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Sonography is now considered an effective method to evaluate peripheral nerves. Low
cost, high resolution, the ability to image an entire limb in a short time, and dynamic
assessment are several of the positive attributes of sonography. This article will review
the normal appearance of peripheral nerves as shown with sonography. In addition, the
most common applications for sonography of the peripheral nerves will be reviewed,
which include entrapment neuropathies, intraneural ganglion cyst, nerve trauma, and
peripheral nerve sheath tumors. Clinical information related to nerve disorders is also
included, as it provides valuable information that can be obtained during sonographic
examinations, increasing diagnostic accuracy.
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onography has been shown to be an excellent method to

assess peripheral nerves, showing high accuracy in the diag-

nosis of many nerve disorders. With sonography, the
peripheral nerves of an entire extremity can be visualized in high
resolution in less time than is required with magnetic resonance
imaging. With real-time examination of a peripheral nerve, direct
feedback can be obtained from the patient, as transducer pressure
over an abnormal nerve or neuroma commonly elicits symptoms,
which serves to increase diagnostic accuracy. Evaluation of periph-
eral nerves dynamically either during joint movement or muscle
contraction is easily completed using sonography.! The purpose
of this article is to review the normal sonographic appearance of
peripheral nerves and to review common nerve disorders, including
nerve entrapment, intraneural ganglion cyst, nerve trauma, and
peripheral nerve sheath tumors.

Sonography of Normal Peripheral Nerves

The characteristic appearance of peripheral nerves on sonography
is best appreciated in the short axis relative to the nerve, where the
individual nerve fascicles will appear hypoechoic, surrounded by
hyperechoic connective tissue (Figure 1).> This appearance is
likened to a honeycomb. The more proximal nerve trunks are sur-
rounded by hyperechoic fat, and each nerve trunk can be followed
distally until only one nerve fascicle remains. In the long axis relative
to the nerve, the fascicular appearance can also be appreciated, with
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individual hypoechoic nerve fascicles seen surrounded by
hyperechoic connective tissue. This appearance is in con-
trast to normal tendons, which are hyperechoic with a fibril-
lar or fiberlike appearance on sonography.> When imaging
peripheral nerves in the short axis, it is important that the
sound beam is perpendicular to the imaged nerve so that
the connective tissue layers appear hyperechoic, which
makes the hypoechoic nerve fascicles more conspicuous.
Angling the sound beam will cause the hyperechoic con-
nective tissue layers to become hypoechoic due to anisotropy,
making the peripheral nerve less conspicuous.

Peripheral Nerve Entrapment

The hallmark of peripheral nerve entrapment as shown
with sonography is hypoechoic enlargement of the periph-
eral nerve at and proximal to the level of entrapment.
Depending on the size of the osteofibrous tunnel or other
site of entrapment, the nerve will then transition to a

Figure 1. Images from a 50-year-old man with a normal median nerve at
the carpal tunnel. Sonography over the volar wrist crease shows the fas-
cicular appearance of the normal median nerve (arrowheads) in the
short axis (A) and long axis (B), with hypoechoic nerve fascicles and
surrounding hyperechoic connective tissue. F indicates flexor tendons;
L, lunate; P, palmaris longus; and R, radius.
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normal size as it enters into its respective canal or space.?

The earliest sonographic sign of entrapment is decreased
echogenicity of the connective tissue layers of a nerve trunk,
making the nerve appear globally hypoechoic. Later, the
nerve may become enlarged. Transducer pressure over
the abnormal nerve segment will typically elicit symp-
toms in the distribution of the affected nerve. The distal
innervated muscle should also be assessed for denervation
changes, which will appear as abnormally increased
echogenicity and later atrophy as the muscle bulk decreases
in size (Figure 2). When imaging for entrapment neu-
ropathies, it is important to target the sites known to cause
nerve entrapment where the affected nerve typically passes
through an osteofibrous tunnel.

Figure 2. Images from a 62-year-old man with brachial plexus injury and
forearm muscle atrophy. Sonography over the volar forearm (A) shows
increased echogenicity and decreased size of musculature (arrows),
representing atrophy. Note normal muscle echo texture and size
(arrows) in the contralateral asymptomatic forearm (B). R indicates
radius; and U, ulna.
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Common entrapment neuropathies include the
median nerve at the carpal tunnel and ulnar nerve at
the cubital tunnel. Patients with entrapment neuropathies
often present with weakness of the muscles innervated by
the entrapped nerve with sparing of the muscles innervated
proximal to the point of entrapment. Thus, knowing the pat-
tern of innervation can help localize the site of entrapment.
In addition, patients often present with pain or paresthe-
sias in the sensory distribution of the entrapped nerve.
Provocative maneuvers that increase the pressure on the
nerve such as the Phalen test for the carpal tunnel will exac-
erbate pain or paresthesias, similar to that elicited via direct
pressure with the ultrasound transducer. Likewise, the
Tinel test at the site of entrapment will also often elicit pain
or paresthesias. In addition to sonography, electrodiag-
nostic testing can be a useful diagnostic modality in iden-
tifying entrapment neuropathies. Electrodiagnostic findings
of entrapment neuropathies often include prolonged sen-
sory and motor latencies across the point of entrapment,
consistent with that seen by sonographic examination.
Sonography and electrodiagnostic testing complement
each other, as shown in evaluation of ulnar neuropathy at
the elbow, in which the addition of sonography to electro-
diagnostic tests increases sensitivity from 78% to 98% and
additionally localizes lesions not identified with electrodi-
agnostic tests alone.*>

Carpal Tunnel Syndrome
The carpal tunnel represents an osteofibrous canal bor-
dered by the transverse carpal ligament or flexor retinac-
ulum at the volar aspect and the carpal bones dorsally.
The flexor retinaculum at its proximal aspect attaches
to the pisiform and the scaphoid tubercle and distally from
the hook of the hamate to the trapezoid tubercle.’
The median nerve and flexor digitorum superficialis and
profundus tendons are located within the carpal tunnel.
The adjacent flexor carpi radialis tendon is located outside
the carpal tunnel, as well as the adjacent Guyon canal, con-
taining the ulnar nerve and artery. Although median nerve
entrapment may be idiopathic or from overuse, any space-
occupying abnormality within the carpal tunnel, such asa
ganglion cyst or synovitis, may cause secondary carpal
tunnel syndrome.

The diagnosis of carpal tunnel syndrome is made on
a clinical basis and supported by sonography, electrodiag-
nostic testing, or both.” Patients typically present with numb-
ness or paresthesias on the palmar surface of the radial
three-and-a-half digits (sensory innervation of the median
nerve). Patients may have reduced grip strength and, late
in the course, may have atrophy of the thenar eminence.
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Pain may radiate up the arm, even as far proximally as the
shoulder. The pain and paresthesias often display a pattern
of nocturnal worsening and exacerbation with activity,
particularly activity that requires repetitive wrist flexion.
On physical examination, the Phalen test and Tinel tests
at the wrist are provocative maneuvers that may exacerbate
pain or paresthesias. Median innervated muscles, including
the first and second lumbricals, opponens pollicis, abduc-
tor pollicis brevis, and flexor pollicis brevis, may be weak
on examination.

On sonography, carpal tunnel syndrome is character-
ized by an abnormal hypoechoic and enlarged median
nerve (Figure 3).%% This enlargement typically occurs at
the proximal edge of the flexor retinaculum but may extend
proximally or less commonly distally into the carpal tun-
nel. The early finding of carpal tunnel syndrome, which is
decreased echogenicity of the connective tissue layers
around the nerve fascicles, can be subjective. Enlargement
of the median nerve can be measured and is a more objec-
tive sonographic finding.

Figure 3. Images from a 68-year-old man with carpal tunnel syndrome.
Sonography over the volar wrist crease short axis (A) and long axis (B)
to the median nerve shows hypoechoic enlargement of the median
nerve (arrows) proximal to the carpal tunnel, with a transition (curved
arrow) to normal size within the carpal tunnel (arrowheads).
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The threshold to diagnose abnormal median nerve
enlargement in the setting of carpal tunnel syndrome
depends on where one chooses sensitivity and specificity.
In general, a normal median nerve measures less than 8
mm? at the level of the volar wrist crease; 8 to 12 mm? is
considered borderline; and greater than 12 mm? is consid-
ered abnormal.® The degree of median nerve enlargement
correlates with the severity of carpal tunnel syndrome as
diagnosed by nerve conduction studies, with a threshold of
12.8 mm? considered moderate and 14 mm? considered
severe carpal tunnel syndrome.” Given that patients of
different sizes may also have variable sizes of their median
nerves, a change in median nerve size may be more accu-
rate in assessment for carpal tunnel syndrome.

A study by Klauser et al'” has shown that an area dif-
ference of 2 mm? or greater measured proximally at the
level of the proximal pronator quadratus compared with
maximal enlargement in the region of the wrist crease results
in 99% sensitivity and 100% specificity in the diagnosis of
carpal tunnel syndrome using electrodiagnostic tests as the
standard of reference. In the long axis, a change in caliber
of the median nerve area from proximal to distal as the
median nerve enters the carpal tunnel has been termed the
“notch sign.” In addition, the presence of flow on color or
power Doppler imaging within the median nerve can indi-
cate carpal tunnel syndrome with 95% accuracy.!!

As a normal variant, there may be a high bifurcation
of the median nerve proximal to the wrist or a bifid median
nerve, typically with an interposed median artery, which is
present in 2.8% of the population.!? In this setting, carpal
tunnel syndrome can be diagnosed if there is an increase in
the combined areas of the two nerve trunks equal or greater
to 4 mm?* measured from the level of the pronator quadra-
tus to the carpal tunnel (Figure 4).!3 After carpal tunnel
release, the flexor retinaculum is typically thickened and
displaced in a palmar direction.'* Although a normal sono-
graphic appearance of the median nerve after carpal tunnel
release may occur, median nerve size does not correlate
with surgical success (Figure 5).15

Cubital Tunnel Syndrome

The cubital tunnel represents an osteofibrous tunnel con-
taining the ulnar nerve at the elbow bordered by the two
heads of the flexor carpi ulnaris, the arcuate ligament, and
the ulna.'® Proximal to the cubital tunnel, the ulnar nerve
lies posterior to the medial epicondyle of the humerus,
superficial to the posterior band of the ulnar collateral
ligament and beneath the fascia of Osborn (or cubital tun-
nel retinaculum), which is continuous with the arcuate
ligament.!® Typical points of compression of the ulnar
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nerve around the elbow include the arcade of Struthers,
median intermuscular septum, postcondylar groove, arcu-
ate ligament, Osborne fascia, and potentially, when pres-
ent, an accessory anconeus epitrochlearis muscle.
Patients with ulnar neuropathy typically present with
pain or paresthesias in the ulnar one-and-a-half digits.
They often display a temporal pattern similar to carpal
tunnel syndrome with worsening of symptoms at night.
Patients with ulnar neuropathy should have sensory symp-
toms limited to the hand, as the ulnar sensory field extends
only a few centimeters proximal to the wrist crease. Altered
sensation proximal to this location should prompt a search
for an alternative diagnosis. Weakness of the intrinsic hand
musculature, particularly the third and fourth lumbricals
and both the palmar and dorsal interossei, is associated
with ulnar neuropathy. Characteristic signs of ulnar neu-
ropathy include the Froment sign (weakness of the adduc-
tor pollicis compensated by the median nerve—innervated
flexor pollicis longus) and clawing of the hand. The Tinel test
at the elbow may exacerbate pain or paresthesias. Sparing
of the dorsal ulnar distribution should raise suspicion of

Figure 4. Images from a 79-year-old woman with a bifid median nerve
and carpal tunnel syndrome. Sonography over the volar wrist crease
short axis (A) and long axis (B) to the median nerve shows hypoechoic
enlargement of the median nerve trunks (arrows) proximal to the carpal
tunnel, with a transition to normal size within the carpal tunnel (arrow-
heads).
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compression in the Guyon canal, rather than at the elbow,
as the dorsal ulnar cutaneous branch arises proximal to the
Guyon canal and thus is spared.

On sonography, cubital tunnel syndrome is charac-
terized by hypoechoic enlargement of the ulnar nerve just
proximal to the cubital tunnel at the level of the medial
epicondyle (Figure 6).3 The enlarged nerve will then tran-
sition to normal size as it enters the cubital tunnel beneath
the arcuate ligament, seen both short axis and long axis
to the nerve. An area threshold for the diagnosis of cubital
tunnel syndrome has been defined as between 7.5 and 9
mm? or an increase in area by 1.5 times from the mid
humerus to the medial epicondyle®; however, other studies
have defined the upper limit of the normal ulnar area as 8 to
10 mm?.!7 This variability emphasizes the importance of
real-time assessment of the ulnar nerve for enlargement,
decreased echogenicity, and associated clinical symptoms.
Of note, the ulnar nerve often appears hypoechoic and
minimally enlarged up to 6.8 mm? in asymptomatic indi-
viduals, which should not be misinterpreted as cubital tun-

Figure 5. Images from a 61-year-old woman with failed carpal tunnel
release. Sonography over the volar wrist crease short axis (A) and long
axis (B) to the median nerve shows hypoechoic enlargement of the
median nerve (arrows) with thickening of the overlying flexor retinaculum
(curved arrows).
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nel syndrome.> Uncommonly, a ganglion cyst or adjacent
joint process, such as synovitis, may be a secondary cause
of ulnar nerve compression. The presence of an anconeus
epitrochlearis, seen in up to 34% of the population, may
also cause nerve compression, which appears as hypoe-
choic muscle superficial to the ulnar nerve in place of the
fascia of Osborn (Figure 7).3 Evaluation for an anconeus
epitrochlearis is best performed with elbow extension.
With elbow flexion, the anconeus epitrochlearis blends in
with the triceps brachii and may not be visualized.

The ulnar nerve should be assessed dynamically for
abnormal subluxation and dislocation. Normally during
elbow flexion, the ulnar nerve should remain posterior to
the medial epicondyle. Movement of the ulnar nerve
superficial and anterior to the medial epicondyle apex with
elbow flexion should be considered abnormal, although
potentially an asymptomatic finding in up to 20% of
individuals (Figure 8).3 Transducer pressure during this
dynamic assessment should be reduced so as not to inhibit

Figure 6. Images from a 52-year-old woman with cubital tunnel syn-
drome. Sonography over the cubital tunnel region short axis (A) and
long axis (B) to the ulnar nerve shows marked hypoechoic enlargement
ofthe ulnar nerve (arrows) with a transition to normal size as it enters the
cubital tunnel distally beneath the arcuate ligament (curved arrow). Note
the fascia of Osborn (arrowhead in A). E indicates medial epicondyle
of the humerus; and O, olecranon process of the ulna.

687



Jacobson et al—Sonography of Common Peripheral Nerve Disorders

movement of the ulnar nerve. Abnormal displacement of
the medial head of the triceps brachii, if present, may result
in two palpable snaps, termed snapping triceps syndrome
(Figure 9).!® After surgical treatment for ulnar nerve dis-
location, the ulnar nerve may be found in a subcutaneous
or submuscular position anterior to the medial epicondyle.

Morton Neuroma

A Morton neuroma represents an enlarged plantar digital
nerve at the level of the metatarsal heads from edema and
fibrosis as the result of chronic nerve entrapment under
the intermetatarsal ligament.!® The most common sites for
a Morton neuroma are the second and third metatarsal
interspaces.!” Enlargement of the intermetatarsal bursa
may be associated with a Morton neuroma.

Patients most commonly present with pain, typically
burning in character, in the third web space. Pain is typi-

Figure 7. Images from a 78-year-old man with an anconeus epitrochlearis.
Sonography over the cubital tunnel region short axis (A) and long axis
(B) to the ulnar nerve shows an anconeus epitrochlearis muscle (arrows)
overlying the hypoechoic and enlarged ulnar nerve (arrowheads). E indi-
cates medial epicondyle of the humerus; and O, olecranon process of
the ulna.
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cally focal but can radiate into the toes and is often exacer-
bated by footwear that has a narrow toe box or by high
heels.? On clinical examination, pain can be provoked by
palpation of the affected web space or by squeezing the
metatarsals. The Tinel test over the affected web space can
also precipitate pain. Cloke and Greiss*! have described
the digital nerve stress test, which they found to have 100%
sensitivity and a 95% positive predictive value. In compar-
ison, the Mulder maneuver in their hands had 95% sensi-
tivity and 100% specificity.

On sonography, a Morton neuroma will appear as a
hypoechoic round or oval mass between the metatarsal
heads, which presents as the enlarged digital nerve
(Figure 10).22 Sonographic evaluation for a Morton neu-
roma can be performed plantar with the examiner’s finger
applying pressure from the dorsal aspect, or the other way
around. Regardless, the Morton neuroma should be con-
firmed in both short and long axes relative to the digital
nerve. Dynamic assessment using the Mulder maneuver
is helpful to increase diagnostic accuracy.?®> With the

Figure 8. Images from a 65-year-old man with ulnar nerve dislocation.
Sonography over the cubital tunnel region short axis to the ulnar nerve
in elbow extension (A) shows an enlarged and hypoechoic ulnar nerve
(arrow). In elbow flexion (B), there is abnormal dislocation of the ulnar
nerve (arrow) anterior to the medial epicondyle of the humerus (E). O
indicates olecranon process of the ulna; and T, triceps brachii muscle.
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transducer placed short axis to the nerve at the plantar
aspect of the foot at the level of the metatarsal heads, the
metatarsals are squeezed together. During this dynamic
maneuver, a Morton neuroma will snap abruptly in a plan-
tar direction as the metatarsals become approximated and
will be noncompressible. In contrast, an intermetatarsal
bursa will tend to displace less and will be compressible.
Of note, the detection rate for sonography in the diagno-
sis of Morton neuroma has been described as 79% and
equal to magnetic resonance imaging,* although another
study described 100% sensitivity.*>

Intraneural Ganglion Cyst

One cause of foot drop and common peroneal nerve
symptoms is the presence of an intraneural ganglion cyst.
The pathophysiologic mechanism of this entity has been
described by Spinner et al*>~?° as related to an articular
branch of the common peroneal nerve that innervates the

Figure 9. Images from a 47-year-old man with snapping triceps syn-
drome. Sonography over the cubital tunnel region short axis to the ulnar
nerve in elbow extension (A) shows the ulnar nerve (arrow). In elbow
flexion (B), there is abnormal dislocation of the ulnar nerve (arrow) ante-
rior to the medial epicondyle of the humerus (E) with subluxation of the
medial head (arrowheads) of the triceps brachii muscle (T). O indicates
olecranon process of the ulna.
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proximal tibiofibular joint. The knee joint may communi-
cate with the proximal tibiofibular joint, and joint fluid
under pressure may therefore extend into the tibiofibular
joint and subsequently into the common peroneal nerve

Figure 10. Images from a 37-year-old woman with a Morton neuroma.
Sonography over the plantar foot at the level of the metatarsals long axis
(A) and short axis (B) to plantar digital nerves show a hypoechoic Mor-
ton neuroma (arrows) between the metatarsal heads (M). Note the dig-
ital plantar nerve (arrowheads) entering into the Morton neuroma in A.
When the metatarsals are squeezed together (Mulder maneuver), the
Morton neuroma (C, arrows) displaces in a plantar direction, producing
apalpable click.
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via the articular branch. The resulting intraneural ganglion
cyst can extend proximally, even into the sciatic or tibial
nerves. A variation of this cyst is extension directly into the
tibial nerve via a different articular branch.

Patients may present with a palpable mass on the ante-
rior and lateral aspect of the knee. However, patients may
not have a palpable mass and may rather present only
with neurologic symptoms of compression of the common
peroneal nerve. Symptoms may include weakness of dor-
siflexion and eversion, and there may be pain or paresthe-
sias on the anterolateral lower leg and dorsum of the foot.
An intraneural ganglion cyst versus other peroneal
entrapment is suggested clinically by the presence of a
palpable mass or by a predominance of symptoms refer-
able to the deep peroneal nerve with dorsiflexion weak-
ness out of proportion to eversion weakness and minimal
sensory symptoms.30

On sonography, an intraneural ganglion cyst will appear
as an anechoic, often multilocular fluid collection adjacent
to and along the course of the common peroneal nerve
(Figure 11).31-3% The smaller articular branch component
is often more difficult to visualize, given its small size and
nonlinear course. In addition, a ganglion cyst may be
heterogeneous and more hypoechoic. The course of the
ganglion cyst along the common peroneal nerve differen-
tiates this entity from a tibiofibular joint cyst.

Figure 11. Image from a 59-year-old woman with an intraneural gan-
glion cyst of the common peroneal nerve. Sonography over the lateral
knee proximal to the fibula shows a hypoechoic and multilocular gan-
glion cyst (arrow) adjacent to a compressed common peroneal nerve
(arrowheads). Note increased through-transmission (curved arrow)
deep to the ganglion cyst.
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Nerve Trauma

Nerve trauma may be due to compression, traction, as well
aslaceration or surgical transection.>* In the latter scenario,
a neuroma is an expected finding as the peripheral nerve
attempts to regenerate. A delayed neurologic deficit may
also be seen in the setting of trauma due to compression
from an adjacent hematoma.

Compression of a peripheral nerve may cause edema,
demyelination, and axonal damage.?> The affected nerve
segment will appear abnormally hypoechoic and enlarged
on sonography (Figure 12). Similarly, a traction injury to
a nerve may cause the nerve to appear hypoechoic and
enlarged (Figure 13).3* After peripheral nerve laceration or
transection, a traumatic neuroma will appear as a hypo-
echoic enlargement of variable size. 336 Continuity between
the hypoechoic neuroma and the affected peripheral nerve
is essential for an accurate diagnosis (Figure 14). Ultrasound

Figure 12. Images from a 23-year-old woman with compression injury to
the radial nerve (Saturday night palsy). Sonography over the posterior
humeral shaft (H) short axis (A) and long axis (B) to the radial nerve
shows diffuse hypoechoic enlargement of the radial nerve (arrowheads).

J Ultrasound Med 2016; 35:683-693



transducer pressure over the neuroma will often reproduce
patient symptoms, such as phantom symptoms in the
setting of extremity amputation. With complete nerve tran-
section, retraction occurs between the two severed nerve
endings.>*3” Sonography may also be used to identify a
hematoma causing secondary nerve compression, which
commonly appears hypoechoic and heterogeneous.

Peripheral Nerve Sheath Tumors

Benign peripheral nerve sheath tumors can be categorized
as schwannomas (or neurilemomas) and neurofibromas.3
At histologic analysis, in contrast to neurofibromas,
schwannomas are characterized by the presence of Antoni
Aand Antoni B cells and are also strongly S-100 positive at
immunohistochemical analysis.*® Schwannomas may be
solitary or uncommonly multiple (termed schwanno-
matosis). Neurofibromas may also be solitary or multiple,
with the latter seen in neurofibromatosis. Other types of
involvement with neurofibromatosis include plexiform and
diffuse neurofibromas, with the latter most commonly
located in the subcutaneous region of the head and neck.*®

Patients with benign peripheral nerve sheath tumors
can present in a variety of ways but most commonly pres-
ent with a painless, palpable lump. Symptoms, however,
may include pain and paresthesias in the distribution of
the affected nerve (particularly with direct pressure on the
mass) or, less commonly, weakness of the muscles inner-
vated by the affected nerve and localized pain at the site of
the mass. Severe pain, early motor deficits, or rapid growth
should increase suspicion for malignancy, particularly in

Figure 13. Image from a 38-year-old woman with traction injury and a
neuroma of the spinal accessory nerve branch proven at surgery. Sonog-
raphy short axis to the sternocleidomastoid muscle (SM) shows hypo-
echoic enlargement (arrows) of a spinal accessory nerve branch
(arrowheads), representing a neuroma.
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the context of neurocutaneous syndromes, such as neu-
rofibromatosis types 1 and 2.

On sonography, both a schwannoma (Figure 15) and
a neurofibroma (Figure 16) have the common and char-
acteristic appearance of a hypoechoic mass with low-level
internal echoes in continuity with the affected peripheral
nerve.?? Internal flow on color and power Doppler imaging
is typically present, which is an important finding to difter-
entiate a peripheral nerve sheath tumor from a complex
ganglion cyst, as a peripheral nerve sheath tumor may show
increased posterior through-transmission similar to a
cyst.* A central fibrotic collagenous hyperechoic area and
a peripheral hypoechoic myxoid region creating a target

Figure 14. Image from a 59-year-old man with neuroma formation after
knee amputation. Sonography image long axis to the common peroneal
nerve (arrowheads) shows a hypoechoic neuroma (arrows).

————————— — _

Figure 15. Image from a 59-year old man with an ancient schwannoma.
Sonography shows a heterogeneous mass (arrows) with low-level inter-
nal echoes and cyst formation in continuity with the ulnar nerve in the
arm, representing an ancient schwannoma. Note posterior increased
through-transmission (curved arrow).
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appearance has also been described with neurofibromas.*’

In addition, neurofibromas tend to be located central and
schwannomas eccentric to the affected nerve, although accu-
rate differentiation between a schwannoma and a neurofi-
broma may be difficult with sonography.*! However, the
presence of alobulated contour, a fusiform shape, and hypo-
vascularity suggests a neurofibroma, and the lack of such
findings suggests a schwannoma.*> While scanning, trans-
ducer pressure typically elicits symptoms.

Peripheral nerve sheath tumors may have a variable
appearance as well. Large tumors may have cystic regions,
whereas an ancient schwannoma may have echogenic and
shadowing calcification. A large or enlarging peripheral
nerve sheath tumor should raise suspicion for a malignant
peripheral nerve sheath tumor; however, sonography is

Figure 16. Image from a 49-year-old man with neurofibroma. Sonogra-
phy shows a predominantly hypoechoic mass (arrows) with low-level
internal echoes in the lower leg, representing a neurofibroma. Note inter-
nal flow on color Doppler imaging and posterior increased through-
transmission (curved arrow).

Figure 17. Image from a 51-year-old man with a malignant peripheral
nerve sheath tumor in the deltoid muscle. Sonography shows a non-
specific large heterogeneous but predominantly hypoechoic mass
(arrows) representing a malignant peripheral nerve sheath tumor.
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unable to differentiate benign from malignant forms of
peripheral nerve sheath tumors (Figure 17).

Summary

Sonography is an effective method to evaluate peripheral
nerves. Entrapment neuropathies will appear as hypoechoic
enlargement at the entrapment site. Dynamic assessment
is used to evaluate for ulnar nerve dislocation, snapping
triceps syndrome, and Morton neuroma. Intraneural
ganglion cyst formation can affect the common peroneal
nerve related to an articular nerve branch to the proximal
tibiofibular joint. Nerve trauma may result in hypoechoic
enlargement or complete discontinuity with retraction and
hypoechoic neuroma formation. A peripheral nerve sheath
tumor appears as a hypoechoic mass with low-level inter-
nal echoes in continuity with the affected nerve.
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