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Abstract
Over the last decade, neuromuscular ultrasound has emerged as a useful tool for the diagnosis of
peripheral nerve disorders. This article reviews sonographic findings of normal nerves including
key quantitative ultrasound measurements that are helpful in the evaluation of focal and possibly
generalized peripheral neuropathies. It also discusses several recent papers outlining the evidence
base for the use of this technology, as well as new findings in compressive, traumatic, and
generalized neuropathies. Ultrasound is well suited for use in electrodiagnostic laboratories where
physicians, experienced in both the clinical evaluation of patients and the application of hands-on
technology, can integrate findings from the patient’s history, physical examination,
electrophysiological studies, and imaging for diagnosis and management.
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Introduction
The history of ultrasound began with Spallanzani’s discovery that bats navigate in the dark
through echolocation. Since then, ultrasound has transformed into an advanced imaging tool
used throughout medicine, and Table 1 reviews the history of ultrasound, with a particular
focus on its use in the field of neurology [1–9]. Use of ultrasound as a medical diagnostic
tool began in the late 1940s and 1950s when doctors attempted to assess the heart and fetus,
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and the first reports of using ultrasound to evaluate peripheral nerve were published in the
late 1980s [2, 10].

Over time, clinical experience with ultrasound and improvements in technology have made
it helpful for the evaluation of peripheral nerve disease. In fact, developments in transducer
materials, enhanced software, and the emergence of transducers of 15 MHz and higher have
made it possible to routinely image small sensory nerves such as the digital nerves in the
fingers or the palmar cutaneous branch of the median nerve. Moreover, improvements in
Doppler sensitivity and power Doppler have made it possible to assess vascular changes
within major nerve segments.

Ultrasound addresses two key limitations of electrodiagnostic testing, the inability to
provide anatomic detail and discomfort. Ultrasound is painless, is among the least invasive
methods of medical diagnostic testing, and provides a view of the anatomy of nerve as well
as of surrounding structures. While magnetic resonance imaging offers superior
differentiation of imaged tissues, it has lower edge-to-edge resolution and is neither portable
nor inexpensive. Like electrodiagnosis, ultrasound provides an assessment of focal areas of
individual nerves in real-time, making it an attractive companion tool.

This review will first focus on some of the basic elements of nerve imaging, and then
address some of the more recent studies that are advancing the technique.

Ultrasonography of Normal Nerves
Although visualization of some nerves is still limited, high-resolution ultrasound has made it
possible to image almost all the main peripheral nerves on a routine basis [11]. Virtually all
segments of the median, ulnar, and radial nerves of the upper extremity and many segments
of the femoral, sciatic, peroneal (fibular), and tibial nerves of the lower extremity can be
imaged with instruments at a cost similar to the equipment found in most electrodiagnostic
laboratories. Ultrasound can assess the trunks of the brachial plexus in the area between the
spine and clavicle, and can image some portions of it between the clavicle and axilla. The
axillary and musculocutaneous nerves can be imaged in the upper extremity along portions
of their courses. Although their smaller branches are difficult to image, the sural, saphenous,
lateral femoral cutaneous, and even digital nerves can be assessed. Of the cranial nerves, the
optic, facial, vagus, and spinal accessory nerves can be imaged at some points along their
courses. In cases of pathological conditions with enlargement of the nerve, ultrasound can
even evaluate small nerves that are usually very difficult to visualize, such as the dorsal
scapular nerve off the upper trunk of the brachial plexus.

Distinguishing nerves from other tissues
Nerves are cable-like structures and have a distinct architecture consisting of fascicles and
surrounding epineurium (Figure). In the transverse plane, the echo pattern is described as a
“honeycomb” in appearance because of the dark punctuate areas (fascicle groups)
distributed throughout a hyperechoic background (perineurium) [12]. In the longitudinal
plane, nerves present as long, slim structures with a mixture of parallel hypoechoic and
hyperechoic lines.

Nerves must be distinguished from other nearby structures to ensure correct identification
[13]. Muscles have a unique architectural pattern; they are hypoechoic and interspersed with
small hyperechoic foci corresponding to the supporting fibrous tissue, which easily
distinguishes muscles from nerves. Tendons, which are sometimes adjacent to nerves, move
proportionately with joint movement, and have greater anisotropy than do nerves.
Anisotropy refers to the sound reflection properties of tissue; tissues with low anisotropy
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tend to backscatter sound reflection, and those with high anisotropy tend to reflect sound
such that the angle of incidence equals the angle of reflection, making them much brighter
with perpendicular insonation. Thus, subtle shifts in the angle of insonation do not alter the
appearance of a nerve in the way that they alter the appearance of tendons. Also, tendons are
more homogenously hyperechoic than nerves and have a distinctive fibrillar composition.
Additionally, tendons, if followed proximally or distally, lead to muscle.

Differentiating nerves from vascular structures is relatively straightforward. Arteries pulsate,
a phenomenon enhanced with slight probe pressure. With sufficient force arteries collapse;
veins do not pulsate, and collapse with less force than arteries. Color Doppler imaging can
be useful for detecting vessels and differentiating between nerves and vessels.

Identifying specific nerves
Knowledge of regional anatomy and topography is needed for the sonographic assessment
of peripheral nerves. The following anatomical landmarks are useful: the brachial artery for
the median nerve in the upper arm; the superficial and deep flexor muscles for the median
nerve in the forearm; the contents of the carpal tunnel for the median nerve at the wrist; the
ulnar artery for the ulnar nerve at the wrist; the medial epicondyle for the ulnar nerve at the
elbow; the radial groove for the radial nerve; the anterior and middle scalene muscles and
the proximal subclavian artery for the brachial plexus; popliteal artery for the distal sciatic
nerve; fibular head for the fibular nerve; and the posterior tibial artery for the tibial nerve at
the ankle. Once identified at any site, the nerves can be traced continuously in the proximal
and distal directions. Although all major nerves are found easily and visualized according to
these landmarks, knowledge about the entire courses of different nerves and important
surrounding structures is helpful for more accurate assessment, especially for smaller or less
commonly imaged nerves and individuals with anatomic variants or tissues altered by
trauma or surgery.

Ultrasound measurements
Nerve size

Because nerve enlargement is the most important diagnostic marker of an abnormal nerve,
quantification of nerve size is essential [14]. Cross-sectional area and swelling ratio can be
measured on transverse images, and diameter can be measured on longitudinal images. For
correct measurement, the transducer should be held perpendicular to the nerve, with minimal
pressure. Although the site of maximal enlargement should be selected for measurement of
nerve size, the minimum cross-sectional area at that site must be found to ensure
perpendicular scanning. Variability within a measurement can be reduced by using an
average of multiple measures. Measuring just inside the echogenic rim of the nerve is the
preferred technique [15, 16•]. For the ulnar nerve, an elbow position between extension and
90-degree flexion has been recommended because elbow position with flexion of more than
90 degrees can decrease cross-sectional area [16•].

The swelling ratio is the ratio between the cross-sectional area of the nerve at the site of
maximal enlargement and that at an unaffected site. This measurement may improve
diagnostic accuracy for entrapment neuropathy in those with polyneuropathy, which can
cause diffuse nerve enlargement [17]. The swelling ratio may also correct for the normal
variation of nerve cross-section area among individuals.

Another potentially useful parameter for evaluating focal nerve compression is the flattening
ratio, which is defined as the ratio between the largest and smallest diameters of nerves. This
can be a useful parameter for entrapment neuropathy because an affected nerve sometimes
shows a change from a round or triangular shape to a significantly flattened oval at the site
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of compression. The absolute value of the cross-sectional area remains one of the most
reliable and frequently used methods for the diagnosis of focal neuropathy [15], but the
other methods offer advantages in situations in which established reference values are
unavailable or not applicable.

Vascularity
Vascularity is assessed by placing the power Doppler box over the nerve and slowly
increasing the gain. No color Doppler signal will be observed in the normal nerve. At the
highest levels of gain, non-specific color signal (noise) may flash unpredictably in tissue, but
only focal color flow signals synchronized with the arterial pulsation are interpreted as
evidence of blood flow within nerve tissue. Vascular congestion, presumably due to
compression or inflammatory response in various neuropathies, can cause increased
intraneural blood flow. Color flow in the nerve indicates hypervascularity, which at this time
is graded somewhat subjectively. A recent study introduced an image-processing method for
quantifying the degree of intraneural vascularity and found that the degree of measured
intraneural vascularity correlated highly with the severity of the condition, according to
electrodiagnostic testing [18].

Echogenicity
As mentioned above, normal nerve echogenicity is characterized by a honeycomb pattern
with a mixture of dark fascicles interspersed amongst a bright background. In pathological
conditions, increased intraneural edema may result in reduced enchogenicity and loss of the
fascicular pattern. Similar to vascularity, echogenicity is usually assessed subjectively based
on visual inspection of the image. However, subjective judgment can introduce error and
bias [19], sometimes related to the relative echointensity of other structures within the
image. Some investigators have attempted to assess nerve echogenicity in a quantitative
manner by using different automatic methods and have shown the superiority of these
methods over subjective judgments [19–21]. Finally, another aspect of echotexture change is
the presence of selective enlargement of individual fascicles in some patients, a finding
present in some forms of Charcot-Marie-Tooth and in certain nerve tumors [22, 23].

Mobility
Nerve mobility can be routinely assessed for the median nerve at the carpal tunnel and the
ulnar nerve at the elbow, but may be of importance in other nerve entrapments as well. To
assess median nerve mobility, individuals are asked to simultaneously flex their fingers and
wrist while a transducer is positioned over the distal wrist crease. Normal mobility is seen
when the median nerve dives deep to the flexor tendons during finger and wrist flexion [24],
is reduced when the nerve makes a partial turn but does not dive below the tendons, and is
absent when virtually no movement is seen. Although studied less often, the median nerve
also slides slightly in the distal and proximal direction with finger flexion and extension
[25]. Nerve mobility is reduced in carpal tunnel syndrome (CTS), but it is unknown if this is
the result of enlargement of the median nerve or if this reflects anatomic changes that
predispose to CTS.

Unlike the median nerve at the wrist, which is confined in location by the carpal tunnel, the
ulnar nerve at the elbow can be displaced across the medial epicondyle during elbow
flexion. Subluxation is defined as movement of the ulnar nerve to the tip of the medial
epicondyle, and dislocation is defined as complete relocation of the ulnar nerve over the
medial condyle. The occurrence of subluxation and dislocation is not uncommon in healthy
controls (24.3–47%) [16•, 26]. Of interest, the mean cross-sectional area of ulnar nerves that
displaced was larger than that of the nerves which held their position [26]. This finding
suggests that nerves with repetitive displacement may have a higher risk of microtrauma and
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development of edema, but the relationship to ulnar neuropathy at the elbow has yet to be
demonstrated convincingly.

Compressive neuropathy
Compressive neuropathy is often diagnosed clinically and confirmed with electrodiagnosis.
Although sensitive and specific for diagnosing compressive neuropathy, electrodiagnosis
also has limitations in that it is uncomfortable and does not directly assess the anatomy of
the affected nerve and surrounding structures. The majority of potential sites of compressive
neuropathy are well visualized by ultrasound with established reference values for nerve
cross-sectional area [8, 27, 28].

Of the many peripheral nerve disorders, ultrasound has been studied most in compressive
neuropathy (Table 2), particularly CTS and ulnar neuropathy at the elbow. Fewer studies are
available on other nerves, but the findings are quite similar in any affected nerve.

Abnormal sonographic findings associated with compressive neuropathy include
enlargement of the nerve proximal to the site of compression, decreased echogenicity, and
increased vascularity. The mechanism underlying these findings remains unclear. In a
somewhat paradoxical fashion, nerve enlargement results from a chronic increase in
pressure on the nerve. This leads to both venous stasis and damming of axoplasmic flow
[29]. Experimental animal studies have shown proximal nerve enlargement following
chronic nerve compression along with inflammation, demyelination, remyelination, fibrosis,
and thickening of the connective tissues [30, 31]. Of interest, in CTS, a recent study has
shown a significant decrease in the enlarged nerve cross-sectional area within the first week
after local steroid injection, suggesting that at least some of the enlargement is related to
rapidly reversible causes such as inflammation or edema [32]. A coincident reduction in
nerve hypervascularity was seen in these patients providing evidence that edema and
perhaps increased static blood volume are at least in part responsible for nerve enlargement
in chronic compression, and may also account for some of the decreased echogenicity in
nerves, as fluid and blood tend to be hypoechoic on ultrasound.

Nerve enlargement has been the main sonographic parameter for diagnosing compressive
neuropathy in part because it is simple and easy to measure. Recently, intraneural
vascularity has been proposed as an additional diagnostic parameter in patients with CTS
with several studies showing its usefulness. Evidence indicating that measuring both cross-
sectional area and hypervascularity can increase sensitivity and specificity compared with
measurements of cross-sectional area alone has been reported [33–37]. Hypervascularity
may also play a role in the diagnosis of early stage compressive neuropathy because it is the
only abnormality in some patients with mild CTS [34, 35]. Further research in this area
should be informative..

Carpal tunnel syndrome (CTS) – evidence for ultrasound
The most sensitive diagnostic marker for symptomatic CTS patients is an enlarged cross-
sectional area of the median nerve proximal to the edge of the flexor retinaculum [38]. This
enlargement is sometimes accompanied by hypoechogenicity, reduced motility, or increased
vascularity. To assess the diagnostic usefulness of the ultrasound, a number of studies have
compared the accuracy of ultrasound. A meta-analysis found that the sensitivity and
specificity of ultrasound in the diagnosis of CTS were 77.6% and 86.8%, respectively [39].
There are only a few studies directly comparing the specificity and sensitivity of ultrasound
and electrodiagnostic studies, and there have been mixed results, but the trend has been that
nerve conduction studies are more accurate. However, the values reported in this meta-
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analysis suggest that ultrasound is a potential alternative to nerve conduction studies in
diagnosing CTS.

Ultrasound findings may also provide information about the severity of CTS [40–43]. A
significant correlation between nerve cross-sectional area and all conventional measures of
CTS severity, including clinical scales, hand function, and neurophysiological classification,
has been found [43] in some but not all studies. Of interest, a recent study reported that
hypervascularity, detected by ultrasound, correlated with the severity of nerve damage,
assessed by neurophysiology [36, 37].

Another value of ultrasound is that it can detect causes of median neuropathy at the wrist not
apparent by electrodiagnostic testing. Most CTS is idiopathic or associated with systemic
causes such as diabetes mellitus, hypothyroidism, or obesity [44, 45]. In a minority of cases,
other causes of focal median neuropathy such as space-occupying lesions or structural
abnormalities are responsible [46]. Screening for structural abnormalities as causes of CTS
is likely to be of higher yield in those with atypical symptoms, purely unilateral, or abrupt-
onset findings [47].

Anatomical variants, including those bifid median nerve and persistent median artery, have
received recent attention because they are now readily apparent through the use of
ultrasound. A bifid median nerve may be an independent risk factor for the development of
CTS because it has a relatively higher cross-sectional area than a nonbifid median nerve.
However, findings in this regard have been inconsistent [48, 49]; one study showed that a
bifid median nerve was frequently found in patients with CTS, whereas another did not. The
presence of a persistent median artery or its acute thrombosis and dilatation, may result in
CTS [50, 51]. Pre-operative awareness of this variant may also be helpful for determining
the best surgical approach and preventing potential complications.

The most robust findings on the use of neuromuscular ultrasound in CTS come from a
recently published evidence-based guideline [52••]. There is now a level A recommendation,
based on four Class 1 studies, that ultrasonographic measurement of median nerve cross-
sectional area at the wrist is accurate and may be offered as a diagnostic test for CTS. In
addition, there is a level B recommendation that ultrasound should be considered for
screening for structural abnormalities in those with CTS.

The usefulness of sonography for follow-up of carpal tunnel release has also been studied.
Significant decreases in cross-sectional area have been noted, and decreased cross-sectional
area has been correlated with improvement in symptom scores and electrodiagnostic
parameters [53–56]. However, another study found no significant difference in cross-
sectional area between patients with favorable and unfavorable outcomes, although cross-
sectional area was decreased in both groups [57]. Additional investigations into the
reliability of sonographic parameters for predicting outcomes are needed. Postoperative
ultrasound can be helpful for identifying the causes of treatment failure in patients who do
not improve [56]. Incomplete carpal tunnel release is uncommon but results in persistent
symptoms and requires surgical revision [58]. In some cases ultrasound has shown portions
of ligaments or fascia that were not released, as well as focal narrowing of the median nerve.

Ulnar neuropathy at the elbow
Following CTS, ulnar neuropathy at the elbow is the second most common compressive
neuropathy. However, the sensitivity of electrodiagnostic testing for ulnar neuropathy at the
elbow is much lower than it is for CTS [59, 60]. Reasons for false negatives may include
improper elbow position and ulnar nerve dislocation resulting in inaccurate nerve-length
measurements.
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Increased cross-sectional area of the ulnar nerve segment around the elbow (the segment
from 4 cm proximal to 4 cm distal to the medial epicondyle) is the most common finding in
ulnar neuropathy at the elbow. The sensitivity of an increased cross-sectional area or
diameter of the ulnar nerve at the elbow is more than 80% in ulnar neuropathy at the elbow
[16•]. Furthermore, ultrasound can sometimes identify the site of entrapment in patients
suspected to have ulnar neuropathy at the elbow who present with normal electrodiagnostic
testing findings [61]. One study reported that the diagnostic sensitivity of combining
electrodiagnosis and ultrasound was 98%, significantly higher than that (78%) of
electrodiagnostic testing alone [60]. Ultrasound also can increase diagnostic sensitivity by
localizing the lesion to a particular site in patients with non-localizing electrodiagnostic
findings [60, 62]. In addition to diagnosis, ultrasound may play a role in severity
classification. Cross-sectional area is highly correlated with the severity score obtained via
electrodiagnosis [63–65]. As with CTS, ulnar neuropathy at the elbow may be associated
with underlying abnormalities that are detectable by static or real-time ultrasound imaging
such as subluxation or dislocation of nerves, snapping of the medial head of the triceps,
ganglia, osteophytes, or tumors.

Traumatic neuropathy
Traumatic peripheral nerve injuries are not uncommon in clinical practice and
electrodiagnosis has been a main tool for their diagnosis and assessment. Determination of
the degree and type of nerve damage involved in traumatic neuropathy is important because
treatment for different degrees and types can differ. Surgical intervention is necessary in
cases of severe nerve injuries (Sunderland classification 5, neurotmesis) and may be
required in cases with Sunderland classifications 3 and 4 [66]. Electrodiagnosis however,
has a limited ability to determine the precise location and severity of nerve injuries in some
settings, particularly in the immediate post-injury period because it takes time for certain
electrodiagnostic changes to occur. Ultrasound may be valuable for visualizing features of
traumatic nerve injuries, such as discontinuity of the nerve, neuroma, bone callus, bone
fragments, foreign bodies, and scar tissue. In cadaveric nerves ultrasound can detect
transaction with 89% sensitivity and 95% specificity [67]. One recent study assessed the
value of ultrasound for determining the type of traumatic peripheral nerve injury [68•].
Using ultrasound, the authors classified the severity of injuries into seven types and
compared their results with surgical findings, and the accuracy of classification via
ultrasound was 93.2%. Although ultrasound did not detect abnormal findings in some
patients (6%) and resulted in rare misclassification of severity (6.8%), the technique is of
value [68•].

Dynamic ultrasound imaging may help in decisions regarding early surgical intervention in
trauma cases, even if the nerve is difficult to visualize at the precise site of injury. For
example, the maintenance of mobility with flexion and extension of a nearby joint can
provide evidence of preserved continuity of the nerve [69].

In a more generic sense, ultrasound can contribute to assessment of focal (compressive and
traumatic) neuropathy in a clinical neurophysiology laboratory [70••]. In 42.3% of patients
referred for suspected focal neuropathy in this recent study, ultrasound strongly modified the
diagnostic and therapeutic path chosen. For example, ultrasound allowed determination of
an exact diagnosis in patients with normal electrodiagnostic findings and in patients who
refused electrodiagnostic testing, and ultrasound added information useful for therapeutic
decisions. In another 40% of patients, ultrasound confirmed the electrodiagnostic findings.
Although ultrasound was unable to show abnormalities in 17.7% of patients, there were no
cases with incorrect ultrasound findings.
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New diagnostic areas
Ultrasound has recently demonstrated an increase in nerve cross-sectional area in certain
generalized polyneuropathies, including multifocal motor neuropathy, Charcot–Marie–
Tooth disease, diabetes, vasculitis, acromegaly, and chronic inflammatory demyelinating
polyneuropathy [20, 71–73]. Enlargement tends to be greater in demyelinating than axonal
neuropathies [71]. Of interest, reduction in nerve cross-sectional area may occur in motor
nerves in amyotrophic lateral sclerosis and in sensory nerves in post-herpetic neuralgia [74,
75].

Another evolving area relates to directly combining ultrasound and electrodiagnosis. One
approach has evaluated the benefits of ultrasound in improving sensory nerve conduction
studies in areas of variable nerve anatomy. For example, nerve conduction studies of the
lateral femoral cutaneous nerve are helpful in the diagnosis of meralgia paresthetica and can
assist in the differentiation of a patient with lumbar radiculopathy versus one with lumbar
plexopathy. However, it has been difficult to reliably test this nerve with routine conduction
studies. Ultrasound effectively localizes the lateral femoral cutaneous nerve from the
inguinal ligament to the upper thigh and can be used to more reliably obtain sensory nerve
action potentials [76]. Similarly, ultrasound can help placement of near-nerve electrodes for
recording sural sensory responses [77, 78]. Furthermore, ultrasound improves signal to noise
ratio when electrodes are placed subdermally for recording sural sensory responses.

Of particular interest, ultrasound has proven useful in evaluating lepromatous neuropathy, a
complication of a disease with considerable world-wide prevalence and morbidity. Indeed,
the early detection of this disorder is important for preventing life-long disability. A
hallmark of lepromatous neuropathy is nerve enlargement, which is sometimes palpable, and
inflammation. These characteristics can be assessed by ultrasound and are detected as
multiple enlarged and hypervascular nerves [79–81]. One study has suggested the usefulness
of hypervascularity for detecting leprosy neuropathy because color Doppler flow signal was
observed in all nerves that were hypoechoic and had lost their fascicular pattern [80]. In
addition, it has been shown that ultrasound can detect subclinical involvement of the ulnar
nerve and abnormalities in patients with normal electrodiagnostic findings [80, 81]. Because
of the difficulty of providing sophisticated electrodiagnostic testing to those affected by
leprosy, the increasingly widespread availability of ultrasound, and the fact that leprosy and
lepromatous neuropathy are treatable, ultrasound may prove to be a particularly valuable
tool for both diagnosis and treatment of this ancient scourge.

Conclusion
At this time, ultrasound has proven its usefulness for the diagnosis of compressive
neuropathy in CTS, and there is evidence that supports its usefulness in ulnar neuropathy at
the elbow. The role of ultrasound in detecting other peripheral neuropathies has been
expanding, and now includes other entrapment neuropathies, trauma, and potentially, certain
polyneuropathies. With these advances, ultrasound offers a tool that can access pathology in
nerves and surrounding structures and supplement electrodiagnostic testing. It is said that
electrodiagnosis is an extension of the neurological examination and in like manner,
ultrasound is now being used with effect when guided by an examiner’s knowledge of the
patient’s history, physical examination, and electrodiagnostic findings. Given its increasing
availability and ability to perform rapid non-invasive testing, ultrasound imaging will soon
qualify as another bedside technique that extends the reach of the neurological examination.
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Figure 1.
On the left is a cross-sectional view of the median nerve (arrow) at the distal wrist crease in
a healthy volunteer. The cross-sectional area of the nerve is 9 mm2 and there is normal nerve
echogenicity. On the right is the same view from an individual with carpal tunnel syndrome.
The nerve is 19 mm2 and very hypoechoic. T = flexor tendons and C = carpal bones.
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Table 1

A short history of the development of ultrasound

Year Discovery Study

1794 Bats navigate by echolocation Spallanzani.*

1877 Discovery of piezoelectricity Curie.*

First mathematical description of sound waves Raleigh.*

1917 Development of underwater sonar instrument Langevin.*

1930 Therapeutic uses (thermal applications) of ultrasound Wood, Harvey, Loomis.*

1949 Detection of gallstones and description of the mean speed of sound in the human tissue Ludwig.*

1953 Cardiac ultrasound Elder.*

1959 Imaging of fetal skull in utero Donald.*

1969 First world congress on ultrasonic diagnostics in medicine

1980 Real-time muscle ultrasound in DMD Heckmatt et al. [1]

1987 Ultrasound of normal nerves Fornage. [2]

1991 Description of median nerve in CTS Buchberger et al. [3]

Ultrasound-assisted sciatic nerve block Hullander et al. [4]

1992 Dynamic ultrasound for median nerve movement Nakamichi et al. [5]

1999 Ultrasound of demyelinating neuropathy Heinemeyer et al. [6]

2002 Ultrasound of peroneal nerve Pedrazzini et al. [7]

2007 Reference values for nerve size Cartwright et al. [8]

2008 Swelling ratio measurements Hobson-Webb et al. [9]

2012 First international congress of neuromuscular ultrasound

*
http://www.ob-ultrasound.net/history1.html. Accessed June 2012. DMD; Duchenne Muscular Dystrophy, CTS; carpal tunnel syndrome
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Table 2

Nerve pathology investigated with ultrasound

Systematic Studies Case Series and Reports

Carpal tunnel syndrome Median neuropathy outside the wrist

Ulnar neuropathy at the elbow Ulnar neuropathy at the wrist

Fibular neuropathy at the knee Radial neuropathy at spiral groove

Intraneural and extraneural cysts Posterior interosseous neuropathy

Traumatic neuropathy Anterior interosseous neuropathy

Multi-focal motor neuropathy Lateral femoral cutaneous neuropathy

Charcot-Marie-Tooth Tibial neuropathy at the ankle

Leprosy Sciatic neuropathy

Nerve sheath tumors

CIDP and Guillain-Barre Syndrome

CIDP; chronic inflammatory demyelinating polyneuropathy
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