
Spinal Cord Series and Cases            (2021) 7:28 
https://doi.org/10.1038/s41394-021-00395-5

CASE REPORT

Fibrocartilagenous embolism case series: is it a zebra?
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Abstract
Introduction There have been 30 clinically suspected cases and 41 histopathologically confirmed cases of fibrocartilaginous
embolism (FCE) reported in the literature. FCE often has a poor prognosis and is estimated to represent 5.5% of spinal cord
infarctions, but may be more common than initially presumed given underdiagnosis due to its vague clinical presentation.
Case presentation We report two cases, a 15-year-old male and a 15-year-old female, whose clinical history, examination,
and imaging findings were consistent with spinal cord infarction secondary to FCE.
Discussion These cases were unique given our patients’ neurologic improvement; however, the commonly held assumption
of poor prognosis may in part be fueled by the preferential case ascertainment via biopsy on autopsy. These cases highlight
the importance of recognizing rare causes of spinal cord pathology and considering FCE in the differential diagnosis of acute
myelopathy.

Introduction

Spinal cord infarction is rare in the pediatric population [1–3].
The pathogenesis differs from adults in whom spinal cord
infarcts are most commonly reported in the context of aortic
surgery, whereas in children the etiology is often unknown
[4–6]. Fibrocartilaginous embolism (FCE) refers to the
migration of fibrocartilaginous nucleus pulposus material
through the nearby vasculature to embolize into one of the
spinal cord vessels [7, 8]. The intervertebral disc is largely
avascular, but can be the source of embolic material as evi-
denced by histopathologic sectioning and staining in case
reports of FCE [6–9].

FCE is a rare cause of spinal cord infarction, first
reported in 1961 in a 15-year-old boy who developed tet-
raplegia shortly after suffering a trivial fall on his back
[8, 10]. There have been 30 clinically suspected cases and
41 histopathologically confirmed cases of FCE [6, 9, 11].

FCE often has a poor prognosis and is estimated to repre-
sent 5.5% of spinal cord infarctions, but may be more
common than initially presumed if underdiagnosed due to
its vague clinical presentation [8, 12, 13]. It is theorized that
the initial trigger for disruption of the fibrocartilaginous
nucleus pulposus material is increased intra-vertebral body
pressure by axial loading forces applied to the spine, such as
falls, straining, or lifting [14, 15]. We report two cases, a
15-year-old male and a 15-year-old female, whose clinical
history, examination, and imaging findings were consistent
with spinal cord infarction secondary to FCE.

Case 1 presentation

A 15-year-old male with no significant past medical history
presented with acute onset tetraplegia after lifting 30 lbs in a
seated overhead press. He suddenly felt a pop and pain in
his neck and back followed by numbness and tingling in his
upper limbs with progressive weakness. Within 15 min of
symptom onset, he was unable to walk and only had trace
movement in bilateral grip strength. Workup in the acute
hospital revealed C5–C7 anterior cervical cord infarct on
MRI and associated Schmorl’s nodes (Fig. 1). Differential
diagnosis included arterial dissection, cardioembolic dis-
ease, hypercoagulable state, vasculitis, and drug induced
infarction. The patient had not undergone any recent pro-
cedures or surgeries and was not on anticoagulation. CTA
of the head and neck did not reveal aneurysms, dissections,
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or significant stenosis. Echocardiogram did not show any
valvular disease, patent foramen ovale, or atrial abnorm-
ality. EKG and telemetry did not reveal any cardiac
arrhythmia. Hypercoagulable workup, urine tox screen, and
vasculitis workup were negative. Given the patient’s tem-
poral correlation with an axial loading activity, character-
istic imaging findings of anterior spinal cord infarction with
associated Schmorl’s nodes, and workup negative for
alternative causes, the patient was presumed to have spinal
cord infarction secondary to FCE. The patient was placed
on low-dose aspirin as well as medication for his neuro-
pathic pain. On admission to inpatient rehab, his diagnosis
was C5 AIS D tetraplegia with associated neuropathic pain
as well as neurogenic bowel and bladder. He required
moderate assistance with his ADLs, minimal assistance with
level transfers, and minimal assistance with gait. During his
hospitalization, he was managed with an indwelling catheter
and then intermittent catheter program, bowel program with
suppository, and medication for neuropathic pain. Upon
discharge from inpatient rehab, his strength had improved,
but he was still weak in his upper extremities. He was
voiding and defecating independently and had regained the
ability to ambulate independently in the community.

Case 2 presentation

A 15-year-old female with mild scoliosis developed sudden
onset numbness and weakness of her upper extremities after
recreational golfing. Initially, her arms began hurting after
swinging a golf club and then after arriving home her arms
and fingers began to weaken. She presented to urgent care

4 h later and then to the emergency department due to
progressive leg numbness and weakness. Initial impression
was functional neurologic symptom disorder; however,
MRI showed an acute spinal cord infarction concerning for
fibrocartilaginous embolus to the anterior spinal artery
given the proximity of the degenerate intervertebral disc
space at C6–7 to the anterior spinal cord infarct extending
from C4 down to C7. Differential diagnosis included
arterial dissection and cardioembolic disease. Complete
neurologic workup including CTA head and neck, MRA
head and neck, EKG, and telemetry were without acute
abnormalities. The patient had not had any surgeries or
procedures predisposing her to hypoperfusion. Given the
temporal correlation with an axial loading activity, char-
acteristic imaging, and workup negative for alternative
causes, the etiology of the patient’s spinal cord infarction
was thought to be secondary to FCE. The patient initially
experienced shortness of breath and urinary retention and
required transfer to the ICU where she received steroids and
required norepinephrine to aid with spinal cord perfusion.
Angiogram and lumbar puncture were negative, so the
patient was also started on heparin. On admission to inpa-
tient rehabilitation, she was found to have a C4 AIS D SCI
with associated orthostatic hypotension and neurogenic
bladder and bowel. She required significant assistance with
most of her ADLs, moderate assistance with level transfers,
and total assistance of gait. During her hospitalization, she
was managed with an intermittent catheter program as well
as a bowel program with suppository. Her orthostatic
hypotension was managed with midodrine, hydration,
compression hose, and abdominal binder. At discharge
3 weeks later she was able to ambulate without an assistive

Fig. 1 Cervical T2 MRI of the 15-year-old female from Case Presentation 2. a Sagittal image: signal extends from C4 caudally through C7.
b Axial image: increased signal at C5 anterior cord.
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device and required only supervision from a therapist or
family member to maintain safety. At 5-month follow-up
patient strength was improved, but she was still weak most
notably in her hands. She still had urinary incontinence
requiring medications, but had regained control of her
bowels only requiring oral medications, returned success-
fully to school, returned to community ambulation without
an assistive device, was referred to driving rehabilitation,
and was restarting her martial arts practice.

Discussion

Classical clinical presentation of FCE is onset of dull
transient neck or back pain followed by a syndrome of
myelopathy that bears temporal correlation to a minor
incident [8, 16]. Examination typically reveals a sensory
level and bowel/bladder dysfunction in conjunction with
paraplegia or tetraplegia [8, 16]. Imaging classically reveals
Schmorl’s nodes and anterior spinal cord infarction
[17–20]. Thus, these patients’ clinical presentations,
examinations, and imaging findings were characteristic of
FCE. Furthermore, FCE typically exhibits a rapid course of
symptoms with time from trigger to symptom onset in the
course of minutes to hours as was seen in our patients [7, 8].
FCE also usually presents with numbness that progresses to
weakness as was seen in our patients [8, 21]. Interestingly,
both patients exhibited persisting upper extremity weak-
ness, which has also been seen in prior cases noted in the
literature [8].

Forty-one pathologically proven cases of spinal cord
infarction secondary to FCE have been reported in the lit-
erature, including 15 men and 26 women ranging from 14 to
78 years in age with half the patients under 40 years of age
[8]. Sixty-one percent of cases presented following an
incident that triggered increased intra-disc or intra-vertebral
body pressure with the duration between this trigger event
and the onset of symptoms varying from minutes to days,
but averaging 2.4 days [8]. There was associated neck or
back pain in 76% of cases with asymmetric weakness in
15% of cases [8]. Forty out of the 41 patients died leading to
autopsy allowing for histopathologic confirmation of FCE,
and nearly 40% of deaths were due to preventable respira-
tory complications (pulmonary embolism 20%, pneumonia
17%, aspiration 2%) [8]. In one case, a laminectomy was
performed in a living patient and histologic examination of
necrotic tissue revealed staining characteristic of degen-
erative fibrocartilage [8, 16].

There have been 30 clinically suspected cases of FCE
including the cases presented here. The majority of cases
evidenced significant ongoing neurologic deficits [8, 16].
However, two clinically suspected cases of FCE in pre-
viously healthy 16-year-old and 17-year-old males showed

similar neurologic improvement [7]. Both individuals
experienced acute myelopathy with spinal cord imaging
significant for infarction after performing lifting exercises in
squat positions. Workup for other etiologies of spinal cord
infarction was negative [7]. Neither patient received steroids
nor blood pressure support and both received early acute
intervention and rehabilitation [7].

The cases presented here were relatively unique given
our patients’ neurologic improvement; however, the com-
monly held assumption of poor prognosis may in part be
fueled by the preferential case ascertainment via biopsy on
autopsy. Diagnosis is typically clinical since confirmation
requires biopsy for histopathologic analysis that has almost
exclusively been obtained in fatal cases [16]. Given the
vague clinical presentation and difficulty with histopatho-
logic confirmation, many cases have initially been mis-
diagnosed as functional neurologic disorder or transverse
myelitis [8]. Thus, a disproportionate number of FCE cases
may be characterized as severe given that many of the less
severe cases may have been misdiagnosed.

In addition, early acute intervention and rehabilitation
intervention may have contributed to our patients’ neuro-
logic recovery. Both patients initially presented to a
pediatric level 1 hospital staffed by neurology that led to
their timely identification and treatment. In the case of our
15-year-old female, steroids and timely blood pressure
management may have contributed to her recovery,
although our 15-year-old male did not require steroid and
blood pressure management. Little research has been con-
ducted on specific treatment options for FCE; however,
previous research has shown treatments such as steroids,
intravenous immunoglobulin, plasma exchange, and
heparin to be ineffective [8]. No research has been per-
formed to study the effect of blood pressure management on
recovery in FCE. Both patients likely benefited from tar-
geted rehabilitation with a short time frame from injury to
admission to rehabilitation.

Ultimately, these cases highlight the importance of
recognizing rare causes of spinal cord pathology and con-
sidering FCE in the differential diagnosis of acute myelo-
pathy. More research is needed to identify early
interventions for spinal cord infarction caused by FCE and
it is important that patients with presumed FCE be enrolled
into early targeted rehabilitation.
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