIONS
• Surgery of the arm, elbow, forearm or hand.
SET-UP
• 30-45 ml of local anesthetic. (mepivacaine 1.5% + epinephrine 1:200,00).
• Remove all air bubbles from local anesthetic syringes, tubing and needle before the start of the block.
• Curve-linear ultrasound probe (7-14 MHz).
• 21-22 Gauge 4 inch needle ± nerve stimulator.

TECHNIQUE
• Place the patient supine.
• Head turned to the contra-lateral side.
• Prepare the site with an aseptic solution.
APPROACH
• Image the infraclavicular area, the probe is initially positioned in the sagital plane in the
deltopectoral groove (to minimize sliding of the probe on the chest wall). Identify the subclavian/
axillary artery and the cords of the brachial plexus in a short axis view. You may also identify the
pleura and the ribs.
• Needle approach is 1-2 cm cephalad to the probe in a cephalo-caudad approach at a 45-60 degree
angle to the skin.
• Maintain needle visualization at all time. Position needle tip in proximity of the posterior cord
(usually located at 4-6 o’clock in relation to the artery). You will feel your needle penetrating a
distinct tissue plane or fascia as you approach your target. This indicates that you are in the correct
position and insures adequate spread of the local anesthetic without the need to reposition your
needle (Figure 7). If you are having difficulty identifying the vessels, you may turn the color flow
function on on your ultrasound machine. (Figure 8)
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• Keep in mind that the ultrasound image is only a two-dimensional image and that the local
anesthetic is spreading proximal and distal to your injection site.
• You may rest your hand with which you are holding the ultrasound probe on the patient’s body
to maximize stability of the probe during block placement.
• Insure that needle advancement is proportionally translated on the screen to avoid unintentional
vascular or pleural punctures
• Insure that your injectate is visible on the screen, inability to see the spread of local anesthetic may
indicate an intravascular injection.

 Femoral

Block

INDICATION
• Post-operative analgesia after total knee arthroplasty or anterior cruciate ligament reconstruction,
etc.
SET-UP
• 30 ml of local anesthetic. (bupivacaine 0.25-0.5% + epinephrine 1:200,00).
• Remove all air bubbles from local anesthetic syringes, tubing and needle before the start of the block.
• High frequency linear ultrasound probe (7-14 MHz).
• 22 Gauge 2 inch needle ± nerve stimulator .
TECHNIQUE
• Place the patient supine.
• Prepare the site with an aseptic solution.
APPROACH
• Image the infra-inguinal area at the level of the crease and identify the femoral vein, artery and
nerve. You can also identify two distinct fascial planes: fascia lata and fascia iliaca. The femoral
nerve usually appears as an oval shaped hyper-echoic structure lateral to the femoral artery and
deeper to the fascia iliaca. Note: the femoral artery is superficial to the fascia iliaca. (Figures 9, 10)
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• Needle approach is lateral to medial in-line with the ultrasound beam.
• Maintain needle visualization at all time. Usually, the angle of the needle at the skin is 30 to 60
degrees. Position the needle tip in proximity of the nerve. You may hydro-dissect tissue planes as
you advance your needle.
• You may rest your hand with which you are holding the ultrasound probe on the patient’s body to
maximize stability of the probe during block placement.
• Insure that needle advancement is proportionally translated on the screen to avoid unintentional
vascular punctures.
• Inject the local anesthetic solution and insure adequate spread around the nerves. You may
reposition your needle to insure adequate spread.
• Insure that your injectate is visible on the screen, inability to see the spread of local anesthetic may
indicate an intravascular injection.

 Sciatic

Nerve Block at the Popliteal Fossa (posterior approach)

INDICATIONS
• Post-operative analgesia for ankle or foot surgery.
SET-UP
• 30 ml of local anesthetic. (bupivacaine 0.25-0.5% + epinephrine 1:200,00).
• Remove all air bubbles from local anesthetic syringes, tubing and needle before the start of the block.
• High frequency linear ultrasound probe (7-14 MHz).
• 22 Gauge 2 inch needle + nerve stimulator.
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TECHNIQUE
• Place the patient in the prone position.
• Prepare the site with an aseptic solution.
APPROACH
• Image the posterior aspect of the distal thigh about 15 cm proximal to the popliteal crease. Scan
from lateral to medial and identify, in a short axis view, the bellies of the bicep femoris and the
semimembranosus/semitendinosus (SM/ST), respectively. The sciatic nerve is usually a hyper-echoic
structure that lies deeper to the medial part of the bicep femoris muscle at that level. In case of
difficulty identifying the nerve, one can trace the nerves proximally from the popliteal crease where
they run more superficial and closer to the popliteal artery. When using neurostimulation in
conjunction with ultrasound guidance, it is not mandatory to elicit twitches at currents below
0.5 mA before injecting the local anesthetic. Neurostimulation is only used to confirm the identity
of the nerve and the proximity of the needle tip to the nerve and spread of the local anesthetic
should be adjusted based on the ultrasound image. (Figures 11, 12)
• Needle approach is lateral to medial in-line with the ultrasound beam.
• Maintain needle visualization at all time. Usually, the angle of the needle at the skin is 30 to 60
degrees. Position the needle tip in proximity of the nerve, preferably the posterior tibial branch.
You may hydro-dissect tissue planes as you advance your needle.
• You may rest your hand with which you are holding the ultrasound probe on the patient’s body to
maximize stability of the probe during block placement.

• Insure that needle advancement is proportionally translated on the screen to avoid unintentional
intraneural or vascular punctures.
• Inject the local anesthetic solution and insure adequate spread around the nerves. You may
reposition your needle to insure adequate spread.
• Insure that your injectate is visible on the screen, inability to see the spread of local anesthetic
may indicate an intravascular injection.

 Saphenous

Nerve Block at the Adductor Canal

INDICATIONS
• Post-operative analgesia for ankle or foot surgery.
SET-UP
• 8-10 ml of local anesthetic. (bupivacaine 0.25-0.5% + epinephrine 1:200,00).
• Remove all air bubbles from local anesthetic syringes, tubing and needle before the start of the block.
• High frequency linear ultrasound probe (7-14 MHz).
• 22 Gauge 2 inch needle.
TECHNIQUE
• Patient in the supine position.
• Prepare the site with an aseptic solution.
APPROACH
• Image the antero-medial side of the distal thigh, about 8-10 cm above the knee. Obtain a short
axis view of the vastus medialis muscle. Scan medially and identify the fascial plane between the
vastus medialis muscle anteriorly, sartorius muscle medially and adductor longus muscle posteriorly.
The saphenous nerve, femoral artery and vein can be found in the space formed between the three
muscles. The saphenous nerve lies superficial to the vessels in the adductor canal. Insert the needle
anterior to the probe and advance in line with the ultrasound beam. Inject the local anesthetic in
proximity to the saphenous nerve. (Figures 13, 14)
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 Posterior

Tibial Nerve Above the Ankle

INDICATIONS
• Surgical anesthesia or post-operative analgesia for foot surgery.
SET-UP
• 8-10 ml of local anesthetic. (lidocaine 2% or bupivacaine 0.25-0.5% plain).
• Remove all air bubbles from local anesthetic syringes, tubing and needle before the start of the block.
• High frequency linear ultrasound probe (7-14 MHz).
• 22 gauge 2 inch or 25 gauge 1.5 inch needle.
TECHNIQUE
• Patient in the supine position.
• Prepare the site with an aseptic solution.
APPROACH
• Image the antero-medial side of the distal leg, about 5 cm above the ankle. Obtain a short axis
view of the posterior tibial artery. The posterior tibial nerve is usually located posterior to the
posterior tibial artery. Insert the needle in line anterior to the probe and advance antero-posteriorly
until the needle tip is in proximity of the posterior tibial nerve. Inject the local anesthetic solution
and insure adequate spread around the nerves. You may reposition your needle to insure adequate
spread. (Figure 15)
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