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Abstract

Purpose: Coronavirus-19 (COVID-19) is most commonly associated with respiratory syndromes, although patients
are presenting more frequently with neurological symptoms. When they occur, neurological conditions most com-
monly involve the central nervous system, and peripheral nervous system effects, particularly in the extremities, have
been less commonly described. The mechanisms of peripheral neuropathy in critically ill patients with COVID-19
are likely to be multifactorial, and extremity peripheral nerve imaging in these cases has not been well described.

Case presentation: In this case series, we describe the magnetic resonance neurography (MRN) findings in 3 critically
ill patients who presented with new onset of peripheral neuropathies in the extremities, and we discuss possible
common mechanisms of nerve injury, including the role of position-related nerve injury.

Conclusions: MRN can be useful in identifying and localizing peripheral nerve abnormalities in the extremities of
COVID-19 patients, and patients who are placed in the prone position during ventilation may be more susceptible

to these injuries.
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Introduction

Coronavirus-19 (COVID-19), which is caused by severe
acute respiratory syndrome coronavirus 2 (SARS-Cov-2),
has produced more than 54 million infections and 1.3
million deaths worldwide as of mid-November 2020 [1].
It has primarily been associated with a variety of respira-
tory syndromes, and the effect of COVID-19 on the ner-
vous system, particularly the peripheral nervous system
(PNS), is less well reported. These can be divided into
conditions related directly to viral nerve invasion, post-
viral neuropathies, and treatment-related neuropathies.
The earliest effects reported in the PNS involved the head
and neck and spinal nerves, and they include anosmia
or ageusia [2]. Peripheral neuropathies involving the ex-
tremities in patients with COVID-19 are probably due to
several causes and have rarely been reported [3]. This may

be because many patients who develop COVID-19-relat-
ed peripheral neuropathies have other severe respiratory,
thrombotic, or inflammatory conditions, the management
of which supersedes evaluation of non-life-threatening
conditions. Furthermore, these patients are often sedated
or neurologically impaired and may be unable to provide
an appropriate history or physical examination suggesting
peripheral neuropathy. Finally, appropriate clinical assess-
ment and imaging studies for nonurgent indications may
be delayed until the patient is deemed no longer conta-
gious. As a result, COVID-19 patients with new peripher-
al neuropathies may not be referred for diagnostic testing,
such as diagnostic imaging or electrodiagnostic studies,
until later in the course of their disease.

Magnetic resonance imaging (MRI) findings in
COVID-19 patients with extremity peripheral neuropa-
thies have not been well-reported. In this case series, we
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report the magnetic resonance neurography (MRN) imag-
ing findings in 3 cases of critically ill COVID-19 patients
who developed extremity peripheral neuropathies dur-
ing the courses of their hospitalizations between July and
October 2020 and discuss some of the common clinical
features that may put these patients at risk of developing
these conditions.

Case presentations

Case 1

Our earliest patient is a 21-year-old, previously healthy,
Hispanic male with a BMI of 31.1 kg/m? who was ad-
mitted to our intensive care unit (ICU) for multifocal
COVID-19 pneumonia and acute respiratory distress
syndrome (ARDS) following a 5-day history of dyspnoea,
cough, fevers, and watery diarrhoea. The patient was se-
dated and intubated, and given prednisone, Plaquenil, and
a number of antibiotics, including azithromycin, ceftria-
xone, vancomycin, meropenem and cefepime, to treat
a superimposed ventilator-acquired pneumonia. While
intubated, he was given a trial of prone positioning to im-
prove his oxygenation.

Upon extubation, the patient noticed bilateral upper
extremity weakness, including a right wrist drop and left
shoulder sharp pain, weakness, and numbness. The pa-
tient’s physical examination and history revealed a right
radial nerve palsy and left shoulder weakness, particularly
with abduction. MRI of the brain and cervical spine did
not reveal a central cause for these symptoms, and lumbar
puncture performed to assess for signs of encephalitis did
not demonstrate any signs of infection or elevated cere-
brospinal fluid protein concentration. The patient’s serum
creatinine kinase (CK) levels briefly and mildly peaked
2 days after admission at 287 units/liter (U/1) (normal at
our institution is 0-223 U/1).

Due to more pressing respiratory issues, electrodia-
gnostic assessment and left upper extremity imaging
occurred nearly 4 weeks after the patient first noted his
symptoms. Electrodiagnostic studies of each upper ex-
tremity confirmed a distal right radial mononeuropathy
and moderate left shoulder infraspinatus and deltoid mus-
cle dysfunction, suggesting a subacute C5 radiculopathy
or brachial plexopathy involving the upper trunk. Left
shoulder MRI showed diftfuse infraspinatus greater than
supraspinatus muscle oedema, as well as anterior and lat-
eral deltoid head diffuse muscle oedema. The constellation
of findings suggested brachial plexopathy, possibly related
to prior traction injury, or post-viral Parsonage-Turner
syndrome.

Subsequently, a left brachial plexus MRN was per-
formed to better assess the regional peripheral nerves
(Figure 1), which showed extensive left C5 and C6 nerve
root oedema extending to the superior trunk, anterior and
posterior divisions, and the posterior cord. The posterior
cord gives rise to the axillary and suprascapular nerves,
which were also oedematous and innervated the involved
muscles in the shoulder. Although both the C5 and C6
nerves appeared oedematous, only the C5 nerve root en-
hanced following intravenous contrast administration,
which was thought to possibly reflect a higher-grade injury.

Since his discharge, the patient has improved after per-
forming physical therapy but exhibits residual shoulder
weakness.

Case 2

Our next patient is a 61-year-old Hispanic male with
a BMI of 31.1 kg/m? who developed COVID-19 pneu-
monia and ARDS after 5 days of fever, chills, dizziness,
pleuritic chest pain, abdominal pain, and ageusia. The
patient was given remdesivir and steroids and transferred
to our ICU after 7 days, where he was sedated with neuro-

Figure 1. 3T magnetic resonance neurography in a 21-year-old male with COVID-19-related acute respiratory distress syndrome and right radial nerve palsy
and left shoulder weakness noted after extubation. A) Sagittal oblique T2W FS MR image of the shoulder demonstrates diffuse muscle oedema of the infraspi-
natus (shorter arrow), supraspinatus (longer arrow), and anterior deltoid muscles (arrowhead). B) Coronal maximal intensity projection reformatted image
from a thin-section, large field-of-view coronal 3D STIR SPACE sequence of the brachial plexus shows extensive, asymmetric left brachial plexus oedema of
the (5 nerve root extending into the superior trunk (shorter arrows), the (6 nerve root, the suprascapular nerve (arrowhead), and the axillary nerve (longer
arrow). The patient had motor deficits of the anterior and lateral deltoid muscles and the supraspinatus and infraspinatus muscles, which corresponded
to axillary and suprascapular nerve deficits. C) Coronal large field-of-view T1W FS postcontrast magnetic resonance image of the brachial plexus depicts
enhancement of the (5 nerve root only as it extends to the superior trunk (arrow). This corresponded to the findings from electrodiagnostic studies
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muscular blockade, intubated, and given nitrous oxide to
improve oxygenation. Due to persistent hypoxaemia, he
underwent a few cycles of prone positioning while intu-
bated. Following extubation, the patient noted new left
upper extremity weakness, particularly when trying to flex
the elbow.

His neurological examination revealed 1/5 strength
with elbow flexion and shoulder adduction, 4/5 strength
with elbow extension, and 3/5 strength with wrist flex-
ion and extension. His sensation and reflexes were intact.
Electrodiagnostic studies suggested an upper trunk bra-
chial plexopathy, active deltoid muscle denervation, and
mild ulnar sensory neuropathy. Serum CK levels were
elevated for 2 days, peaking 12 days after admission at
710 U/L

Cervical spine MRI did not reveal clear findings of
impingement that would explain the patient’s deficits,
and left brachial plexus MRN was performed (Figure 2).
Large field-of-view coronal STIR imaging demonstrated
symmetric muscle and fascial oedema and enhancement
of the shoulder girdles, particularly the supraspinatus, in-
fraspinatus, and teres minor muscles. The brachial plexus
nerves on each side were unremarkable. However, the left
musculocutaneous nerve and biceps brachii muscle were
diffusely oedematous and enhancing. Given the patient’s
symptoms and MRI findings, the rotator cuff muscle oe-
dema was thought to relate to critical-illness myopathy,
whereas the musculocutaneous nerve and biceps brachii
findings were more likely to be related to position-related
neuropathy.

Following discharge, the patient’s left upper extremity
symptoms have improved with physical therapy, although
there is moderate residual weakness on elbow flexion.

Case3

Our most recent patient is a 37-year-old Hispanic, mor-
bidly obese male with a BMI of 47.9 kg/m?, asthma, and
type II diabetes mellitus. The patient experienced 10 days
of progressive cough, dyspnoea, and chest pain with ex-
ertion, and was admitted to our ICU with COVID-19
ARDS, along with diabetic ketoacidosis, acute renal insuf-
ficiency, and superimposed streptococcal pneumonia. In
the ICU, the patient was given remdesivir, sedated, placed
on a ventilator, and given one episode of prone position-
ing due to worsening respiratory failure.

Following extubation, the patient immediately noted
numbness, throbbing, pain, and swelling of his right foot,
which were exacerbated when lying supine and improved
with walking. On physical examination, the patient had
0/5 strength on foot dorsiflexion, plantarflexion, inversion,
and eversion, as well as 0/5 extensor hallucis longus mus-
cle strength. Knee flexion demonstrated 4/5 strength, and
he had no discernible Achilles reflex. The patient also had
decreased sensation over the lateral calf and entire foot.
The differential diagnosis included sensorimotor L5-S1
radiculopathy, post-infectious peripheral neuropathy
or lumbar plexopathy that was possibly related to com-
pression experienced while being in the prone position.
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Figure 2. 3T magnetic resonance neurography in a 61-year-old male with COVID-19-related acute res-
piratory distress syndrome and new-onset left shoulder weakness noted after extubation. A) Coronal
large field-of-view STIR MR image that includes both shoulder girdles demonstrates bilateral shoulder
girdle muscle and fascial oedema that is symmetric in distribution but slightly worse on the left (arrow
indicates subscapularis diffuse muscle oedema). Post-contrast imaging also showed muscle and fascial
enhancement (not shown). Incidental note is made of dependent right upper lobe signal abnormality
(arrowhead), which corresponds to lung parenchymal consolidation. B) Coronal large field-of-view
STIR MR image of the brachial plexus on both sides shows asymmetric oedema of the left musculocu-
taneous nerve (arrow). The brachial plexus nerves themselves were not thickened or oedematous. This
shows the benefit of large field-of-view imaging that includes both sides for comparison. C) Coronal
large field-of-view postcontrast TTW FS MR image of the brachial plexus on both sides shows asym-
metric enhancement of the left musculocutaneous nerve (arrow). Incidental note is made of bilateral
subacromial/subdeltoid synovitis and left shoulder synovitis, which can contribute to shoulder pain but
should not lead to shoulder weakness. D) Axial T2W FS MR image of the left upper arm redemonstrates
thickening and oedema of the musculocutaneous nerve (arrowhead) and shows biceps brachii diffuse
muscle oedema (arrow), corresponding to weakness with elbow flexion, which was the patient’s most
pronounced deficit on physical examination
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Figure 3. 1.5 T magnetic resonance neurography in a 37-year-old male with COVID-19-related acute respiratory distress syndrome and new-onset right
distal lower extremity weakness and foot drop noted after extubation. A) Axial STIR large field-of-view magnetic resonance (MR) image of the lumbosacral
plexus shows asymmetric right sciatic nerve thickening at the level of the ischial tuberosity (smaller arrow). There is adjacent focal quadratus femoris muscle
oedema (arrowhead) and medial, bilateral gluteus maximus muscle oedema (longer arrows). These were of uncertain aetiology but could be related to
pressure given the locations. B) Axial TTW NFS large field-of-view MR image of the lumbosacral plexus demonstrates asymmetric right sciatic nerve thick-
ening and effacement of interfascicular fat (arrow) compared with the normal left side (arrowhead). C) Axial TTW FS post-contrast large field-of-view MR
image of the lumbosacral plexus reveals sciatic nerve enhancement (shorter arrow) at the ischial tuberosity level that corresponds to oedema seen on the
STIR sequence, and correlates to the site of the patient’s suspected neuropathy based on clinical findings. The quadratus femoris muscle exhibits peripheral
enhancement (arrowhead), which could represent focal myonecrosis. The medial gluteus maximus muscles are mildly enhancing as well (longer arrows)

o

Serum CK levels were elevated for 2 days, peaking 7 days
after admission at 819 U/L.

Electrodiagnostic studies could not be performed due
to the patient’s obesity. Because no focal radicular im-
pingement was seen on lumbar spine MRI, lumbosacral
plexus MRN was performed (Figure 3) and showed focal
sciatic nerve oedema and enhancement at the level of the
ischial tuberosity. The findings were thought to be due to
compression and traction of the sciatic nerve at the is-
chial tuberosity, which occurred when the patient was in
the prone position. There was adjacent quadratus femoris
muscle oedema that was of uncertain aetiology. Post-con-
trast imaging of the quadratus femoris muscle showed an
unusual peripheral enhancement, which suggested focal
myonecrosis. In addition, the medial segments of the glu-
teus maximus muscles were also focally enhancing and
oedematous, and the combination of muscle findings were
thought to be positional and pressure-related, or possibly
due to COVID-19 myositis.

Discussion

There are few descriptions of the imaging findings of
peripheral neuropathy occurring in the extremities in
patients with COVID-19 [4]. To our knowledge, this is
the first case series describing the MRN findings seen in
COVID-19 patients who develop symptomatic peripheral
neuropathies in the extremities after the onset of severe
respiratory symptoms. The causes of these conditions
are not well known and may be multifactorial, including
Guillain-Barré syndrome (GBS), critical-illness polyneu-
ropathy (CIP)/critical-illness myopathy (CIM), position-
related neuropathy, and toxic neuropathy.

GBS is an acute onset, rapidly progressive polyradicu-
lopathy characterized by a symmetric, ascending, lower
limb-predominant weakness that can also involve the
facial muscle and muscles of respiration [5]. Males and
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older patients are more likely to develop this condition,
and about 75% of cases are associated with antecedent re-
spiratory or gastrointestinal infections, recently including
COVID-19 [6]. GBS is an autoimmune process in which
host antibodies attack nerve tissue, often due to a cross-
reactivity between an infecting agent and glycolipids in
the peripheral nervous system, which can lead to demy-
elination or axonal loss [5].

Lumbar puncture may reveal a typical pattern of acel-
lular cerebrospinal fluid with high protein concentration,
and electrodiagnostic studies can show slowing of nerve
conduction, delayed latency, and multifocal demyelinating
polyneuropathy. However, the diagnosis is made clinically
because lumbar puncture and electrodiagnostic studies
may not begin to show characteristic abnormalities for
2-3 weeks [7,8].

Imaging can be used to exclude other causes of symp-
toms, and postcontrast MRI of the lumbar spine can help
support the diagnosis of GBS when there is a high index
of clinical suspicion, particularly when lumbar puncture
and electrophysiologic studies are equivocal, by showing
surface thickening and enhancement of the conus medul-
laris and nerve roots of the cauda equina in cases of lower
extremity involvement [9].

CIP and CIM are related complications of severe ill-
ness or trauma in critically ill patients, which often occur
together. These entities classically present with a lower
limb-predominant, diffuse, symmetric, flaccid muscle
weakness, typically involving the hip and shoulder girdles,
and can affect the phrenic nerve and respiratory muscles,
which can exacerbate respiratory failure. Unlike GBS, they
rarely involve the facial muscles, and females are more
likely to develop CIP and CIM. These conditions usually
present after 10-14 days in the ICU but can start to oc-
cur in as little as 72 hours in some patients. Patients with
CIP have a worse prognosis for recovery [10]. CIP and
CIM are probably the result of several pathways, includ-
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ing the following: microvascular alterations that lead to
increased capillary permeability and increased cytokine
release; metabolic derangements that activate proteolytic
pathways; and electrical alterations that lead to dimin-
ished cell excitability. While electrodiagnostic studies can
be helpful in establishing the diagnosis, and characteristic
changes in electromyography (EMG) may precede func-
tional impairment, some ICU patients may be unable to
tolerate these studies [11].

MRI of the central nervous system (CNS) may help to
exclude stroke or spinal infarct and limit the differential
diagnosis. Peripherally, MRI of the proximal muscles has
a nonspecific appearance, including symmetric distribution
of diffuse muscle oedema and/or fatty infiltration, which
can be seen with rhabdomyolysis or inflammatory myopa-
thy. Muscle biopsy is considered the gold standard in de-
tecting muscle pathology in early or mild cases, and muscle
oedema seen on MRI can help direct tissue sampling [12].

Non-physiological positions performed over pro-
longed periods are a well-recognized cause of peripheral
nerve injuries. Normally, traction of a peripheral nerve
increases the target muscle activity and produces a no-
ciceptive feedback response that causes the individual to
change position and relieve the traction [13]. In patients
who are obtunded or sedated, such as ventilated, periop-
erative, or critically ill patients, the feedback mechanism
is disrupted, which may be exacerbated by neuromuscu-
lar relaxants, allowing individuals to maintain the non-
physiological positioning. Perioperative peripheral nerve
injuries most commonly involve the upper extremity, and
injuries of the ulnar nerve are most commonly reported,
followed by those to the brachial plexus, and median and
radial nerves [14].

As with other types of nerve injuries, the mechanism
of position-related nerve injury is probably multifactorial,
and most commonly a result of traction and compression.
Stretching of a peripheral nerve by greater than 5-15% of
its resting length may predispose it to injury by increas-
ing intraneural pressure and decreasing blood perfusion.
This leads to subsequent ischaemia and endoneurial oe-
dema. Nerve compression also increases intraneural and
perineural pressure, leading to ischaemia, reduced nerve
conduction, and localized axonal loss, and subsequent
reperfusion can also lead to endoneurial oedema and de-
myelination [15].

Conditions producing microvascular disease, such as
hypertension, smoking, diabetes mellitus, and general an-
aesthesia, are at greater risk for developing these injuries.
Additionally, male patients, patients over 60 years of age,
those with conditions such as hypotension, hypovolaemia
and electrolyte disturbances, and orthopaedic and neuro-
surgical procedures that commonly place patients in vul-
nerable positions are also associated with position-related
injuries [14].

ARDS frequently occurs with severe COVID-19 pneu-
monia, and prone positioning has long been recognized
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as an effective treatment to improve oxygenation in ARDS
by reducing dorsal lung compression, increasing lung
perfusion in these areas and improving the ventilation/
perfusion matching of the dorsal lung. Many institutions
are performing prone-position ventilation more fre-
quently on their critically ill, COVID-19-related ARDS
patients [16]. However, proned patients may be suscep-
tible to peripheral nerve injuries, especially in the upper
extremity, because their shoulders may be posteriorly
subluxated, hyperabducted, and externally rotated, and
their elbows may be hyperflexed [15]. Recently, Malik et
al. described their experience with 12 recovering patients
with COVID-19 ARDS who sustained extremity periph-
eral nerve injuries at 21 sites. The authors found 11 of
their 12 patients (92%) had a history of at least one session
of prone positioning during their initial treatment, and
16 of the 21 nerve injuries (76%) occurred in the upper
extremity, including to the ulnar nerve, radial nerve, and
brachial plexus. A small number of injuries occurred in
the lower extremities, and the authors reported 3 cases of
sciatic neuropathy (14%) [3].

As with other causes of peripheral neuropathy, the dia-
gnosis of position-related nerve injuries usually requires
a thorough history documenting a new-onset of symp-
toms sustained during surgery or during ICU treatment.
Electrodiagnostic studies can be helpful to suggest the
diagnosis [15]. Imaging of peripheral nerves in these pa-
tients has rarely been described and is not currently used
to help diagnose these conditions. When performed, it
has usually been done to exclude other causes for patient
symptoms.

Although toxic neuropathies only represent 2-4% of
peripheral neuropathies, they may be reversible if expo-
sure to the offending material is stopped. Several sub-
stances, such as alcohol and a wide variety of medica-
tions, including chemotherapeutic agents, cardiovascular
medications, CNS agents like nitrous oxide, antibiotic and
antiviral medications, have been associated with periph-
eral neuropathies [17]. A recent report suggests remdesi-
vir, an antiviral agent that was recently approved by the
Food and Drug Administration to reduce the length of
hospitalizations in patients with severe COVID-19-related
respiratory syndromes, may also be associated with the
development of peripheral neuropathies [18].

Many critically ill patients are exposed to numerous
medications associated with toxic neuropathy to control
severe infections, cardiovascular dysfunction, and onco-
logic complications, which can make it difficult to iden-
tify a contributing substance. However, even if a causative
agent cannot be initially identified, some of them produce
typical motor, sensorimotor, or sensory-predominant
symptoms, which can help to narrow the list of potential
offending agents. Electrodiagnostic studies can provide
supportive evidence [17]. However, imaging is usually not
critical to establishing the diagnosis of toxic neuropathy
and is rarely performed.
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Imaging of peripheral nerves, such as MRI and ul-
trasound, is being increasingly used as an adjunct to the
clinical examination and electrodiagnostic studies, to
identify and localize segments of nerve pathology. Rou-
tine MRN has used a combination of high-resolution,
T1-weighted (T1IW), non-fat-suppressed (NES) pulse se-
quences to provide edge detail in assessing the course and
calibre of peripheral nerves as well as target muscle fatty
infiltration, and heavily fluid-sensitive, fat-suppressed
(FS) pulse sequences, such as T2-weighted (T2W) and
short tau inversion recovery (STIR) sequences, which
accentuates contrast in signal intensities between many
pathological conditions and most normal background
tissues. Newer, high-resolution 3D spin echo techniques
have been performed to obtain thin-section imaging that
can be reformatted in multiple planes, which can reduce
volume averaging and improve the visualization of the pe-
ripheral nerves [19]. Peripheral nerves are often difficult
to distinguish from adjacent blood vessels, and much on-
going research in MRN has focused on vascular suppres-
sion techniques. Although intravenous gadolinium con-
trast may help detect and characterize peripheral nerve
tumours, inflammation, or perineural fibrosis, it may
not improve identification of abnormal nerve segments
for other indications [20]. However, intravenous contrast
may be used to suppress vascular signal on 3D STIR spin
echo sequences [19]. Finally, advanced MRN, including
diffusion-weighted imaging and diffusion tensor imag-
ing, are becoming more commonplace in characterizing
the function of peripheral nerves, and have been used to
characterize tumours and traumatic injuries.

Each of our cases demonstrated focal MRN abnor-
malities of one or more peripheral nerves, which corre-
sponded to each patient’s symptoms and physical exami-
nation findings. While abnormal nerve findings are visible
on routine 2D spin echo sequences, these are better seen
in our brachial plexus cases on thin-section, postcontrast
3D spin echo sequences in which there is robust vascu-
lar signal suppression. Furthermore, wide field-of-view,
fat-suppressed, fluid-sensitive imaging and T1W NFS
imaging that included the shoulder or hip girdles helped
to identify patterns of muscle pathology, which can help
identify abnormal peripheral nerves.

The precise cause of neuropathies in our cases has not
been determined and may be due to several factors. Howev-
er, there are common clinical and imaging features that may
provide helpful insights into which COVID-19 patients are
at particular risk for developing peripheral neuropathies

in the extremities. All 3 of our patients were obese males
who developed ARDS and required mechanical ventilation
with at least one episode of prone positioning. The symp-
toms and imaging findings were unilateral or asymmetrical,
which is less typical of systemic processes, such as GBS, CIP
or toxic neuropathy, and all 3 patients noted some improve-
ment or worsening of symptoms with changes in position.
Furthermore, none of our patients noted rapid progression
of their findings, which is characteristic of GBS. The MRN
findings of CIP are not well established; however, patients
with GBS commonly demonstrate more central abnormali-
ties, such as surface enhancement of the cauda equina and
nerve roots. In contradistinction, our patients demonstrat-
ed a lack of central enhancement, and focal oedema and en-
hancement of the involved, more distal peripheral nerves.
Although our patients were exposed to several medica-
tions that have been associated with toxic neuropathies,
their neuropathies did not resolve after discontinuing these
medications, and the involved nerves have commonly been
associated with position-related nerve injuries. Together,
these findings suggest positioning, particularly placing the
patient in the prone position during mechanical ventilation,
may play a role in the development of extremity peripheral
neuropathies in these patients.

Conclusions

Until now, the imaging findings in critically ill COVID-19
patients who have subsequently developed peripheral
neuropathies in the extremities have rarely been reported.
However, as the number of critically ill COVID-19 patients
rises, we are starting to recognize these injuries more fre-
quently and may be able to discern some emerging patterns
that can help identify patients susceptible to these injuries.
In particular, the use of prone positioning during mechani-
cal ventilation, possibly in obese males, may be associated
with subsequent unilateral or asymmetrical peripheral
neuropathies that can be detected as segments of nerve oe-
dema and enhancement on MRN corresponding to deficits
reported by the patients and confirmed on physical exami-
nation. However, further work involving larger patient co-
horts is necessary to determine the true impact of patient
position and other factors on the development of peripheral
neuropathies in these patients.
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