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Bell’s palsy is the most common cause of facial weakness involving the facial nerve. While
brain MRI is often acquired to evaluate for pathology along the intracranial course of the

Revised 20 July 2024 facial nerve, evaluation of inflammation affecting the extracranial segments of the facial
Accepted 22 July 2024 nerve, particularly the intraparotid segments, is uncommon. We present a case report of

acute Bell’s palsy in a 35-year-old pregnant patient at 38 weeks’ gestation. A double-echo

steady state MR neurography technique, MENSA (Multi-Echo iN Steady-state Acquisition),
Keywords: acquired with a conformable prototype neck coil, was utilized to visualize abnormal en-
Bell’s palsy largement and signal hyperintensity of the left intraparotid facial nerve. The case highlights
MR neurography a presentation of Bell’s palsy affecting the extracranial segments of the facial nerve. This

Facial nerve technique may be useful for longitudinal monitoring of Bell’s palsy, planning of targeted
treatments, and for evaluating other pathologies affecting the facial nerve.
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though pregnancy confers increased risk, affecting 2 per 1000
pregnant women [2]. The condition typically presents with id-
iopathic rapid onset unilateral facial muscle weakness, and

Introduction

Bell’s palsy is the most common diagnosis involving the facial
nerve (cranial nerve VII), with an annual incidence of 35 per
100,000 people in the United States [1]. Most affected individ-
uals are between 15-45 years old, with no sex predilection, al-

sometimes complete paralysis, which can result in difficulty
eating and ocular injury from inability to control eyelid clo-
sure [1]. While more than 70% of cases are self-limited, symp-
toms are typically treated with oral steroids, with or without
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antivirals in order to concurrently treat an associated herpes
zoster infection [1,3]. Refractory cases may benefit from bo-
tulinum toxin injection or surgery [1].

Bell’s palsy typically affects the intracranial segments of
the facial nerve but can less commonly affect the extracra-
nial segments outside of the temporal bone [4,5]. Conven-
tional brain MRI in the acute stage is utilized to assess for
discrete etiologies of peripheral neuropathy, including infec-
tion, infarct, trauma, or malignancy [1]. A contrast-enhanced
brain MRI, typically focused on the internal auditory canals,
may demonstrate enhancement of the intracranial segments
of the facial nerve in Bell’s palsy [6]. However, the extracra-
nial segments of the facial nerve are not typically imaged as
part of routine brain MRI protocols, in part due to challenges
such as poor contrast resolution through the temporal bone,
parotid gland, and subcutaneous fat [4]. As such, tailored high-
contrast MR neurography sequences may be utilized noninva-
sively to detect specific peripheral facial nerve involvement
as a cause of facial neuropathy [4]. Depicting neuromuscu-
lar abnormalities of the extracranial facial nerve segments
may yield new information to more completely describe the
pathology of Bell’s palsy.

We describe a high-resolution MR neurography (peripheral
nerve MRI) technique to evaluate the intraparotid facial nerve
course in a patient with Bell’s palsy. The techniques facili-
tate visualization of the course of the extracranial intraparotid
branches of the facial nerve, which include the bifurcation of
the facial nerve into the temporofacial branch and the cervi-
cofacial branch. Evaluation of these facial nerve segments of
the facial nerve may be beneficial not only in the diagnosis
and monitoring of recover of Bell’s palsy, but also for detailed
planning of targeted treatments [7,8].

Case presentation

A 35-year-old primigravid, nondiabetic woman presented to
the Emergency Department at 38 weeks’ gestation for left fa-
cial weakness that began 1 day prior. She also endorsed left
ear pain and left eye discomfort and twitching, but denied any
headache, visual or hearing changes, or numbness. On phys-
ical exam, her left facial weakness was further qualified by
inability to fully close her left eyelid. Eyelid closure and eye-
brow raise was asymmetric. Hearing was grossly intact bilater-
ally. She was diagnosed with Bell’s palsy, prescribed oral pred-
nisone 60 mg daily for 1 week, and given a neurology follow-up
appointment. She had a spontaneous, uncomplicated vaginal
delivery with epidural anesthesia 4 days later.

On day 9 after symptom onset, she saw an ophthalmolo-
gist and a plastic surgeon for continued left facial weakness.
A subsequent contrast-enhanced brain MRI and noncontrast
MR neurography of the face was ordered to detect any ab-
normality of the intracranial or extracranial segments of the
facial nerve. The brain MRI was normal and the MR neurog-
raphy demonstrated enlargement and signal hyperintensity
of the left intraparotid facial nerve relative to the contralat-
eral side, without intrinsic or extrinsic mass along the course
of the nerve (Fig. 1). At subsequent follow-up on day 16 after
symptom onset, she noted slight improvement in the facial

weakness after the prednisone course. By day 38 after initial
symptom onset, the patient reported marked improvement in
symptoms, nearly returned to baseline, with a mild lag in left
eyelid closure.

Technique

Extracranial facial nerve MR neurography was acquired using
multiplanar fluid-sensitive fat-suppressed and proton den-
sity fast spin-echo sequences at 3.0 Tesla (T) (Premier, GE
Healthcare, Waukesha, WI) using a prototype phased-array
coil, specifically designed to contour to the facial and cervical
anatomy to improve signal-to-noise (SNR) in the extracranial
nerves [9]. In particular, the SNR allows the use of an imag-
ing protocol with higher spatial resolution, including a 0.7-0.8
mm isotropic resolution, double echo steady state (DESS) se-
quence, known as MENSA (Multi-Echo iN Steady-state Acqui-
sition). MENSA was obtained in both the coronal and sagittal
planes to provide coverage of the facial nerves. MENSA also
utilizes a signal combination of 2 distinct steady-state free
precession echoes, free induction decay (FID) and echo signal,
which, combined, results in a fluid-sensitive T2-weighted im-
age that also has high SNR [10]. Additionally, we utilized a pre-
viously evaluated 3D deep learning reconstruction algorithm,
trained to increase sharpness and decrease noise, to improve
nerve conspicuity, allowing for acquisition of high isotropic
spatial resolution [11].

Discussion

Diagnostic imaging of Bell’s palsy has focused on the intracra-
nial segments of the facial nerve, as involvement of the ex-
tracranial segments of the facial nerve is less recognized [4,5].
We present a case utilizing high resolution MR neurography
techniques to depict the morphologic and signal changes of
the extracranial, intraparotid facial nerve course in a pregnant
female with Bell’s palsy.

The MENSA sequence utilized relies on low signal intensity
fibrofatty tissue of the parotid gland as background contrast to
illuminate the intraparotid nerve segments [7]. There are sev-
eral advantages of MR neurography. In particular the MENSA
sequence acquires signals from 2 separate echoes for every
TR. The echo signal from the free induction decay gradient
from the fast imaging with steady-state free precession (FISP)
sequence contributes anatomic detail while the echo signal
from the time-reversed FISP (PSIF) sequence potentiates the
long T2 properties of tissue. Further, uniform fat suppression
allows for better contrast and delineation of structures, specif-
ically, the facial nerve branches from the background intra-
parotid fat [12].

Prior studies have utilized different MR neurography se-
quences to delineate the extracranial peripheral nerves, in-
cluding the intraparotid facial nerve branches. These studies
include sequences similar to MENSA, namely DESS to evaluate
the intraparotid facial nerve at 1.5T and 3.0T MR [12,13]. Qin
et al. differentiated the intraparotid facial nerve course from
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Fig. 1 - MR neurography of the neck: axial (left), coronal (middle), and oblique sagittal (right) dual-echo steady state MENSA
(Multi-Echo iN Steady-state Acquisition) curved multiplanar reconstructions demonstrate asymmetric enlargement and
signal hyperintensity of the left mastoid, extratemporal, and intraparotid segments of the left facial nerve (solid arrow)

relative to the right (dotted arrow).

the parotid duct and retromandibular vein with high signal in-
tensity relative to low signal background by utilizing 3D DESS
with water excitation on a 1.5T magnet in healthy subjects
[12]. In our study, using the specialized coil and deep learn-
ing reconstruction techniques, isotropic voxels of 0.7-0.8 mm
thickness were obtained, compared to 1.5 mm thickness in
the study by Qin and colleagues [12]. In addition, Fujii et al.
showed in a retrospective sample of 90 patients with intra-
parotid tumors that the location of the mass could be reliably
differentiated from the intraparotid facial nerve segments uti-
lizing 3D DESS with water excitation [13]. The combination of
advantages from the FID and spin-echo signal from the FISP
and PSIF sequences, respectively, allowed for the high resolu-
tion anatomic detail of the facial nerve, similarly seen in our
patient case of Bell’s palsy.

In a different variation of technique, Chu and colleagues
utilized a 3D-PSIF-diffusion weighted protocol on a 3.0T MR
system to evaluate the intraparotid facial nerve in a sample
of healthy volunteers, comparing the use of a head coil versus
a surface coil centered over the parotid gland. They demon-
strated complete visualization of the main facial nerve trunk
and cervicofacial and temporofacial divisions with both types
of coils, and greater visualization of secondary intraparotid
branches with use of the surface coil [7]. The use of this steady
state free precession diffusion weighted technique takes ad-
vantage of the anisotropic characteristics of the peripheral
facial nerve to provide high contrast of the nerve from sur-
rounding tissue [7]. While MENSA is not a diffusion weighted
sequence, it utilizes properties of time-reversed steady state
free precession to accentuate long T2 signals.

Our case demonstrates that the relatively new MR protocol
technique can be beneficial to the diagnosis and management
of Bell’s palsy affecting the extracranial segments of the facial
nerve. The MENSA technique in delineated the extracranial
facial nerve segment abnormality, enabled by a high channel

count neck coil [9]. While the majority of Bell’s palsy cases can
be diagnosed based on patient presentation, we hypothesize
that the ability to delineate changes of the extracranial facial
nerve segments may have prognostic implications. Identifying
the extracranial involvement of the nerve may allow for tar-
geted localized injections and treatments that could help to
alleviate the facial weakness and decreased function affecting
these patients. Additionally, other implications of precise de-
lineation of intraparotid facial nerve branches include preop-
erative planning for intraparotid mass resection, as has been
investigated in previous studies [13].

Conclusion

We presented a case of acute Bell’s palsy in a pregnant pa-
tient for which we utilized a double-echo steady state MR neu-
rography technique to visualize the extracranial segments of
the facial nerve. The neurography technique was beneficial
in demonstrating signal and morphology change of the af-
fected intraparotid segment of the facial nerve. The technique
can have prognostic value in allowing for localized targeted
treatments and to monitor disease progression. Further, the
high-resolution technique may be used in the evaluation of
additional extracranial facial nerve pathologies, such as intra-
parotid masses.

Patient consent

Consent was obtained for research purposes from the patient
included in the case report.
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