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Abstract 

Muscle ultrasound is a convenient technique to visualize normal and pathological muscle 

tissue as it is non-invasive and real-time. Neuromuscular disorders give rise to structural 

muscle changes that can be visualized with ultrasound: atrophy can be objectified by 

measuring muscle thickness, while infiltration of fat and fibrous tissue increase muscle echo 

intensity, i.e. the muscles become whiter on the ultrasound image. Muscle echo intensity need 

to be quantified to correct for age-related increase in echo intensity and differences between 

individual muscles. This can be done by gray scale analysis, a method that can be easily 

applied in daily clinical practice. Using this technique it is possible to detect neuromuscular 

disorders with predictive values of 90 percent. Only in young children and metabolic 

myopathies the sensitivity is lower. Ultrasound is a dynamic technique and therefore capable 

of visualizing normal and pathological muscle movements. Fasciculations can easily be 

differentiated from other muscle movements. Ultrasound appeared to be even more sensitive in 

detecting fasciculations compared to EMG and clinical observations, because it can visualize a 

large muscle area and deeper located muscles. With improving resolution and frame rate it has 

recently become clear that also smaller scale spontaneous muscle activity such as fibrillations 

can be detected by ultrasound. This opens the way to a broader use of muscle ultrasound in the 

diagnosis of peripheral nerve and muscle disorders. 
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Ultrasound has been used in medical practice since 

the early 1950s, when Wild and colleagues discovered 

the ability of high-frequency ultrasonic waves to 

visualize living tissues [42]. Since then, the technique 

of ultrasound has rapidly evolved, leading to its 

widespread use in almost all fields of medicine because 

of its non-invasive nature and real-time display. In 

1980 it was first discovered that diseased muscles 

showed a different ultrasound appearance compared to 

healthy muscles [11]. Next to neuromuscular disorders, 

malignancies, infections and hematomas and ruptures 

of the musculoskeletal system can also be detected 

with ultrasound [7,9,10,24]. Currently, ultrasound is 

widely available and ultrasound techniques have 

further improved, resulting in display of muscle tissue 

with resolutions up to 0.1 mm [8], which is higher than 

the resolution that can be achieved with for example 3 

Tesla Magnetic Resonance Imaging (MRI), which has 

a resolution up to 0.2 x 0.2 x 1.0 mm [38]. This article 

provides insight in the use of muscle ultrasound in the 

display of healthy and diseased muscle. The use of 

quantification, dynamic imaging and future directions 

in these fields are discussed.  

1. Ultrasound of normal muscle tissue 

The sonographic appearance of muscles is fairly 

distinct and can easily be discriminated from 

surrounding structures such as subcutaneous fat, bone, 

nerves, and blood vessels (Fig 1) [18,24]. Normal 

muscle is relatively black, i.e. has low echo intensity. 

In the transverse plane, perpendicular to the long axis 

of the muscle, the muscle has a speckled appearance 

because of reflections of perimysial connective tissue, 

which is moderately echogenic (Fig 1). In the 

longitudinal plane (along the long axis of the muscle) 
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Fig 1. Normal ultrasound measurement of the biceps brachii muscle and surrounding tissues, measured at two thirds 

of distance from the acromion to the antecubital crease of the left arm. The right panel depicts the different 

structures schematically. 

 
Fig 2. The macro architecture is formed by the way 

muscle fascicles are organized. They can be 

parallel as in the biceps brachii, pinnate as in 

tibialis anterior, or triangular such as in the 

latissimus dorsi muscle.

 
Fig 3. Interactions between ultrasound beam and 

normal and pathological tissues (left panels) with 

examples of  ultrasound images (right panels). 

the fascicular architecture of the muscle becomes 

visible. Reflections of the perimysial connective tissue 

results in linear, pinnate or triangular structure on the 

ultrasound image (Fig 2). 

The boundaries of the muscle are clearly visible, as the 

epimysium surrounding the muscle is a highly 

reflective structure. In normal subjects the bone echo is 

strong and distinct with an anechoic bone shadow 

underneath (Fig 3).  



Skeletal muscle ultrasound 

European Journal Translational Myology 2010; 1 (4): 145-155 

 - 147 -

 
Fig 4. Ultrasound image of the calf showing several layers 

of fascia in the subcutaneous tissue 

 
Fig 5. Transverse (upper panel) and longitudinal 

(middle and lower panel) ultrasound image 

of the proximal forearm. The median nerve 

is a hyperechoic circle in the transverse 

plane with a honeycomb appearance. In the 

longitudinal plane the fascicle structure of 

the nerve is visible as hyperechoic lines 

between the hypoechoic flexor carpi radialis 

(FC) and flexor digitorum profundus (FD). 

The ulnar artery is visible as a anechoic 

line. The transverse image doppler confirms 

that this structure indeed is an artery.  IM = 

interosseus membrane; double arrow = 

subcutaneous tissue 

Figure 3 shows the interaction between the ultrasound 

beam and normal and pathological tissues (left panels) 

with examples of an ultrasound image (right panels). 

When the ultrasound beam encounters tissue with 

different acoustical impedance such as the transition 

from muscle to fascia, a part of the sound is reflected 

(left upper picture). As healthy muscle contains only 

little fibrous tissue only a few reflections occur, 

resulting in a relatively black picture (right upper 

picture). The acoustical impedance is very different 

between muscle and bone, causing a strong reflection, 

with hardly any sound passing through. This results in 

a bright bone echo with a characteristic bone shadow 

(middle pictures). In neuromuscular disorders such as 

Duchenne muscular dystrophy, muscle tissue is 

replaced by fat and fibrous tissue, resulting in a lot of 

transitions with different acoustical impedance and 

much reflection of the ultrasound beam. This explains 

why the muscle ultrasound image appears white. 

Additionally attenuation of the ultrasound beam 

occurs, causing the superficial part of the muscle to be 

whiter than the deeper part and invisibility of the 

humerus. 

Subcutaneous fat has low echo intensity, but several 

echogenic septa of connective tissue may be visible 

within this tissue layer (Fig 4). Nerves and tendons are 

relatively hyperechoic compared to healthy muscles, 

whereas blood vessels are hypo- or anechoic circles or 

lines depending on the direction of the ultrasound 

beam. When one is unsure about the nature of a round 
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Fig 6. Ultrasound image of small hand muscles. The resolution of the 4-8 MHz transducer is not sufficient to visualize 

individual hand muscles, whereas in the picture of the 5-17 MHz transducer the m. abductor pollicis brevis 

(Ab), m. flexor pollicis brevis (F) and m. adductor pollicis (Ad) can be distinguished. The tendon of the flexor 

pollicis longus is visible as a bright spot (arrow). MC1 = first metacarpal bone; MC2 = second metacarpal 

bone. 

 
Fig 7. Transverse ultrasound image of a normal left quadriceps muscle (A) and of a patient with Duchenne muscular 

dystrophy (DMD) (B). Both are 3.5 years of age.  The rectus femoris muscle is encircled. Of this region the mean 

echo intensity is measured, as shown in the histograms below (scale black = 0; white = 255). The rectus femoris of 

the DMD patient has increased muscle echo intensity, with the corresponding histogram being displaced to the 

right. Note the attenuation of the ultrasound beam, i.e. the echo intensity in deeper areas of the muscle is 

decreased compared to superficial areas. VM, vastus medialis; VL, vastus lateralis; VI, vastus intermedius; F, 

femur; double arrow, subcutaneous tissue. 

or linear structure, Doppler imaging can confirm the 

presence of arteries or veins, by showing blood flow 

(Fig 5).  

All superficial muscles can easily be imaged with 

ultrasound, although it can be difficult to identify 

individual small muscles when multiple muscle groups 

overlap. Recent ultrasound technology using higher 

frequencies with corresponding higher resolution has 

made it possible to image individual superficial small 

muscles in for example the hand (Fig 6). Deeper 

muscles especially in the pelvic region or around the 

trunk can be difficult to visualize with sufficient 

resolution because of the reflection or absorption of 

sound by superficial tissue layers, such as skin, 
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Fig 8. The rectus femoris muscle (left) generally has lower muscle echo intensity than the tibialis anterior muscle 

(right). Both images are made in the same healthy 13-year-old. Double arrow = subcutaneous tissue; R = rectus 

femoris muscle; V = vastus intermedius muscle; F = femur; TA = tibialis anterior muscle; T = tibia. 

subcutaneous tissue or other muscles. 

2. Muscle ultrasound in neuromuscular disorders 

Previous studies have shown that muscle ultrasound 

can be of value in the diagnosis of neuromuscular 

disorders by making it possible to reliably assess 

muscle thickness and objectify muscle atrophy (or 

hypertrophy) [12,33,36,37]. Besides muscle atrophy 

changes in muscle morphology can also be visualized 

with ultrasound. Neuromuscular disorders can lead to 

increased muscle echo intensity, i.e. a muscle becomes 

whiter in appearance [11,13,36]. It is thought that the 

replacement of muscle tissue with fat and fibrosis is the 

main cause of increased muscle echo intensity, as they 

increase the number of reflections within the muscle 

and therefore the mean grey value of the muscle in the 

ultrasound image (Fig 3) [29,35,37].  

Markedly increased muscle echo intensity can easily be 

detected visually (Fig 7). However, in early stages of a 

neuromuscular disease or in myopathies that cause 

only little structural abnormality (such as metabolic 

myopathies), muscle echo intensity can be only slightly 

increased and difficult to detect visually. Visual 

evaluation of muscle ultrasound images has resulted in 

a sensitivity of only 67 to 81% for the detection of 

neuromuscular disorders in children [13,44]. These 

sensitivities are relatively low when muscle ultrasound 

has to serve the purpose of a screening tool for 

neuromuscular disorders. Visual assessment is also 

dependent on the experience of the investigator [17]. 

Other factors such as systems settings and subject-

related variables such as age and sex influence muscle 

echo intensity too [21,35]. Additionally, differences in 

proportion of fibrous tissue and the orientation of 

muscle fibres give each muscle a specific appearance 

on ultrasound, and its own normal range of echo 

intensities. For example a normal tibialis anterior 

muscle has a whiter appearance as the rectus femoris 

muscle (Fig 8). All these factors (observer dependency, 

influence of system and subject related variables, and 

differences between muscles) can influence the inter-

rater reliability and variability, and reduce the 

specificity of the ultrasound findings. The influence of 

system settings can be eliminated by standardizing the 

muscle ultrasound protocol and keeping all system 

settings constant. The other factors, however, cannot 

be avoided when the ultrasound images are assessed 

visually. Quantification of muscle echo intensity is 

more objective and less observer dependent [17], and 

therefore it is expected to increase the reliability and 

possibly also the sensitivity of muscle ultrasound. For 

this reason we chose to develop a technique to quantify 

muscle echo intensity and assess if quantitative muscle 

echo intensity is a more reliable and sensitive method 

to detect neuromuscular disorders.  

To quantify muscle echo intensity we used an easily 

applicable method called quantitative grey scale 

analysis. This analysis can be performed with a 

standard histogram function (Fig 7), which is widely 

available in for example many commercially available 

computer software programs for image editing, such as 

Adobe Photoshop (Adobe systems Inc., San Jose, 

California, USA). After selecting a region of interest 

within the muscle, the mean grey value of this region 

can be calculated (automatically) from the histogram 

(Fig 7). In effect, with quantitative grey scale analysis 

the entire image is brought back to one value, 

describing how black, grey or white the muscle in the 

picture is. As system settings will strongly influence 

this value, it is very important to keep all settings that 

influence the grey value such as the gain, compression, 

focus and TGC constant throughout the measurements. 

Quantitative grey-scale analysis proved to be better 

than visual assessment of ultrasound images [25]. 

Quantification improved the reliability and sensitivity 

of muscle ultrasound for the detection of 

neuromuscular disorders compared to visual evaluation 

alone. Quantification of muscle echo intensity 
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Fig 9. Left quadriceps muscle of a 2-year-old boy with spinal muscular atrophy type 2. The echo intensities are very 

inhomogenously spread throughout the muscle with a moth-eaten pattern, probably representing atrophic and 

hypertrophic muscle fibres. Normal structures within and surrounding the muscle are difficult to distinguish. 

Muscle thickness is diminished. The right panel depicts the different structures schematically. RF = rectus 

femoris muscle. 

therefore has added value in daily clinical practice, 

even though it is slightly more time consuming (5 to 10 

minutes for the examination of 4 muscles) and requires 

the establishment of normal values. 

One of the difficulties of quantitative muscle 

ultrasound analysis is the application normal values 

obtained with one ultrasound device to measurements 

made on another device. This is because each 

ultrasound device has its own characteristics that are 

incorporated in the machine and cannot be adjusted 

(for example the frequency and beam shape of the 

transducer, or several post-processing techniques, 

which comprises the processing of the signal between 

receiving the sound by the transducer and the creation 

of an image). Copying the user-adjustable system 

settings to another ultrasound device will therefore not 

guarantee the same range of muscle echo intensities. 

This gives rise to the question whether a new set of 

normal values would have to be gathered for each 

different ultrasound device used. If this would really be 

necessary, it would almost certainly influence the 

chance that quantitative muscle ultrasound will ever be 

widely applied in daily clinical practice and increase 

the possibility that it remains a research tool in a 

research setting only. In a recent study of our group 

this problem is addressed [30]. It appeared possible to 

apply a conversion algorithm to reliably use “old” 

normal values to measurements made on a “new” 

machine. This means that normal values established 

with one device can be reliably used on another after 

establishing and application of this correction factor. It 

would be advisable to have a dedicated and preservable 

phantom for this purpose to reliably transfer reference 

values in case the ultrasound device breaks down. 

3. Diagnostic value of muscle ultrasound 

A prospective pilot study of 33 patients with a 

suspected neuromuscular disorder followed by a larger 

study of 150 patients showed that muscle ultrasound is 

a useful and reliable tool in the diagnostic evaluation of 

these patients [28,32]. Muscle ultrasound was capable 

of detecting neuromuscular disorders with a positive 

predictive value of 91% and a negative predictive 

value of 86%. Above the age of 3 years muscle 

ultrasound was very reliable with a negative predictive 

value of 95%. Below the age of 3 more false negative 

results were found (positive predictive value 75%). 

This is caused by the fact that often only few structural 

changes are present in early stages of a neuromuscular 

disorder. This result in no or only slightly increased 

muscle echo intensity. Other false negative ultrasound 

results were found in patients with a mitochondrial 

myopathy. This disorder is known for its sparse 

structural muscle changes, and the effect on muscle 

ultrasound was confirmed: only 25 to 46% of the 

children with a mitochondrial disorder showed a 

borderline-abnormal or abnormal ultrasound exam 

[26]. 

4. Muscle ultrasound in specific neuromuscular 
disorders 

The application of muscle ultrasound in specific 

neuromuscular disorders has also been investigated. 

The distribution of ultrasound abnormalities 

throughout the body can aid in the discrimination 

between neurogenic disorders and myopathies [32]. 

Neurogenic disorders showed higher echo intensities 

and more atrophy in the legs than the arms, whereas 

myopathies showed an equal distribution of pathology 

between the arms and legs. It was possible to 
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Fig 10. Transverse scan of the anterior tibial muscle at ¼ between the patella and the lateral malleolus, perpendicular 

and with an angulation of 20 degrees. The white line depicts the borders of the anterior tibial muscle. The 

echo intensity of the anterior tibial muscle is increased with a patchy appearance. Angulation of the 

transducer reveals a hyperechoic part of the anterior tibial muscle (arrow), which was not visible in the 

perpendicular plane. Double arrow = subcutaneous tissue; T = tibia; F = fibula. 

discriminate neurogenic disorders from myopathies 

with a relatively high positive predictive value of 86% 

and a negative predictive value of 84%. Because of the 

prospective design of this study patients with a false 

positive ultrasound result, i.e. without a neuromuscular 

disorder, were included in this study too. Patients with 

a myopathy showed a similar distribution of pathology 

compared to those patients. This made it not well 

possible to discriminate myopathies based on the 

distribution of pathology throughout the body with 

sufficiently high predictive values. 

Ultrasound findings in specific groups of 

neuromuscular disorders have not yet been studied 

prospectively and are until now based on the 

descriptive literature and expert opinion. Specific 

neuromuscular disorders differ in the type of muscles 

that are most affected and in the ultrasonographic 

appearance of the muscle tissue. For example muscular 

dystrophies show a homogeneously increased echo 

intensity (Fig 7), whereas spinal muscular atrophy is 

accompanied by inhomogeneously, moth-eaten pattern 

of relatively white and black areas (Fig 9). How well 

these patterns can aid in the differentiation between 

specific types of neuromuscular disorders has not yet 

been investigated. Moreover, these patterns are 

currently evaluated by visual analysis, which depends 

on the experience of the observer.  

Muscle ultrasound has shown to be helpful in 

inflammatory myopathies and connective tissue 

diseases. A patient with juvenile dermatomyositis 

showed typical ultrasound changes with focally 

increased echo intensity that became especially 

apparent after angulation of the transducer (Fig 10) 

[unpublished data]. A patient with eosinophilic fasciitis 

demonstrated clearly thickened fascia within and 

surrounding the muscle, corresponding to subsequent 

MRI and biopsy findings [31]. Finally muscle 

ultrasound examination of a patient with morphea 

profunda revealed extensive muscle involvement, also 

found at locations where skin lesions were hardly 

present [39]. 

5. Dynamic muscle ultrasound and the detection of 
fibrillations 

Muscle ultrasound is not only capable of visualizing 

muscle structure, it is also very suitable to visualize 

muscle movements. Previous studies have already 

shown that muscle ultrasound is even more sensitive in 

detecting fasciculations than EMG [40]. Recent 

developments in ultrasound resolution and frame rate 

raised the question whether muscle ultrasound is 

capable of detecting even smaller pathological muscle 

movements such as fasciculations. A recent study 

showed that ultrasound, even though its resolution is 

still not that of individual muscle fibres, is indeed 

capable of detecting fibrillations [27]. This finding has 

important clinical implications, as it is the first 

technique to non-invasively detect this phenomenon. 

Moreover, dynamic muscle ultrasound confirms that 

fibrillations, as electrical phenomena, lead to the actual 

contraction of muscle fibres. This activity can be 
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abundant in some patients, and the intense and 

continuous movements of so many muscle fibres, 

“paradoxically coming alive after denervation”, in turn 

leads to other questions such as the consequences of 

this activity for metabolism, energy expenditure and 

(dys-) trophic factor release. 

6. Muscle ultrasound compared to other muscle 
imaging techniques 

Muscle imaging techniques such as MRI, CT and 

ultrasound all have their own technical characteristics 

and advantages. Table 1 summarizes the advantages 

and disadvantages of each technique. Based on these 

characteristics, the clinical application of these 3 

techniques for muscle imaging in our opinion will be 

the following: 

The main application of muscle ultrasound lies in the 

screening for the presence of a neuromuscular disorder 

in general, especially in children or other patients who 

have difficulties lying still. It can additionally be used 

to select the optimal site for muscle biopsy, if 

necessary under direct ultrasound guidance when a 

muscle is focally affected or when other structures 

such as vessels and nerves need to be avoided. As the 

perimysium surrounding muscle fascicles is highly 

reflective, muscle architecture such as pennation angle 

or the disruption of the fascicle structure can easily be 

visualized. Information on muscle architecture can be 

used to identify lesions caused by trauma such as 

muscle tears or hematoma [9]. Currently it is not 

entirely clear what the exact influence of muscle 

edema on the ultrasound image and muscle echo 

intensity is. Edema might for example decrease the 

sensitivity of ultrasound in the early course of 

inflammatory myopathies, but this has not been 

investigated. 

MRI is very well capable of visualizing both 

superficial and deeper muscles, which is helpful in 

determining patterns of muscle involvement.  This can 

aid in identifying the presence of specific congenital 

myopathies and muscular dystrophies [14,22]. 

However, prospective studies on the specificity of 

these finding are not yet available. Muscle MRI is 

capable of both detecting and differentiating between 

fatty infiltration and edema. As edema can be an early 

sign in inflammatory myopathies it is of additional 

value in case of suspected inflammatory myopathies, 

even when muscle ultrasound is normal, [34].  

CT is also capable of visualizing fatty infiltration, but 

not fibrosis, in superficial and deep muscles. 

Unfortunately CT has the disadvantage of ionizing 

radiation, which makes it an unattractive technique for 

repeated measurements such as follow-up studies. 

Moreover, comparative studies between muscle 

ultrasound and CT have indicated that ultrasound 

detected early stage structural changes while the CT 

images were still within the normal range [6]. This is 

probably because CT cannot distinguish fibrosis from 

normal muscle tissue and only becomes abnormal in 

case of fatty infiltration, edema and atrophy. MRI also 

appears to be more sensitive compared to CT in 

detecting changes caused by neuromuscular disorders, 

especially when edema is present [23]. As ultrasound 

and MRI are good or probably even better alternatives 

to detect neuromuscular disorders, the clinical 

application of muscle CT in our opinion is limited 

when ultrasound or MRI are available. The only 

application in which CT is preferable is when the 

extent of intra- or perimuscular calcifications needs to 

be determined.   

Quantification of muscle CT and MRI images is also 

under investigation. It is possible to quantify muscle 

CT by measuring Hounsfield units (HU) [1,6]. 

Hounsfield units range from -1000 HU (air) to +1000 

HU (bone). Fat replacement reduces the average 

density of muscle because fat has a much lower density 

(-106 HU) than normal muscle tissue (+54 HU). In this 

way the extent of fatty infiltration can be objectified. 

Several parameters of MRI images such as T1 and T2 

signal intensities and recovery times can also be 

quantified. This has been applied to muscle MRI 

studies in patients with several myopathies and 

denervation [15,19]. The so-called three point Dixon 

MRI technique is another reliable method to quantify 

the amount of fat in muscle tissue [16], which has been 

applied to a follow-up study in patients with Duchenne 

muscular dystrophy [43]. These quantification methods 

will improve objectivity of MRI and are considered 

useful in follow-up studies. But for specific normal 

values for each muscle and age group are probably 

needed too, as the fat and fibrosis content of skeletal 

muscles increases with age and differs between 

muscles [41]. Normal values could probably further 

improve the diagnostic accuracy, but are currently not 

available. Currently quantitative MRI and CT are 

mainly used in research settings, whereas in daily 

clinical practice muscle images obtained with these 

techniques are still evaluated visually. 

7. Future perspectives in muscle ultrasound 

New applications in childhood neuromuscular disease 

Differentiation based on patterns of muscle 

involvement  

Muscle ultrasound has shown to be capable of 

describing the distribution of muscle involvement. 

MRI studies have shown that several congenital 

myopathies and congenital muscular dystrophies show 

specific patterns of muscle involvement which can help 

in the differential diagnosis of these disorders [14]. 

MRI studies have mainly been confined to leg muscles. 

Ultrasound is a quick method that could easily 

visualize the arm muscles too, which can be of 

additional value as also in the arms selective muscle 

involvement can be present. New ultrasound 

developments have resulted in the possibility of 

making “panoramic”-images, which make it possible to 
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visualize several muscles in one plane. Deeper 

muscles, however, will remain difficult to display, 

especially when overlying muscles are affected. To 

display deeper muscles transducers that can send out 

lower frequencies have to be used. For an optimal 

description of any muscle involvement quantification 

will remain necessary. This implies that future research 

should also focus on establishment of new normal 

values for a broad range of also deep and "unusual" 

muscles 

Follow-up and monitoring treatment effect 

Muscle ultrasound can also be used for the follow-up 

of patients with a neuromuscular disorder. Because of 

its non-invasiveness, muscle ultrasound can easily be 

repeated, and this makes it an ideal tool to evaluate 

new treatment strategies. We are currently studying a 

cohort of healthy children, following them for 4 years 

to determine the normal variation in muscle ultrasound 

with respect to growth, development and muscle force. 

Additionally, several patients with dermatomyositis, 

spinal muscular atrophy and duchenne muscular 

dystrophy are currently included in follow-up studies 

to determine the value of muscle ultrasound as an 

outcome measure to evaluate treatment. 

Pre-clinical detection of neuromuscular disorders 

Exciting new developments in molecular treatments of 

neuromuscular disorders have emerged in recent years. 

There are indications that these treatments will be most 

effective when started as early as possible, preferably 

in the presymptomatic stage. This has led to the 

question if muscle ultrasound can aid in pre-clinical 

detection of children with neuromuscular disorders. 

Several neuromuscular disorders such as spinal 

muscular atrophy and muscular dystrophies already 

show severely abnormal muscle echo intensities by the 

time the clinical diagnosis becomes apparent. This 

would imply that also in a preclinical stadium 

ultrasound abnormalities will be present. However, the 

sensitivity of ultrasound is expected to be lower in the 

preclinical phase as fewer structural changes are 

present in early stages of the disease. The diagnostic 

and clinical value of this application of muscle 

ultrasound could be promising but needs to be further 

investigated. 

Adding nerve ultrasound 

Besides visualizing muscles ultrasound is also capable 

of visualizing nerves. Currently the main clinical focus 

of nerve ultrasound is the diagnosis of nerve 

entrapments in adults. It has already been shown that 

thickened nerves in certain hereditary motor sensory 

neuropathies are also visible on ultrasound [20]. A 

combination of nerve and muscle ultrasound in the 

initial assessment of children with suspected 

neuromuscular disorders might aid in a further 

differentiation and the detection of such neuropathies. 

 

New applications outside childhood neuromuscular 

disease 

Muscle ultrasound in adults with neuromuscular 

disorders 

The high diagnostic value of muscle ultrasound in 

children has prompted investigations of the value of 

the same technique in adult neuromuscular disease. 

Several studies are currently performed to investigate if 

muscle ultrasound can aid in strengthening the 

diagnosis of amyotrophic lateral sclerosis (ALS) and 

the differentiation from ALS-mimics [3]. Also, 

prospective studies on the value of muscle ultrasound 

in patients with suspected myopathies will soon 

commence. 

Sarcopenia 

As people become increasingly older, sarcopenia is a 

hot item in current research on aging. Muscle 

ultrasound might aid in the evaluation of muscle 

structure during aging, as it can visualize changes in 

muscle structure and muscle thickness [2,4]. This can 

be correlated to muscle function, tendency to fall, 

effects of treatment etc, to see whether muscle 

ultrasound could be a useful adjunct in this area too. 

Sports medicine 

Muscle ultrasound is capable of visualize muscle 

architecture such as fascicle length and pennation 

angle. These parameters have already been shown to 

correlate with force generation and have been used in 

the evaluation of training in several types of sport [5]. 

A new application of muscle ultrasound outside the 

field of neurology might therefore lie in the evaluation 

of training regimes (force versus duration), effects of 

overuse, strain and sports injuries. 

Bridging function and structure 

A very interesting project would be the combination of 

quantitative dynamic techniques, electrodiagnostic 

measurements such as surface EMG and force 

measurements to investigate the interactions between 

electrical phenomenon, the resulting mechanical (i.e. 

structural) muscle changes and force generation. This 

might aid in a further understanding of electro-

mechanical coupling, myofascial force transmission 

and pathophysiology of disorders in which these 

interaction are disturbed such as extracellular matrix 

disorders (for example Ehlers Danlos Syndrome) and 

myotonic syndromes. 
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