Lower Extremity Peripheral Nerve Ultrasound Checklist
Pre-reading: Chapters 10-13, Ultrasound Evaluation of Focal Neuropathies: Correlation with Electrodiagnosis, by Jeffrey A. Strakowski, MD
1. Femoral Nerve (p.313-316)
· Anatomy
· Review the anatomy of the femoral nerve in relation to the femoral artery and vein, in Figure 10-1. 
· Ultrasound Evaluation
· Patient position: Supine
· Transducer location: Short axis starting at the level the of inguinal crease
· Key points:
· Identify the femoral vein and artery at the inguinal crease using color doppler.
· Follow the femoral artery both proximally and distally and identify the split of the femoral artery into the common femoral artery, profunda femoral artery and lateral circumflex artery. Once this is identified, situate the probe just proximal to the branching point with the femoral artery and vein in view. The femoral nerve will be located roughly 1-2cm lateral to the artery at this level and will be seen has an isoechoic structure (though toggling can help it appear hyperechoic).
· Follow the course of the femoral nerve. It can be visualized roughly 10cm above and 5cm below the inguinal ligament. Try to identify it running anteriorly to the iliacus muscle and deep to the fascia lata.
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
2. Saphenous Nerve in the Thigh (p.317-319)
· Anatomy
· Largest cutaneous branch of the femoral nerve and extends to the level of the foot
· In the proximal thigh:
· It is situated anteriorly and laterally to the femoral artery and travels deep to the sartorius muscle
· In the distal thigh: 
· Penetrates the fascia lata between the tendons of the sartorius and gracilis, before moving to a subcutaneous position.
· Ultrasound evaluation
· Patient position: Supine
· Transducer location: Short axis starting at the level of the mid-anterior thigh
· Key points:
· The saphenous nerve is located adjacent to the superficial femoral artery. The superficial femoral artery is best identified by its location deep to the sartorius muscle
· Follow the saphenous nerve distally in the thigh as it runs between the sartorius muscle and the superficial femoral artery. It then exits the adductor canal passing between the sartorius and gracilis at the medial aspect of the knee
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
3. Obturator nerve (p. 319-321)
· Anatomy
· Review the course of the obturator nerve in Figure 10-9, paying attention to where it divides into its anterior and posterior branches
· The anterior branch exits the obturator tunnel anterior to the obturator externus, then travels anteriorly to the adductor brevis and posteriorly to the pectineus and adductor longus. 
· The anterior branch provides branches to the adductor longus, gracilis and usually the adductor brevis
· The posterior branch travels through the obturator externus, then passes posterior to the adductor brevis but anterior to the adductor magnus. 
· The posterior branch provides innervation to the adductor magnus (and in some individuals to the adductor brevis)
· Ultrasound evaluation
· Patient position: supine with hip in abduction and external rotation
· Transducer location: start with the transducer in plane with the inguinal ligament, then scan distally
· Key points:
· Ultrasound evaluation of the obturator nerve is most commonly used for performing an obturator nerve block
· The obturator nerve is located medially to the femoral vein.
· Above the inguinal ligament: Obturator nerve is difficult to visualize 
· Below the inguinal ligament:
· the anterior branch of the obturator nerve is found between the adductor longus and adductor brevis
· the posterior branch is found between the adductor brevis and adductor magnus
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
4. Sciatic nerve (p.321-334)
· Anatomy
· The sciatic nerve is derived from branches of spinal roots L4-S2. It is comprised of both the fibular and tibial nerves traveling together. 
· The tibial portion innervates the adductor magnus, semimembranosus, semitendinosus, and long head of the biceps femoris
· The fibular portion innervates the short head of the biceps femoris
· The nerve exits the pelvis through the greater sciatic foramen and travels into the posterior thigh, passing between the piriformis and quadratus femoris. It then travels distally in the thigh anterior to the adductor magnus and posterior to the semitendinosus and long head of the biceps femoris. 
· The nerve splits into the tibial and fibular nerves at the proximal aspect of the popliteal space. 
· Ultrasound evaluation
· Patient position: prone or side-lying
· Transducer: Short-axis starting at the level of the posterior superior iliac spine. A curvilinear probe may be needed for individuals with a higher BMI
· Key Points: 
· Evaluate the sciatic nerve at the PSIS and its relation to the piriformis and quadratus femoris (deep to the piriformis and superficial to the quadratus femoris)
· After evaluating the nerve at the level of the PSIS, scan distally into the gluteal region and identify the sciatic nerve running deep to the gluteus maximus. Also identify the origins of the hamstring muscle at the ischium (Figure 10-18c)
· Continue scanning distally to the level of the gluteal fold. The sciatic nerve runs anterior to the adductor magnus and posterior to the hamstring muscles (medial to the biceps femoris and lateral to the semitendinosus)
· Continue scanning distally into the thigh. Use color doppler to visualize the popliteal artery and vein which run medial to the sciatic nerve (Figure 10-21). 
· Continue scanning distally into the thigh to evaluate where the sciatic nerve bifurcates into the fibular and tibial nerves at the proximal aspect of the popliteal space. The two nerves can also be distinguished by asking the patient to dorsiflex and plantarflex their ankle. Also, the fibular nerve will run superficially and laterally.
· The primary purpose of ultrasound in assessing the sciatic nerve is to identify the location of injury. As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc). Long axis views can be helpful in distinguishing focal versus diffuse swelling of the nerve. 
5. Lateral cutaneous nerve of the thigh (lateral femoral cutaneous nerve) (p.343-345)
· Anatomy
· Review the course of the lateral cutaneous nerve of the thigh in Figure 10-9.
· The lateral femoral cutaneous nerve is derived from L2-3 roots and crosses into the thigh at the lateral portion of the inguinal ligament
· The nerve divides into its anterior and posterior portions which provide cutaneous sensation to the antero-lateral and postero-lateral thigh, respectively. 
· Ultrasound evaluation
· Patient position: supine
· Transducer location: Short-axis view starting slightly medial to the anterior superior iliac spine 
· Key Points: 
· Evaluate the nerve as it courses medially to the ASIS. This is the most common site for abnormalities. 
· Try to follow the nerve as it passes through the lateral end of the inguinal ligament. It appears as an oval-shaped hyperechoic structure. 
· The nerve fascicles can also be visualized distally over the sartorius muscle and traced proximally to the level of the ASIS
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc). Keep in mind that ultrasound may also be used for therapeutic injections around the nerve. 
6. Inguinal cutaneous nerves (iliohypogastric, ilioinguinal and genitofemoral nerves) (p.346-347)
· Anatomy
· Review the anatomy of the inguinal cutaneous nerves in Figure 10-37
· The iliohypogastric nerve is derived from L1 and provides sensory innervation to the upper buttock and hypogastric regions
· The ilioinguinal nerve is derived from L1-2 and provides sensory innervation to the upper/medial thigh, base of the penis, and upper part of the scrotum or labia majora. 
· The genitofemoral nerve is derived from L1-2. It divides into the lumboinguinal nerve and provides sensory innervation to the skin of the femoral triangle and external spermatic nerve, which provides sensory innervation to the medial aspect of the thigh and scrotum/labia. 
Ultrasound evaluation
· Patient position: Supine
· Transducer location: Short-axis view starting medial to the iliac crest
· Key Points: 
· Try to identify the inguinal nerves as they run between the internal oblique and transversus abdominal fascia.
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
7. Common fibular nerve (p.349-359)
· Anatomy
· The common fibular nerve is derived from L4-S2
· In the thigh:
· It travels with the tibial nerve in the posterior thigh as part of the sciatic nerve
· It innervates the short head of the biceps femoris
· In the distal thigh
· It splits from the tibial nerve and travels laterally around the fibular neck and into the fibular tunnel
· At the fibular neck:
· The nerve trifurcates into the deep fibular nerve, the superficial fibular nerve, and an articular branch (Figure 11-2).  The anatomy and ultrasound evaluation of these nerves will be discussed separately. 
· The deep fibular nerve innervates the tibialis anterior, extensor digitorum longus, extensor hallucis longus, fibular tertius and extensor digitorum brevis. It also provides sensory innervation to the first web space
· The superficial fibular nerve innervates the fibularis longus and fibularis brevis. It also provides sensory innervation to the antero-lateral shin and the dorsum of the foot (refer to Figure 11-4)
· The articular branch innervates the tibial-fibular joint.
· Ultrasound evaluation
· Patient position: Prone
· Transducer location: Short-axis starting in the popliteal fossa
· Key Points: 
· Find the common fibular nerve in the popliteal fossa and scan proximally to visualize its bifurcation from the tibial nerve. 
· Follow the nerve distally towards the fibular neck. Use the biceps femoris tendon as a guide (the nerve runs medially to the biceps femoris). Evaluate the nerve in long-axis view here as well because it is a common site of stretch injury. 
· Continue tracing the nerve distally to its trifurcation at the fibular neck. 
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
8. Deep fibular nerve (p.365-367)
· Anatomy
· The deep fibular begins distal to the fibular head (after the common fibular nerve trifurcates). It innervates the tibialis anterior, extensor digitorum longus, extensor hallucis longus, fibular tertius and extensor digitorum brevis. It also provides sensory innervation to the first web space
· The nerve travels into the anterior compartment of the leg by coursing deep to the anterior aspect of the interosseous membrane, then traveling distally in the leg adjacent to the anterior tibial artery
· Upon reaching the anterior ankle, the nerve divides into its lateral and medial terminal branches
· The lateral terminal branch innervates the EDB and the tarsal joints and metatarsal phalangeal joints of toes 2-4. 
· The medial terminal branch divides into two dorsal digital nerves with provide cutaneous innervation to the first web space. 
· Ultrasound evaluation
· Patient position: Supine
· Transducer location: Short-axis view starting at the fibular neck and scanning distally in the anterior leg
· Key Points: 
· Start by assessing the deep fibular nerve after it separates from the common fibular nerve just after crossing the fibular neck. 
· Scanning distally, follow the nerve as it courses into a deeper position to the level of the interosseous membrane between the fibula and tibia. It may be necessary to adjust the depth. 
· Continue scanning distally into the anterior ankle, using the anterior tibial artery as a landmark for following the nerve. 
· At the level of the anterior ankle, the nerve moves to a superficial position where it can be seen between the tibialis anterior and extensor hallucis tendons. This is the most common site of injury to the deep fibular nerve. 
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
9. Superficial fibular nerve (p.367-370)
· Anatomy
· The superficial fibular nerve starts at the fibular neck after branching from the common fibular nerve
· It courses distally in the lateral compartment of the leg, providing innervation to the fibularis longus and brevis muscles (Figure 11-3). 
· Approximately 10-12cm proximal to the lateral malleolus, the nerve passes between the fibularis muscles and extensor digitorum longus from its deep position to a more subcutaneous position. 
· At the level of the lateral malleolus, the nerve branches into the intermediate dorsal cutaneous nerve and the medial dorsal cutaneous nerve. These nerves provide cutaneous sensation for the majority of the dorsum of the foot (except for the first web space which is innervated by the deep fibular nerve). 
· Ultrasound evaluation
· Patient position: Supine
· Transducer location: Short-axis view starting at the fibular neck and traveling distally in the anterior leg
· Key Points: 
· Assess the superficial fibular nerve at the level of the fibular neck where it diverges from the deep fibular nerve
· Follow the nerve distally as it courses between the lateral compartment of the leg (fibular longus and brevis muscles) and the anterior compartment of the leg (extensor digitorum, EHL, and anterior tibialis)
· Evaluate the nerve approximately 10-12cm proximal to the lateral malleolus, where it moves from its deeper position to a more superficial position, passing between the fibularis longus/brevis and the extensor digitorum longus. This is the easiest place to visualize the nerve. 
· Continue to trace the nerve distally as it courses to the level of the lateral malleolus. 
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
10. Tibial nerve in the thigh (p.375-377)
· Anatomy
· The tibial nerve is derived from L4-S3
· It travels in the posterior thigh with the fibular nerve, together forming the sciatic nerve
· The tibial portion of the sciatic nerve provides innervation to the adductor magnus, semimembranosus, and the long head of the biceps femoris. 
· Ultrasound evaluation: 
· Refer to the section discussing ultrasound evaluation of the sciatic nerve to evaluate the tibial nerve in the thigh
· The tibial nerve travels medially to the fibular nerve as the sciatic nerve, and the two can often times be distinguished on ultrasound
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
11. Tibial nerve in the leg (p.377-382)
· Anatomy
· The tibial nerve bifurcates from the fibular nerve at the proximal popliteal fossa. 
· After bifurcating, the tibial nerve branches to innervate the following:
· Motor: medial gastrocnemius, lateral gastrocnemius, plantaris, soleus, popliteus, tibialis posterior, flexor digitorum longus, and flexor hallucis longus
· Sensory: Sural nerve (which is also formed from a branch of the fibular nerve in most individuals)
· The tibial nerve travels distally in the leg between the two heads of the gastrocnemius muscle
· Approximately 15cm proximal to the medial malleolus, the nerve courses more superficially and travels to the medial ankle, before passing posterior to the medial malleolus and entering the tarsal tunnel. 
· Ultrasound evaluation
· Patient position: prone
· Transducer location: Short axis view starting at the level of the popliteal fossa
· Key Points: 
· Start by assessing for the tibial nerve at the popliteal fossa. 
· Follow the nerve distally and try to visualize its branch to the sural nerve, just distal to the popliteal fossa
· Continue to trace the nerve distally down the mid-line of the posterior leg deep to the gastrocnemius and soleus muscles. If you are having trouble following the nerve, evaluate for the posterior tibial artery as the two track together towards the medial ankle. 
· Once you are confident you have found the nerve, try to evaluate the surrounding structures. The nerve is bordered anteriorly by the tibialis posterior muscle, medially by the flexor digitorum muscle, laterally by the flexor hallucis muscle and posteriorly by the fascial plane separating the superficial and deep posterior compartments.
· If you are unable to find the nerve in the leg, you can start scanning at the level of the ankle (where the nerve is more superficial) and trace its course proximally. 
· Keep in mind that tibial neuropathy in the leg is rare. However, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
12. Tibial nerve at the ankle and tarsal tunnel syndrome (p.382-388)
· Anatomy
· The tibial nerve courses from the posterior compartment of the leg to the medial ankle, then travels posterior to the medial malleolus and into the tarsal tunnel. 
· The tarsal tunnel extends from the posteromedial aspect of the ankle to the medial heel and contains the following structures: tibialis posterior tendon, flexor digitorum longus tendon, neurovascular bundle (posterior tibial artery, veins and tibial nerve), and distal myotendinous junction of the flexor hallucis longus.
· The tibial nerve has one branch slightly proximal to the tarsal tunnel – the medial calcaneal nerve
· The tibial nerve then bifurcates at the tarsal tunnel into its two terminal branches – the medial and lateral plantar nerves.
· Ultrasound evaluation
· Patient position: Supine or prone
· Transducer location: Using a hockey stick probe, start at the medial ankle in short axis view
· Key Points: 
· Start at the medial ankle and evaluate for the tibial nerve as it courses between the flexor digitorum longus and the flexor hallucis longus tendons, and adjacent to the posterior tibial artery and veins
· Trace the tibial nerve proximal to the tarsal tunnel to evaluate for the medial calcaneal nerve, which branches from the tibial nerve before it enters the flexor retinaculum. 
· Trace the nerve distally into the tarsal tunnel and look for its bifurcation into the medial and lateral plantar nerves. 
· Change to a long-axis view to assess for nerve enlargement or constriction within the tarsal tunnel. This may be difficult due to the nerve’s tortuous course. 
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc). This region is particularly prone to ganglion cysts and tenosynovitis of surrounding tendons. 
13. Medial plantar nerve (p.389)
· Anatomy
· The medial plantar nerve is a sensorimotor nerve: 
· Motor: innervates the abductor hallucis, flexor digitorum brevis, flexor hallucis brevis, and the first lumbrical
· Sensation: to the medial plantar aspect of the foot and toes
· It is larger than the lateral plantar nerve
· It divides into divides into three digital nerves at the level of the metatarsal bases, then continues into the first three web spaces
· Ultrasound evaluation
· Patient position: supine or prone
· Transducer location: utilize a high frequency transducer to maximize resolution, starting at the level of the bifurcation of the tibial nerve into the medial and lateral plantar nerves at the tarsal tunnel
· Key Points: 
· Ultrasound evaluation is difficult because of the nerve’s small size
· Find the nerve above the level of its bifurcation in the tarsal tunnel and follow it distally
· Evaluate the surrounding tissue for masses or scars
14. Lateral plantar nerve (p.390)
· Anatomy	
· The lateral plantar nerve provides a branch to the abductor digiti quinti (Baxter’s nerve), then continues on to the lateral foot to supply the quadratus plantae and interossei
· The nerve also provides sensory innervation to the lateral plantar surface of the foot and toes
· The nerve is smaller than the medial plantar nerve
· The nerve initially runs deep into the adductor hallucis, then travels laterally as it moves distally between the flexor digitorum brevis and quadratus plantae. 
· The nerve then bifurcates into a superficial and deep branch
· The superficial branch divides into two digital nerves that travel to the third and fourth web spaces
· Ultrasound evaluation
· Patient position: supine or prone
· Transducer location: utilize a high frequency transducer to maximize resolution, starting at the level of the bifurcation of the tibial nerve into the medial and lateral plantar nerves at the tarsal tunnel
· Key Points: 
· Ultrasound evaluation is difficult because of the nerve’s small size
· Find the nerve above the level of its bifurcation in the tarsal tunnel and follow it distally
· The first branch from the lateral plantar nerve (the abductor digiti quinti, also known as Baxter’s nerve) is possible to see with ultrasound but is challenging as it has nearly vertical orientation as it descends toward the plantar aspect of the foot anterior to the calcaneus.
15. Saphenous nerve (p.393-399)
· Anatomy
· Evaluate the course of the saphenous nerve in Figure 13-1. 
· The saphenous nerve is a sensory branch of the posterior division of the femoral nerve, at the level of the proximal thigh (approximately 4-5cm distal to the inguinal ligament)
· The saphenous nerve then travels around the medial knee before bifurcating into the infrapatellar branch and the descending branch
· Infrapatellar branch: courses across the knee laterally and inferior to the patella, before dividing into three branches that help form the prepatellar plexus
· Descending branch: travels along the medial leg adjacent to the greater saphenous vein, before dividing into two branches, one which travels to the medial ankle and the other which terminates in the medial foot.
· Ultrasound evaluation
· Patient position: supine with the hip in external rotation
· Transducer location: short axis beginning in the proximal thigh
· Key Points: 
· Refer to the section above discussing ultrasound evaluation of the saphenous nerve in the thigh
· When assessing for the saphenous nerve in the leg, first evaluate for the greater saphenous vein which travels along the medial leg. The saphenous nerve will course with the saphenous vein. 
· Ultrasound evaluation of the saphenous nerve in the leg can be difficult due to its small size. However, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
16. Sural nerve (p.400-407)
· Anatomy
· Review the anatomy of the sural nerve in Figure 13-9.
· The sural nerve is comprised of the medial sural cutaneous nerve (from the tibial nerve) and the lateral sural cutaneous nerve (from the common fibular nerve). Note that in 20% of individuals, there is no contribution of the lateral sural cutaneous nerve
· The sural nerve travels distally in the posterior leg superficially between the medial and lateral heads of the gastrocnemius. 
· Distal to the gastroc-soleus junction, it courses adjacent to the lateral edge of the Achilles tendon, then travels posterior to the lateral malleolus and eventually terminates in the lateral foot. 
· Ultrasound evaluation
· Patient position: Prone
· Transducer location: Start in the popliteal fossa in short axis view
· Key Points: 
· First, visualize the medial sural nerve in the popliteal fossa after it divides from the tibial nerve 
· Follow the medial sural nerve as it courses distally between the lateral gastrocnemius
· The lateral sural cutaneous nerve can be seen traveling in the lateral portion of the leg, before joining with the medial sural cutaneous nerve typically in the middle third of the leg. 
· In the distal leg and lateral ankle, the sural nerve follows the lesser saphenous vein which lies lateral to the Achilles tendon. 
· Try to visualize the sural nerve splitting into the anterior and posterior branches at the distal leg. The anterior branch is situated posterior to the fibular tendons at the lateral malleolus
· As always, assess the nerve for signs of trauma and focal enlargement, and look to identify possible secondary sources of neuropathy (compressive masses, swelling of surrounding soft tissue, etc).
17. Digital nerves of the foot – Morton’s Neuroma (p.408-412)
· Anatomy
· Review the anatomy of the interdigital nerve in Figure 13-18
· The interdigital nerves are extensions of the distal communicating branches of the medial and lateral plantar nerves
· The nerves are situated inferiorly to the metatarsal ligament at the metatarsal heads
· Ultrasound evaluation
· Patient position: Supine with knee flexed and foot flat on the exam table
· Transducer location: Start in short axis view at the mid-forefoot (on either the dorsal or plantar surface of the foot), then scan distally to the metatarsal phalangeal joint
· Key Points: 
· The main purpose of an ultrasound evaluation of the digital nerves of the foot is to assess for Morton’s neuroma. Ultrasound can allow for measurement of the neuroma and is used for performing ultrasound guided injections or ablations.
· Assess both the dorsal and plantar surfaces of the foot, starting in short axis view at the mid-forefoot and scanning distally to the metatarsal phalangeal joint
· When scanning, assess the surrounding tissue for tenosynovitis, cortical bone erosion or effusions.
· Scan to the level of the intermetatarsal spaces and assess for any cystic structures, which may represent Morton’s neuroma or an intermetatarsal bursitis. Both will appear as hypoechoic. The two can be distinguished as an intermetatarsal bursitis will likely be compressible.
· Morton’s neuroma will appear as an irregular hypoechoic region in the interdigital space, just proximal to the metatarsal heads. When compressing the metatarsals or when putting pressure on the plantar portion of the webspace, the Morton’s neuroma will move dorsally.
· After surgical resection of a Morton’s neuroma, scar tissue can often times be seen in the interdigital space. 
 


















Lower Extremity Peripheral Nerve Ultrasound Quiz
1. Which choice best demonstrates where to find of the femoral nerve on ultrasound exam?
a. Medial to the femoral artery and distal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 
b. Lateral to the femoral artery and distal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 
c. Medial to the femoral artery and proximal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 
d. Lateral to the femoral artery and proximal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 

2. The saphenous nerve is best evaluated between which two structures in the mid-anterior thigh?
a. Gracilis and sartorius muscles
b. Gracilis muscle and superficial femoral artery
c. Sartorius muscle and superficial femoral artery 
d. Vastus medialis and gracilis muscles

3. When evaluating for the obturator nerve in short axis view below the level of the inguinal ligament, which choice labels the structures from superficial to deep?
a. Adductor longus, anterior branch of the obturator nerve, adductor brevis, posterior branch of the obturator nerve, adductor magnus
b. Adductor longus, adductor brevis, anterior branch of the obturator nerve, posterior branch of the obturator nerve, adductor magnus
c. Adductor longus, adductor brevis, anterior branch of the obturator nerve, adductor magnus, posterior branch of the obturator nerve
d. Anterior branch of the obturator nerve, Adductor longus, adductor brevis, posterior branch of the obturator nerve, adductor magnus

4. The sciatic nerve bifurcates in the thigh into the tibial and fibular nerves. Which muscle of the thigh is innervated by the fibular portion of the sciatic nerve?
a. Semimembranosus
b. Semitendinosus
c. Long head of biceps femoris
d. Short head of biceps femoris

5. Your patient has 2/5 strength in right foot eversion without any notable deficits in right foot inversion, dorsiflexion or plantarflexion. What nerve is most likely involved?
a. Deep fibular nerve
b. Superficial fibular nerve
c. Tibial nerve in the leg
d. Tibial nerve in the ankle

6. Your patient is presenting with a weakness in extension of his first four toes at the metatarsophalangeal joint. On exam, he also has decreased sensation at his first web space. The remainder of his exam is unremarkable. Ultrasound examination of which nerve and in which location is most likely to demonstrate the cause of his symptoms?
a. Deep fibular nerve at the level of the mid-leg. 
b. Deep fibular nerve at the level of the ankle
c. Superficial fibular nerve at the level of the fibular neck
d. Superficial fibular nerve 10-12 cm proximal to the lateral malleolus

7. When evaluating the tibial nerve in the leg, what is the first branch that is given off when scanning distally from the popliteal fossa?
a. Branch to the sural nerve
b. Branch to the medial gastrocnemius muscle
c. Branch to the lateral gastrocnemius muscle
d. Branch to the soleus muscle. 

8. Which structure does not travel through the tarsal tunnel?
a. Tibialis posterior tendon
b. Flexor digitorum longus tendon
c. Flexor digitorum brevis tendon
d. Posterior tibial artery

9. Which of the following statements is false regarding the medial sural cutaneous nerve?
a. It is a branch of the tibial nerve
b. It branches from its parent nerve at the level of the popliteal fossa
c. In 20% of individuals, it does not provide contribution to the sural nerve
d. It joins the lateral sural cutaneous nerve typically in the middle third of the leg. 

10. Which of the following statements is false regarding Morton’s neuroma?
a. It often presents as a hypoechoic compressible mass on ultrasound
b. It most often occurs in the third web space
c. It is due to an enlargement of a nerve that is an extension of the medial and lateral plantar nerves
d. The size of a Morton’s neuroma can be accurately assessed using ultrasound


Answer Key
1. Which choice best demonstrates where to find of the femoral nerve on ultrasound exam?
a. Medial to the femoral artery and distal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 
b. Lateral to the femoral artery and distal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 
c. Medial to the femoral artery and proximal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 
d. Lateral to the femoral artery and proximal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery 
Answer: D
The femoral nerve is located lateral to the femoral artery and proximal to its split into the common femoral artery, profunda femoral artery and lateral circumflex artery.


2. The saphenous nerve is best evaluated between which two structures in the mid-anterior thigh?
a. Gracilis and sartorius muscles
b. Gracilis muscle and superficial femoral artery
c. Sartorius muscle and superficial femoral artery 
d. Vastus medialis and gracilis muscles
Answer: C
In the mid-thigh, the saphenous nerve is best evaluated by identifying the sartorius and gracilis muscles and finding the superficial femoral artery deep to the sartorius muscle. The saphenous nerve is located adjacent to the superficial femoral artery and the sartorius muscle. 

3. When evaluating for the obturator nerve in short axis view below the level of the inguinal ligament, which choice labels the structures from superficial to deep?
a. Adductor longus, anterior branch of the obturator nerve, adductor brevis, posterior branch of the obturator nerve, adductor magnus
b. Adductor longus, adductor brevis, anterior branch of the obturator nerve, posterior branch of the obturator nerve, adductor magnus
c. Adductor longus, adductor brevis, anterior branch of the obturator nerve, adductor magnus, posterior branch of the obturator nerve
d. Anterior branch of the obturator nerve, Adductor longus, adductor brevis, posterior branch of the obturator nerve, adductor magnus
Answer: A
The anterior branch of the obturator nerve runs between the adductor longus and brevis, and the posterior branch of the obturator nerve runs between the adductor brevis and magnus. Refer to Figure 10-12. 

4. The sciatic nerve bifurcates in the thigh into the tibial and fibular nerves. Which muscle of the thigh is innervated by the fibular portion of the sciatic nerve?
a. Semimembranosus
b. Semitendinosus
c. Long head of biceps femoris
d. Short head of biceps femoris
Answer: D
The short head of the biceps femoris is the only muscle of the thigh that is innervated by the fibular portion of the sciatic nerve. 

5. Your patient has 2/5 strength in right foot eversion without any notable deficits in right foot inversion, dorsiflexion or plantarflexion. What nerve is most likely involved?
a. Deep fibular nerve
b. Superficial fibular nerve
c. Tibial nerve in the leg
d. Tibial nerve in the ankle
Answer: B
The superficial fibular nerve innervates the fibularis long and brevis muscles, which are responsible for foot eversion.

6. Your patient is presenting with a weakness in extension of his first four toes at the metatarsophalangeal joint. On exam, he also has decreased sensation at his first web space. The remainder of his exam is unremarkable. Ultrasound examination of which nerve and in which location is most likely to demonstrate the cause of his symptoms?
a. Deep fibular nerve at the level of the mid-leg. 
b. Deep fibular nerve at the level of the ankle
c. Superficial fibular nerve at the level of the fibular neck
d. Superficial fibular nerve 10-12 cm proximal to the lateral malleolus
Answer: B
The deep fibular nerve is rarely injured in the leg but is more frequently injured at the ankle. These injuries affect the lateral and medial branches of the deep fibular nerve. The lateral branch innervates the extensor digitorum brevis, which is responsible for extension of the first four toes. The medial branch provides sensory innervation to the first web space. The deep fibular nerve can be assessed at the level of the ankle using ultrasound.


7. When evaluating the tibial nerve in the leg, what is the first branch that is given off when scanning distally from the popliteal fossa?
a. Branch to the sural nerve
b. Branch to the medial gastrocnemius muscle
c. Branch to the lateral gastrocnemius muscle
d. Branch to the soleus muscle. 
Answer: A
The first branch of the tibial nerve after leaving the popliteal fossa is to the sural nerve. The sural nerve is often supplied by branches of both the tibial and fibular nerves. 

8. Which structure does not travel through the tarsal tunnel?
a. Tibialis posterior tendon
b. Flexor digitorum longus tendon
c. Flexor digitorum brevis tendon
d. Posterior tibial artery
Answer: C
The following structures travel through the tarsal tunnel: tibialis posterior tendon, flexor digitorum longus tendon, neurovascular bundle (posterior tibial artery, veins and tibial nerve), and distal myotendinous junction of the flexor hallucis longus

9. Which of the following statements is false regarding the medial sural cutaneous nerve?
a. It is a branch of the tibial nerve
b. It branches from its parent nerve at the level of the popliteal fossa
c. In 20% of individuals, it does not provide contribution to the sural nerve
d. It joins the lateral sural cutaneous nerve typically in the middle third of the leg. 
Answer: C
The lateral sural cutaneous nerve does not contribute to the sural nerve in 20% of individuals. The remaining statements are all true. 

10. Which of the following statements is false regarding Morton’s neuroma?
a. It often presents as a hypoechoic compressible mass on ultrasound
b. It most often occurs in the third web space
c. It is due to an enlargement of a nerve that is an extension of the medial and lateral plantar nerves
d. The size of a Morton’s neuroma can be accurately assessed using ultrasound
Answer: A
Morton’s neuroma most often presents as a non-compressible hypoechoic mass on ultrasound located in the interdigital space at, or slightly proximal to, the level of the metatarsal head. A compressible mass in this region may represent intermetatarsal bursitis. 
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