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KEY POINTS

e Magnetic resonance (MR) neurography (MRN) is a technically demanding examination requiring the
knowledge of appropriate clinical questions, regional nerves, and perineural anatomy as well as the

various available MR imaging pulse sequences.

e A good MRN examination should involve the referring clinician, protocoling radiologist, performing
technologist, as well as the patient and interpreting radiologist as a team, and should follow the

guidelines presented in this article.

INTRODUCTION

Magnetic resonance (MR) neurography (MRN) is a
technique to enhance peripheral nerve visualization
with a variety of available high-resolution and high-
contrast nerve-nonselective and nerve-selective
imaging pulse sequences. MRN has been per-
formed for more than 2 decades with great
emphasis being on two-dimensional (2D) imag-
ing."? Although 2D imaging remains the standard
for the primary examination interpretation, high-
quality three-dimensional (3D) imaging is essential
for display and problem solving when current clin-
ical and imaging evaluations show unclear or
ambiguous results. A good MRN technique should
enhance the visualization of peripheral nerves in

various planes to provide assistance to the referring
physician in understanding the disease process
and its localization.® This article discusses the tech-
nical considerations of MRN, various imaging pulse
sequences available on current clinical scanners,
as well as their relative advantages and disadvan-
tages. In addition, a guide to the optimal use of
high-resolution and high-contrast imaging tech-
nigue is provided, which will aid clinicians in attain-
ing a good-quality examination.

ESSENTIALS OF MRN TECHNIQUE

A good MRN examination should involve the refer-
ring clinician, protocoling radiologist, performing
technologist, as well as the patient and interpreting
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radiologist as a team and should follow the guide-
lines presented in this article.

Referring Clinician

Close interaction between the referring clinician
and radiologists is important for good interpretation
of image findings. Clinicians should be informed
about the technical limitation of MR imaging
including the maximum size of field of view (FOV)
as well as that the greater the anatomy to be
covered, the longer the examination usually takes.
Especially in older patients with peripheral neurop-
athies (eg, with tremor), reduced image quality
must be expected. The use of gadolinium-based
contrast agents should be discussed with regard
to the various indications. In addition, preferred
reconstructions should be discussed because
some clinicians like maximume-intensity projections
(MIPs) or 3D reconstructions. Although the latter
may or may not useful for the radiologist’s interpre-
tation, they might be an important preoperative
guide for surgeons.

Patient Coaching

The technologist plays an important role in patient
coaching for successful performance of the exam-
ination. The patient should fill out a form with most
relevant acute/chronic complaints, any relevant
electrodiagnostic information, history of diabetes
mellitus/family history of neuropathy, and any prior
regional nerve surgery, and so forth. A marker
should ideally be placed at the most symptomatic
site, and the patient should be asked to remain still
during the image acquisition, as well as to breathe
normally. The extremity should be well padded
and coil(s) tightly wrapped around it to restrict mo-
tion during the examination. The urinary bladder
should be voided in pelvic or lumbosacral (LS)
plexus imaging because it interferes with the MIP
images.

Scanner

The imaging is ideally performed on a 3-T scanner
to make use of the higher signal/noise ratio (SNR)
available on these scanners. Higher SNR trans-
lates into higher contrast and potentially faster im-
aging, and the slice thickness is kept to a minimum
(Fig. 1). Minimal slice thickness results in excellent
through-plane resolution for 2D sequences and
thinner isotropic resolution for 3D imaging. If 3 T
scanners are not available, 1.5 T can be used,
with some drawbacks such as limits with respect
to 3D imaging capability and prolonged examina-
tion times. Nevertheless, the authors encourage
the use of MRN techniques for 1.5 T as well,
because they show better performance than

standard MR imaging techniques. Use of 1.5 T
might even be advantageous, such as in patients
with metal in the imaging FOV, for whom 3 T is
expected to produce artifacts.*

Coil Selection

Dedicated multichannel joint coils should be used
in extremities for tunnel imaging (carpal, cubital,
and tarsal tunnel) and proper use of parallel imag-
ing should be used with acceleration factors of
2 to 3. For additional contiguous area imaging,
multichannel flex (surface or body matrix) coils
can be tightly wrapped around the larger extremity
portion, such as upper arm, forearm, or thigh and
can be combined with joint-specific coils, if
needed. Clinicians should not try to wrap the joint
and extremity together and image them both in the
same FOV, because this produces low-quality im-
ages with a lot of blank (air) space around the re-
gion of interest. For pelvic, LS, or brachial plexus
imaging, the spine array coils can be combined
with body array coils on the front of the patient;
in some systems, dedicated array designs may
be used.

Fov

FOV should be determined based on the physician
request and should be kept as small as possible,
both in longitudinal and transverse planes, to
obtain high-resolution imaging. Therefore, clini-
cians should describe the location of the lesion
as precisely as possible (discussed earlier). How-
ever, lesion localization is often difficult clinically
and, this is frequently the main indication for the
imaging. Blank space around the extremity should
be no more than approximately 20% of the diam-
eter of the extremity for optimal assessment of
small nerves. However, this method may result in
wraparound artifacts, especially in off-center im-
aging. Phase oversampling or fold-over suppres-
sion techniques may be used to avoid such
artifacts (Fig. 2). In the case of nonspecific or non-
localizing symptoms, the radiologist should make
use of all available clinical and electrodiagnostic
test information to best tailor the high-resolution
examination across the known injury or entrap-
ment sites of the extremity and perform the re-
maining examination as well-spaced images
(axial and coronal thickness 5-6 mm) to keep the
imaging time of the study short and within accept-
able limits (less than 45-60 minutes).

2D Imaging

High-quality 2D imaging with both non-fat-
suppressed T1-weighted (W) and fat-suppressed
fluid-sensitive T2-W images is essential. These
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