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US FINDINGS OF NERVE

* Peripheral nerve
- Longitudinal
. hypoechoic nerve fascicles
. hyperechoic connective tissue (epineurium, perineurium)

- Transverse
. speckled or honeycomb appearance
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Silvestri et al. Radiology 1995; 197: 291-296



HISTOLOGIC & SONOGRAPHIC CORRELATION

Superficial epineurium

Superficial epineurium ) i )
Interfascicular epineurium

Interfascicular epineurium Perineurium
Perineurium Endoneurium Endoneurium (fascicle)




Median Nerve: Fascicular structure

Stewart JD. Peripheral nerve fascicles: Anatomy and clinical relevance Muscle Nerve 2003;28:525-541
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Figure 5. Selected cross-sections of a serially sectioned median nerve to illustrate its internal anatomy with particular reference to the fascular distribution of fibers to/from specific nerve branches (not to scale). The figures give the levels with reference to fixed landmarks and are in millimeters. 0 mm is the wrist; the epicondyle level at the elbow is between 250 and 304 mm. Panel (A) includes sections from the wrist (0) to 152 mm proximal to the wrist, below the elbow. Panel (B) includes the part of the nerve from 202 mm proximal to the wrist, i.e., from below the elbow to mid-upper arm. M, thenar muscle fibers; L, lumbrical fibers; A, cutaneous fibers from the 3rd interspace; B, cutaneous fibers from the 2nd interspace; C, cutaneous fibers from the 1st interspace; D, cutaneous fibers from the radial side of thumb; small open circles, combined muscular and cutaneous fibers from the thumb and 1st interspace and lumbrical fibers above 234 mm; P, palmar cutaneous fibers; S, flexor digitorum sublimis fibers; I, anterior interosseous fibers; F1, proximal common flexor fibers; F2, distal common flexor fibers; T, pronator teres fibers; small filled dots, combined terminal and flexor digitorum sublimis fibers and palmar cutaneous fibers above 295 mm. (From Sunderland,69 with permission from Elsevier.)


CLINICAL & SONOGRAPHIC CORRELATION

> M/21

> Neurorrhapy of left median nerve after wrist laceration
> Left thumb weakness, 15t & 4th tingling (4 months later)
»> EDx & US
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Stewart JD. Peripheral nerve fascicles: Anatomy and clinical relevance
Muscle Nerve 2003;28:525-541




CSA measurement




NERVE CROSS-SECTIONAL AREA REFENCE VALUES

Cartwright MS et al. Cross-sectional area reference values for nerve ultrasonography. Muscle Nerve, 2008:37:566-71.



Blood vessels

that closely follows the nerve
ulnar nerve at elbow
- median nerve at wrist (persistent median a.)
radial nerve around radial groove
- deep peroneal nerve around ankle

= Increased CSA
1. COMPRESSION
2. Color or Power DOPPLER




Blood vessels




Nerve Duo: Marriage of Ultrasound & Electrophysiology

MARRIAGE OF ULTRASOUND AND
ULTRASOUND EVALUATION ELECTROPHYSIOLOGY

OF FOCAL INEUROPATHIES
Correlation With Electrodiagnosis The use of electrophysiology in the assessment of

JEFFREY A. STRAKOWSKI

’ demosMEDICAL

peripheral nerve injuries is discussed in detail in
Chapter 2. Electrophysiologic techniques remain the
gold standard for assessing physiologic function of
thu peripheral nervous systems. Ultrasonography
and electrodiagnosis should not be considered to be
competing tec hni_}]l_thlMM-
Electrodiagnosis provides physiologic assessment
and ultrasound primarily anatomic. It is often bet-
ter to perform the electrodiagnostic study first to
localize and define the neuropathy, and to facilitate
a plan for scanning the anatomy. For practitioners
skilled in electrodiagnosis, having both the ultra-
sound and electromyography (EMG) instruments in
the same examination room is advantageous. This
allows the studies to be performed at the same time
when desired, and ultrasound guidance is avail-
able to assist with localization for electrophysiologic
techniques when needed (Figure 1-2).




Nerve Duo: Marriage of Ultrasound & Electrophysiology
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Muscle Nerve 46: 597-600, 2012



US FINDINGS OF UPPER EXTREMITY NERVES: MEDIAN NERVE




US FINDINGS OF UPPER EXTREMITY NERVES: MEDIAN NERVE




US FINDINGS OF UPPER EXTREMITY NERVES: ULNAR NERVE

Uinar nerve




US FINDINGS OF UPPER EXTREMITY NERVES: RADIAL NERVE




US FINDINGS OF UPPER EXTREMITY NERVES: RADIAL NERVE




US FINDINGS OF UPPER EXTREMITY NERVES: SUPERFICIAL RADIAL NERVE




US FINDINGS OF UPPER EXTREMITY NERVES: MUSCULOCUTANEOUS NERVE




US FINDINGS OF UPPER EXTREMITY NERVES: LATERAL ANTEBRACHIAL CUTANEOUS NERVE
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US-guided Injection



INJECTION TECHNIQUE

Long axis in plane approach Short axis in plane approach

T

Short axis out of plane approach

Long axis out of plane approach




BASIC PRINCIPLES for US-GUIDED INJECTION

1. Review the regional anatomy
— Shortest distance between the skin and the target
— Minimizing neurovascular risk
— Optimizing needle visualization
2. Examine with the Doppler ultrasound
3. Use sterile technique
— Transducer covers and sterile ultrasound gel
4. In plain approach
— Optimal visualization of the needle

5. Maintain needle tip visualization throughout the procedure

— Hydrodissection

— Jiggling needle

— Using larger-gauge needle
— Laser etching needle
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‘Yonographically Guided
Carpal Tunnel Injections
The Ulnar %ppl oach
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Figure 5. Selected cross-sections of a serially sectioned median nerve to illustrate its internal anatomy with particular reference to the fascular distribution of fibers to/from specific nerve branches (not to scale). The figures give the levels with reference to fixed landmarks and are in millimeters. 0 mm is the wrist; the epicondyle level at the elbow is between 250 and 304 mm. Panel (A) includes sections from the wrist (0) to 152 mm proximal to the wrist, below the elbow. Panel (B) includes the part of the nerve from 202 mm proximal to the wrist, i.e., from below the elbow to mid-upper arm. M, thenar muscle fibers; L, lumbrical fibers; A, cutaneous fibers from the 3rd interspace; B, cutaneous fibers from the 2nd interspace; C, cutaneous fibers from the 1st interspace; D, cutaneous fibers from the radial side of thumb; small open circles, combined muscular and cutaneous fibers from the thumb and 1st interspace and lumbrical fibers above 234 mm; P, palmar cutaneous fibers; S, flexor digitorum sublimis fibers; I, anterior interosseous fibers; F1, proximal common flexor fibers; F2, distal common flexor fibers; T, pronator teres fibers; small filled dots, combined terminal and flexor digitorum sublimis fibers and palmar cutaneous fibers above 295 mm. (From Sunderland,69 with permission from Elsevier.)


S|l Aggravation of CTS
® F/71

® Previous EDX: diabetic PN, chronic C8 radiculopathy, Both CTS (moderate), meralgia parethetica
= aggravation of both hand tingling : severe CTS

D1 5.32mm



S&l: Aggravation of CTS

® F/71
® Previous EDX: diabetic PN, chronic C8 radiculopathy, Both CTS (moderate), meralgia parethetica
= aggravation of both hand tingling : severe CTS




CTS injection: Ulnar & Longitudinal arpproach

Ulnar approach = » Longitudinal approach

Trescot A, et al. Tech Reg Anesth Pain Manag 2015;19:85-93



ULNAR NERVE INJECTION

o M/45; left 4th & 51 digit tingling (2 months)

* Diabetes mellitus for 5 years

* Tinel sign -/+ (at ME level)

« EDx: incomplete left ulnar neuropathy around the elbow, Diabetic polyneuropathy



RADIAL NERVE INJECTION: WRIST DROP

« 51-year-old man
« Right hemiplegia d/t left basal ganglia hemorrhage (1 mon)
« Right U/E weakness, especially wrist & finger extensors (grade 1)

Radial Motor NCS Radial Motor Inching Test

ooLouy « 2ms l Illllllllll { 2ms »

J Korean Assoc EMG Electrodiagn Med 2017;19:10-14



RADIAL NERVE INJECTION: WRIST DROP

« 51-year-old man
« Right hemiplegia d/t left basal ganglia hemorrhage (1 mon)
« Right U/E weakness, especially wrist & finger extensors (grade 1)

J Korean Assoc EMG Electrodiagn Med 2017;19:10-14



RADIAL NERVE INJECTION: FINGER DROP FOLLOWING INJECTION (M/65)

3 years 6 days 2 days 10 days
& & & & ; L
Clinic Visit
FINGER DROP 15t EMG & US

1st Injection =~ 2nd Injection

Right elbow
pain (lateral)

J Korean Assoc EMG Electrodiagn Med 2018;20:153-158



RADIAL NERVE INJECTION: FINGER DROP FOLLOWING INJECTION (M/65)
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J Korean Assoc EMG Electrodiagn Med 2018;20:153-158



RADIAL NERVE INJECTION: FINGER DROP FOLLOWING INJECTION (M/65)




SUPERFICIAL RADIAL NERVE INJECTION

e 54-year-old woman
« Left thumb tingling following blood sampling around wrist (12 days ago)
« Tinel sign + around left wrist

NERVE CONDUCTION STUDY

"thtut Stimulation Remrdlu,, Latency NCV F wave

__

B NP
Tinel sign +

‘1 ensory Stimulation Recording Latency (msec) Amplitude
site site (@v) (cm)
““

mm
—
—

Supf. Radia

|

Supf. Radia Cawffbox | 13 | 1 | s | 10|




SUPERFICIAL RADIAL NERVE INJECTION

e 54-year-old woman

« Left thumb tingling following blood sampling around wrist (12 days ago)
« Tinel sign + around left wrist

medial branch of left superficial radial nerve 5%DW injection

Cl 6.53mm

Al 2.76 mm? .
D1 1.35mm D3 4.76mm
D2 2.54mm DISTAL D4 1.10mm:



Live Demo
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