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Hourglass-like constriction neuropathy of the suprascapular nerve
detected by high-resolution magnetic resonance neurography: report
of three patients
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Abstract
Hourglass-like constriction neuropathy is a neurological condition caused by non-traumatic, non-compressive fascicular con-
strictions of one or more individual peripheral nerves. Based on clinical manifestations, it is very difficult to differentiate
hourglass-like constriction neuropathy from idiopathic neuralgic amyotrophy. Focal hourglass-like constriction neuropathy
may be erroneously diagnosed as idiopathic neuralgic amyotrophy. Previous studies demonstrated hourglass-like constrictions
of peripheral nerves in the surgical exploration of patients diagnosed with idiopathic neuralgic amyotrophy. Recently, high-
resolution ultrasound or magnetic resonance neurography (MRN) have been introduced to detect focal hourglass-like constric-
tions of peripheral nerves in spontaneous nerve palsy. We present a series of three cases in which the suprascapular nerve was
affected by hourglass-like constrictions, which were visualized by high-solution MRN, including a nerve-selective morpholog-
ical MR pulse sequence with strong fat- and water-signal suppression.
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Introduction

Non-traumatic acute unilateral shoulder weakness is frequently
encountered in musculoskeletal clinics. Differential diagnostic
approaches to this condition are important for treatment.
Possible diagnoses include C5 or C6 cervical radiculopathy
caused by a herniated disc or foraminal stenosis, full-thickness
rotator cuff tear, space-occupyingmasses compressing the upper
brachial plexus, idiopathic neuralgic amyotrophy, hourglass-like
constriction neuropathy, brachial plexitis of various etiologies,
and others [1, 2].

The classic phenotype of idiopathic neuralgic amyotrophy
is acute severe shoulder girdle pain followed by shoulder
weakness [1]. Before the era of high-resolution magnetic res-

onance neurography (MRN), when diagnostic evaluations
such as cervical spine and shoulder magnetic resonance imag-
ing (MRI) failed to explain the cause of shoulder weakness,
clinicians tended to diagnose idiopathic neuralgic amyotrophy
as the cause of shoulder weakness [2].

Hourglass-like constriction neuropathy is a neurological
condition caused by non-traumatic, non-compressive fascicu-
lar constrictions of one or more individual peripheral nerves
[2, 3]. Recently, various imaging modalities such as high-
resolution ultrasound or MRN have been introduced to detect
focal hourglass-like constrictions of peripheral nerves in nerve
palsy [4–6]. In particular, the bullseye sign of the nerve on
MRI, manifested as peripheral hyperintensity and central
hypointensity on fat-suppressed imaging, is suggestive of an
association with focal hourglass-like constrictions [6]. We
present a series of three cases in which the suprascapular nerve
was affected by hourglass-like constrictions, which were vi-
sualized by high-resolution MRN including a nerve-selective
morphological MR pulse sequence with strong fat- and water-
signal suppression, and describe the results of the non-surgical
treatment of these patients. This study was approved by our
institutional review board. Informed consent was obtained
from all individuals included in the study.
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Case report

Table 1 summarizes the clinical findings of the three cases.

Case 1

A 26-year-old right-handed woman presented with a 5-month
history of scapular pain and difficulty in elevating the left arm
over the head. Ten days before the development of weakness,
she experienced flu-like symptoms for 3 days followed by
extremely severe pain (numeric rating scale [NRS] 10) in the
shoulder girdle area. As the pain decreased over 10 days, she
noticed her shoulder weakness.

Muscle strength tests revealed grade III in the shoulder
abductor and external rotator and grade V in the elbow flexor
and wrist extensor. There were no abnormalities in sensory
tests. Electromyography showed denervation of the
supraspinatus and infraspinatus.

At 3 months after the onset, she visited another hospital.
Cervical spine MRI (Fig. 1a) revealed no disc herniation or
foraminal stenosis, and shoulder MRI (Fig. 1b) demon-
strated increased signal intensity of the supraspinatus and
infraspinatus. At that time, she was presumptively

diagnosed with idiopathic neuralgic amyotrophy. At
5 months after the onset, she visited our clinic and
underwent our standard high-solution MRN protocol,
which included a nerve-selective morphological MR pulse
sequence with strong fat- and water-signal suppression
(nerve-SHeath signal increased with INKed rest-tissue
RARE Imaging [SHINKEI]) [7]. MRN revealed three focal
constrictions of the suprascapular nerve without enlarge-
ment or signal change (Fig. 1c, d). Laboratory tests, includ-
ing cerebrospinal fluid analysis, anti-nuclear autoantibody,
and anti-ganglioside antibodies, were normal. Thus, she
was diagnosed with hourglass-like constriction neuropathy
of the suprascapular nerve rather than idiopathic neuralgic
amyotrophy. She was treated with oral steroid (predniso-
lone 10 mg for 14 days) and ultrasound-guided perineural
injection (triamcinolone acetonide 20 mg) once. At
10 months after the onset, muscle strength improved to
near normal.

Case 2

A 42-year-old right-handed man presented with a 3-month
history of left-shoulder weakness. At the onset, he

Table 1 Clinical findings in three patients with hourglass-like constriction neuropathy

Case 1 Case 2 Case 3

Sex/age F/26 M/42 M/52

Side Left Left Left

Involved nerves Suprascapular Suprascapular Suprascapular, radial

Combined cervical spine problems
on MRI

None C3–4, C5–6 disc protrusion disc C5–6 disc protrusion

Precipitating factors Flu-like symptoms C5–6 total disc replacement Cervical spine interventions

Initial pain (NRS score) 10 9 5

Interval between pain and palsy 10 days 20 days 14 days

Atrophy Supraspinatus, infraspinatus Supraspinatus, infraspinatus Supraspinatus, infraspinatus,
brachioradialis, wrist extensors

Muscle strength at MRN Shoulder external rotator, III;
shoulder abductor, III

Shoulder external rotator,
grade II; shoulder abductor,
grade IV

Shoulder external rotator, grade II;
wrist extensor, grade 0

Interval between onset and MRN 5 months 3 months 7 weeks

Number of constrictions Suprascapular nerve, 3 Suprascapular nerve, 1 Suprascapular nerve, 2;
radial nerve, 5

Ancillary tests CSF, neck CT, chest CT, abdominal CT,
autoantibodies—all normal

Autoantibodies—normal Autoantibodies—normal

Treatment Oral steroid, local steroid injection Intravenous steroid Intravenous steroid

Follow-up Near normal at 10 months after
the onset

Near normal at 15 months
after the onset

Shoulder weakness near normal
at 5 months after the onset

Wrist extensor weakness not
improved at 5 months after
the onset

Wrist extensor weakness not
improved at 5 months after
the onset

MRImagnetic resonance imaging,NRS numeric rating scale,MRNmagnetic resonance neurography,CSF cerebrospinal fluid,CTcomputed tomography
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experienced sudden-onset severe pain (NRS 9) over the
scapular and deltoid muscle areas and was not aware of
weakness. He underwent cervical spine MRI, which re-
vealed C3–4 and C5–6 (central to left) disc herniation.
Because of severe pain, he received anterior discectomy of
the C5–6 intervertebral disc and artificial disc replacement
10 days after the onset. Immediately after surgery, his pain
was much relieved. But 10 days later, left shoulder pain in
the deltoid muscle area redeveloped and left shoulder weak-
ness developed de novo. At 4 months after the onset of the
weakness, he visited our clinic owing to poor recovery of
shoulder weakness. Muscle strength tests revealed grade II
in the shoulder external rotator and grade IV in the shoulder
abductor and flexor. Electromyography showed denervation
of the supraspinatus and infraspinatus. High-resolution
MRN including the SHINKEI sequence revealed focal con-
striction of the suprascapular nerve, suggesting hourglass-

like constriction neuropathy (Fig. 2). He was treated with
intravenous steroid (methylprednisolone 500 mg for 3 days)
and tapering of oral prednisolone. His shoulder pain disap-
peared immediately after administration of intravenous ste-
roid. Shoulder girdle muscle strength improved from
6 months after steroid treatment to near normal at 15 months
after the onset.

Case 3

A 52-year-old right-handed man presented with left shoul-
der weakness and left wrist drop. Nine weeks earlier, he
had experienced neck pain (NRS 5) and a tingling sensa-
tion in the left thumb. Seven weeks ago, he visited another
hospital and underwent cervical MRI, which demonstrated
left C5–6 disc protrusion. He received cervical spine pro-
cedures including cervical epidural steroid injection, C5–7

Fig. 1 Case 1. a No evidence for
cervical disc herniation or
foraminal stenosis. b Sagittal 2D
T2-weighted fat suppression im-
age demonstrates denervation-
related edematous changes in the
supraspinatus (S) and
infraspinatus (I) muscles. c
Curved reformatted coronal 3D
high resolution magnetic reso-
nance neurography (MRN) in-
cluding the nerve-SHeath signal
increased with INKed rest-tissue
RARE Imaging (SHINKEI) se-
quence reveals three focal con-
strictions (arrows) of the
suprascapular nerve. d Curved
reformatted axial 3D high-
resolution MRN including
SHINKEI sequence reveals three
focal constrictions (arrows) of the
suprascapular nerve with
denervation-related edematous
changes in the S and I muscles

Fig. 2 Case 2. a, b High-
resolution magnetic resonance
neurography including the
SHINKEI sequence reveals one
focal constriction (arrow) of the
suprascapular nerve, suggesting
hourglass-like constriction
neuropathy
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medial branch block, and suprascapular and axillary nerve
block. About 3 h after the procedures, he noticed left wrist
drop. Four weeks earlier, he had recognized left shoulder
girdle muscle atrophy. On physical examination, left upper
extremity muscle strength tests revealed grade II in the
shoulder external rotator; grade IV in the shoulder flexor;
and grade 0 in the wrist extensor and finger extensor.
Pinprick and touch senses over the left first dorsal web
space were decreased. Electromyography showed denerva-
tion potentials of the suprascapular and radial nerve–
innervated muscles except the triceps brachii. High-
resolution MRN of the brachial plexus including the
SHINKEI sequence revealed diffuse swelling of the C6

nerve with increased signal intensity and two focal constric-
tions of the suprascapular nerve (Fig. 3a, b) and T2-
weighted fat-suppressed images of arm MRI showed two
twisting constrictions with diffuse swelling of the radial
nerve in the radial groove and three other constrictions with
diffuse swelling of the radial nerve in the proximal forearm
(Fig. 3c–f), suggesting hourglass-like constriction neuropa-
thy of the suprascapular and radial nerves. He was treated
with intravenous steroid (methylprednisolone 500 mg for
3 days). Three months after steroid treatment, the muscle
strength of the shoulder girdle had returned to normal.
However, no improvement in strength was noted in radial
nerve–innervated muscles.

Fig. 3 Case 3. a, b High-resolution magnetic resonance neurography of
the brachial plexus including the SHINKEI sequence reveals diffuse
swelling of the C6 nerve (arrowheads) with increased signal intensity
and two focal constrictions (arrows) of the suprascapular nerve. c, d

Upper-arm MRI showed two twisting constrictions (arrows) with diffuse
swelling of the radial nerve in the radial groove. e, f ForearmMRI showed
three other constrictions (arrows) with diffuse swelling of the radial nerve
in the proximal forearm
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Discussion

We report three cases of hourglass-like constriction neuropa-
thy, including two cases of isolated suprascapular nerve le-
sions and one case of suprascapular and radial nerve lesions.
Hourglass-like constriction neuropathy around the shoulder
region, which is usually confirmed by exploratory surgery,
is relatively less frequently reported than that of the elbow
region [2, 3, 8, 9]. The classic manifestation of idiopathic
neuralgic amyotrophy is severe pain followed by weakness
in single or multiple nerves [1, 10]. Idiopathic neuralgic
amyotrophy is a clinical diagnosis based on clinical symp-
toms, imaging findings suggestive of the absence of compres-
sive lesions, and electrodiagnostic testing. Differential diag-
nosis between hourglass-like constriction neuropathy and id-
iopathic neuralgic amyotrophy based on clinical findings
seems to be nearly impossible because both diseases share
common clinical manifestations [2]. In 2000, Yamamoto
et al. reported that a patient diagnosed with idiopathic neural-
gic amyotrophy had multiple hourglass-like constrictions in
the anterior interosseous nerve in surgical exploration [11]. If
hourglass-like constriction neuropathy were not taken into
consideration, our three cases would be erroneously diag-
nosed as idiopathic neuralgic amyotrophy. However, high-
resolution MRN revealed hourglass-like constrictions of indi-
vidual nerves. In a clinical setting with severe pain followed
by weakness in an upper extremity, high-resolution MRN of
the brachial plexus and extremity may be helpful in differen-
tiating hourglass-like constriction neuropathy from idiopathic
neuralgic amyotrophy or other mimicking causes.

We expect that high-resolution imaging modalities
may alter the concept or classification of idiopathic neu-
ralgic amyotrophy. Conventional MRI of the cervical
spine, shoulder, and brachial plexus is frequently per-
formed in patients with non-traumatic acute unilateral
shoulder weakness to find compressive lesions such as
a herniated disc, foraminal stenosis, or paralabral gangli-
on cyst, and to visualize the patterns of denervation-
related muscle edema or signal changes in the brachial
plexus [12]. Before the introduction of high-resolution
MRN, if compressive lesions were not found and conven-
tional brachial plexus MRN demonstrated a hyperintense
signal in the upper trunk, the diagnosis of classic-type
idiopathic neuralgic amyotrophy tended to be made
[12]. In 2006, van Alfen et al. reported various clinical
spectra of idiopathic neuralgic amyotrophy in 199 cases
[10]. Fifty patients underwent brachial plexus MRI,
yielding focal T2 hyperintensities of the brachial plexus
in three patients and no cases of hourglass-like constric-
tion neuropathy [10]. We speculate that if high-resolution
MRN had been applied in this population, several cases
might have been proven to be hourglass-like constriction
neuropathy. In non-traumatic acute unilateral shoulder

weakness, high-resolution MRN should be performed to
determine the presence of hourglass-like constriction neu-
ropathy if there is no evidence for compressive C5 or C6
radiculopathy or space-occupying masses compressing in-
dividual nerves.

In these cases, we adopted high-resolution MRN includ-
ing the SHINKEI sequence. This sequence includes two
parts: a fat suppression pre-pulse and the improved motion
sensitized driven equilibrium (iMSDE) pre-pulse to sup-
press signal from vessels, followed by a readout section
with a 3D tissue-specific variable refocusing a flip-angle
rapid acquisition with relaxation enhancement (RARE) se-
quence to acquire contrast-efficient T2-weighting [13].
This sequence can yield high-resolution and volumetric
neurographic images by suppressing both fat and vessel
signals to detect torsion sites along the longitudinal axis
of an individual branch from the brachial plexus [7, 13].
However, this technique is not popular because its acqui-
sition time is longer than that of fat suppression using
spectral adiabatic inversion recovery alone.

The diagnostic yields of high-resolutionMRN in hourglass-
like constriction neuropathy around the brachial plexus have
not been determined. In 2009, Vigasio andMarcoccio reported
that preoperative differential diagnosis between hourglass-like
constriction neuropathy and idiopathic neuralgic amyotrophy
is unreliable [9]. Until recently, hourglass-like constriction
neuropathy had to be surgically confirmed [2, 3]. In the future,
we expect high-resolution MRN to be helpful in the diagnosis
of hourglass-like constriction neuropathy and in deciding the
methods of treatment and the surgical approach if needed.

The clinical implications for the use of high-resolution
MRN to ascertain the presence of hourglass-like constric-
tions are not yet clear. The bullseye sign of the nerve on
MRI refers to the finding of peripheral hyperintensity and
central hypointensity on fat-suppressed imaging, perpen-
dicular to the direction of the nerve [6]. This sign may
reflect focal edematous swelling of the nerve proximal to
the constriction sites. It is unclear whether the bullseye
sign is pathognomonic for hourglass-like constrictions.
Sneag et al. reported that a bullseye sign of the nerve was
identified immediately proximal to 21 out of 23 constric-
tion sites in 6 patients [6]. However, 2 of 3 patients with
suprascapular nerve involvement did not reveal the
bullseye sign [6]. Recent research by Sneag et al. also
reported that although brachial plexus MRI was revealed
to be normal in 24 out of 27 patients with idiopathic neu-
ralgic amyotrophy, focal severe caliber decreases, sugges-
tive of focal intrinsic constriction, were detected in 32 out
of 38 nerves [14]. Our three cases with hourglass-like con-
striction neuropathy of suprascapular nerve did not dem-
onstrate any obvious bullseye sign. We suggest that the
sensitivity of the bullseye sign might be related to the cal-
iber or obliquity of individual nerves.
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The natural history of hourglass-like constriction neuropa-
thy is unclear. It is known that the paralysis in hourglass-like
constriction neuropathy is complete and permanent [3, 15].
However, our three patients with hourglass-like constriction
neuropathy of suprascapular nerve nearly recovered after non-
surgical treatments. Unfortunately, we did not perform follow-
up MRN to elucidate whether hourglass-like constrictions re-
solved spontaneously. Also, it is unclear whether the patterns
(numbers, extent, and severity) of constrictions are related to
clinical severity at onset and recovery, and the exact mecha-
nism of hourglass-like constriction neuropathy also remains
unclear. Future research is necessary to elucidate the diagnos-
tic value and clinical implications of high-resolution MRN in
hourglass-like constriction neuropathy.

In conclusion, although hourglass-like constriction neu-
ropathy is rare, it should be considered a potential cause of
spontaneous nerve palsy, especially unilateral shoulder
weakness. Because hourglass-like constriction neuropathy
clinically mimics idiopathic neuralgic amyotrophy, high-
resolution MRN should be performed to differentiate
hourglass-like constriction neuropathy from idiopathic
neuralgic amyotrophy.
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