Bonus Unit: Peripheral Nerve Ultrasound Checklist

Video minutes 1-18
Strakowski, J. A. (2013). Ultrasound Evaluation of Focal Neuropathies : Correlation with Electrodiagnosis. Demos Medical.
Chapter 101-110 (optional cases 111-116, 120-123), 127-149

1. Brachial Plexus: Reading page 101-110 (optional case 111-116; 120-123)
· Review normal anatomy of the brachial plexus (page 96)
· Supine (or sitting) position with head turned AWAY from examiner (towards contralateral side)
· Start in the Paravertebral area. In this area, you can also see the thyroid, superficial sternocleidomastoid, esophagus, carotid artery, and internal jugular vein. *You should be able to see hypoechoic nerve roots (monofascicular) emerging from the transverse process of the vertebrae between the anterior and posterior tubercle (see image page 102). Not that C7 has no anterior tubercle.
· You can try to visualize the nerve roots in long axis (very difficult) as shown on page 108.
· The nerve roots converge to form the superior, middle, and inferior trunks BETWEEN the anterior and middle scalene muscles = interscalene groove. See image on page 110.
· The divisions are often obscured by the first rib/clavicle
· The cords are seen in the infraclavicular space. The cords of the brachial plexus are named for their relationship to the axillary artery! (see image page 97). *ER of the shoulder can help visualize the posterior cord
· Areas of potential entrapment in TOS are between the middle and anterior scalene muscles, the costoclavicular space, and the retropectoralis space (see image on page 188)
i. Note the interscalene triangle: anterior scalene, middle scalene, first rib (borders)
2. Suprascapular Nerve
· Review normal anatomy: branches off upper trunk and passes beneath the trapezius and through the suprascapular notch (covered by the superior transverse scapular ligament) then branches to innervate supraspinatus. It passes through the spinoglenoid fossa (covered by the inferior transverse ligament) to innervate the infraspinatus muscle.
· Position: Seated or prone position
· Visualize the suprascapular notch
i. Either start at the AC joint and move posteromedial OR
ii. Start at the spine of the scapula and move superior (angling inferior)
iii. Check for paralabral cysts (or other pathology). Confirm that it is not an enlarged vein by internally rotating the shoulder (a vein should compress)
· Visualize the spinoglenoid notch
i. Start with the glenohumeral joint view and move slightly medial
ii. Check for paralabral cysts (or other pathology). Confirm that it is not an enlarged vein by internally rotating the shoulder (a vein should compress)
3. Axillary Nerve
· Review normal anatomy: From the posterior cord then passes beneath the coracoid through the quadrilateral space (with the posterior circumflex A) where it divides into anterior (anterior and middle deltoid) and posterior (posterior deltoid and teres minor) branches. Quadrilateral space: superior teres minor, inferior teres major, medial long head triceps, lateral humerus.
· Position: Prone (or side lying or sitting) with arm slightly abducted. 
· Transducer in the posterior axillary fold to see the axillary nerve wrapping around the humeral head
· Quadrilateral space: Start with the homebase view of the infraspinatus and GH joint. Slide down to the teres minor. The axillary nerve should be just inferior to teres minor
4. Musculocutaneous Nerve:
· Review normal anatomy: From the lateral cord it passes THROUGH the coracobrachialis then BETWEEN the biceps and brachialis innervating the biceps, coracobrachialis, and brachialis.
· Position: Sitting (or supine) with the shoulder ABDUCTED and the forearm SUPINATED
· Home Base (proximal arm): Between brachialis and biceps muscle 
· Even more proximal in arm: Between coracobrachialis and biceps brachii. Scan proximally into the axilla. This nerve should be starkly hyperechoic next to the muscle
· Elbow: superficial branch to skin (lateral antebrachial cutaneous) near cephalic vessels
5. Ulnar Nerve:
· Anatomy: 
i. From the medial cord it passes along the medial aspect of the upper arm with the neurovascular bundle with the median nerve and brachial artery between the biceps and the triceps muscle. 
ii. The ulnar nerve pierces the intermuscular septum and enters the posterior compartment next to the medial head of the triceps
iii. As it approaches the elbow, it passes anterior to the medial head of the triceps and under the arcade of struthers then lies in the retrocondylar groove of the humerus.
iv. It passes between the medial epicondyle and the olecranon beneath the Osborne ligament.
v. Then it enters the true cubital tunnel under the arcuate ligament between the humeral and ulnar heads of the flexor carpi ulnaris
vi. It travels deep to the FCU and into the forearm. It gives off branches to the FCU and FDP after the cubital tunnel.
vii. 5-8cm proximal to the ulnar styloid the dorsal branch of the ulnar nerve branches off and travels between the FCU tendon and the ulna, then over the radial-ulnar joint, then superficial to the 5th dorsal compartment
viii. The main ulnar nerve enters Guyon’s canal with the FCU tendon and ulnar artery bordered by the pisiform (proximal), hook of the hamate (distal), transverse carpal ligament (floor), palmar carpal ligament (roof), ulnar artery (lateral wall)
· Position: 
i. Upper arm: Patient supine with shoulder abducted, scan first in the transverse plan
ii. Elbow: Patient supine with elbow extending or minimally flexed to avoid ulnar nerve subluxation
· Home Base: Between medial epicondyle and olecranon (retrocondylar/epicondylar groove) looking at the nerve in short axis. 
· Scan proximally in transverse between the medial tricep and bicep to follow the ulnar nerve. Check for focal enlargement. Then check long axis.
· Scan the retrocondylar groove and at the level of the medial epicondyle, try to visualize the arcade of struthers at this level. Check for anomalous anconeus muscle. 
· Proximal Forearm at Cubital Tunnel: Ulnar nerve in between the ulnar/humeral heads of flexor carpi ulnaris (arcuate ligament=roof). 
· Scan distally through the forearm along the ulnar nerve where it runs deep to the FCU (look for coin in muscle)
· When scanning the length of the ulnar nerve, check for any focal areas of enlargement.
· Dynamic Evaluation at the level of the medial epicondyle: starting from extension move to flexion (minmal pressure) looking for ulnar nerve subluxation, triceps snapping.
· Note the dorsal ulnar nerve branching off passing deeo into the FCU, follow in short axis just superficial and lateral to the 5th dorsal compartment
· Follow the ulnar nerve into Guyon’s canal between the pisiform and the ulnar artery. Note the FCU attaching on the pisiform. 
· Follow the nerve distally until it bifurcates into motor and sensory branches
6. Radial Nerve:
· Anatomy: Radial nerve is the terminal branch of the posterior cord of the brachial plexus. After the axilla it innervates the triceps and anconeus. The posterior cutaneous nerve of the arm branches off.
i. The radial nerve then winds in around the humerus in the spiral groove from proximal medial to distal lateral then gives off the posterior cutaneous nerve of the forearm and the brachioradialis and the ECRL.
ii. At the lateral epicondyle, the radial nerve is between the brachialis and the brachioradialis. It divides into the deep and superficial branches
iii. The deep radial nerve innervates ECRB and supinator THEN the PIN passes through the radial tunnel between the superficial and deep heads of the supinator where it can be compressed by the arcade of Frohse. 
iv. The superficial radial nerve follows the lateral-volar forearm deep to the brachioradialis then emerges between the BR and ECRL where it bifurcates to provide sensation to the lateral-dorsal hand (anatomic snuffbox) and dorsal 1st/2nd web spaces.
· Position: Sitting or supine (better for upper arm evaluation) with forearm pronated (for the forearm evaluation).
· Home Base (anterolateral elbow joint): Between brachioradialis and brachialis at level of elbow joint = “clam shell”
· Upper Arm: Trace radial nerve from the elbow around the posterior arm in the spiral groove up to the brachial plexus in the axilla. Evaluate proximal at the radial groove, look for posterior cutaneous nerve of the forearm breaking off at this level 
· Elbow: 
i. Deep Branch: Under Arcade of Frohse (proximal entrance of superficial and deep heads of the supinator) 
1. Posterior Interosseous Nerve (once deep branch enters the supinator after branches to brachioradialis and ECRL)
2. Follow PIN into forearm with short and long axis
ii. Superficial branch: deep to brachioradialis and follows radial artery, follow to wrist across the APL and EPB (1st dorsal compartment)
· Forearm: Superficial branch medial to brachioradialis muscle and then at distal 1/3 moves to dorsal forearm over distal radius and first wrist compartment to dorsal hand
7. Median Nerve:
· Anatomy: The median nerve is from the medial AND lateral cords of the brachial plexus at the level of the axilla over the superficial surface of the brachial artery
i. It descends in the arm on the posterior-medial side of the biceps superficial and lateral to the brachial artery and anterior to the intermuscular septum. 
ii. It moves medial to the brachial artery at the elbow and then passes under the biceps aponeurosis (lacertus fibrosus)
iii. It enters the forearm between the humeral and ulnar heads of the pronator teres muscle medial to the biceps tendon and then beneath the flexor digitorum superficialis arch.
iv. In the forearm it runs DEEP to the FDS, between the FPL and FDP. At the level of the pronator quadratus, the median nerve moves superficial to the FDS between the FCR and palmaris longus.
v. The AIN branches off below the elbow and goes deep to the pronator teres to innervate FPL, FDP and PQ
· Position: Supine (proximal arm); Elbow extension (Elbow), Supination (forearm)
· Arm: Find the brachial artery either at the elbow or axilla, scan along the length and identify the median nerve coursing with it. Median nerve is LATERAL proximally and MEDIAL at the elbow.
· Check the distal humerus about 5-7cm proximal to the medial epicondyle for a supracondylar process (should see posterior acoustic shadowing of a bony exostosis). If identified, try orienting the transducer from the tip of the supracondylar process to the medial epicondyle to see the ligament of struthers.
· Home Base (distal humerus): Between pronator teres and brachialis, medial to brachial artery 
· Follow the nerve under the lacertus fibrosus (superficial to the brachialis and medial to the biceps) with the brachial artery.
· Follow the nerve between the humeral (thick) and ulnar (thin) heads of the pronator teres, check for muscle hypertrophy or nerve compression. Next to ulnar artery. 
· Follow nerve beneath the flexor digitorum superficialis arcade. Dynamically stress each muscle (pronator, FDS) as you follow the nerve for dynamic compression
· Forearm: Deep to FDS, between FPL and FDP. 
· In the forearm near the elbow, note the AIN branch off and move deeper just after the pronator teres near the interosseus membrane between the FPL and FDP with the anterior interosseus artery. It usually disappears around the level of the PQ.
· Wrist: Carpal Tunnel 
8. Advanced nerve imaging: Spinal Accessory Nerve (Page 127)
· Anatomy: Cranial nerve XI exits through the jugular foramen with the internal jugular vein, common carotid artery, and vagus nerve then innervates the sternocleidomastoid. It passes superficial to the levator scapula (vulnerable to trauma) to innervate the trapezius. Injury can cause lateral scapular winging.
· Position: Supine. Transducer over SCM to see the nerve just deep to the SCN in the posterior cervical triangle
· Follow it distally superficial to the levator scapula
9. Advanced nerve imaging: Phrenic Nerve
· Anatomy: From the ventral ramus of the 4th (and 3rd/5th) cervical root then innervates the diaphragm. It travels across the anterior portion of the anterior scalene (deep to SCM) and then anterior to the subclavian artery to enter the thorax posterior to the subclavian vein.
· Position: Supine. Try to visualize at level of SCM and scalenes.
10. Advanced nerve imaging: Long Thoracic Nerve
· Anatomy: From the C5-7 nerve roots and travels anterior to the posterior scalene muscle (posterior to the brachial plexus) then moves laterally to the mid-axillary line to innervate the serratus anterior. SA originates from 1-9th ribs and inserts on the costomedial border of the scapula. Injury to the LT nerve causes medial scapular winging.
· Position: Supine. 
· Supraclavicular: Note the C5 and C6 nerve roots joint between the medial and posterior scalene muscles
· Infraclavicular: LT runs LATERAL to the posterior cord and DEEP/MEDIAL to the deltoid
