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Abstract

Fibrocartilaginous embolism (FCE) is one of the rare causes of acute spinal cord infarction. We report the
case of a previously healthy 14-year-old boy with this condition. A few hours after lifting heavy objects, he
developed sudden quadriparesis. On examination, he had asymmetric hypotonic quadriparesis and normal
dorsal column function but absent spinothalamic function in all limbs with sensory level to shoulder.
Magnetic resonance imaging (MRI) of the spine confirmed the diagnosis of spinal infarction secondary to
FCE. The patient initially received methylprednisolone and plasma exchange. A follow-up visit after
neurorehabilitation showed improvement but with residual neurological deficit. Although FCE is rare, it
should be kept as one of the differential diagnoses of an acute neurological deficit of the spinal cord.
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Introduction

Fibrocartilaginous embolism (FCE) is a rare cause of spinal cord infarction, where dislodged material from
the fibrocartilaginous pulposus nucleus causes occlusion in a spinal cord blood vessel [1]. There are different
pathways in which FCE can access the bloodstream, including persistence or revascularization of
intervertebral disc vasculature or the formation of Schmorl’s nodes [1]. Extremely rare in childhood, FCE
cases increase in prevalence from adolescence and adulthood due to age-related changes in spinal cord
vasculature [1,2]. Most FCE events present quite suddenly with variable neurological signs and symptoms,
usually after minor trauma or weightlifting [2]. Due to the rarity of FCE, the similarity of its clinical courses
and presentations with other neurological diseases, and the lack of definite diagnostic tools, it is often
misdiagnosed and sub-optimally managed.

Case Presentation

A 14-year-old boy presented with his left side completely paralyzed and minimal movement in his right
upper and lower limbs. The previous evening, while playing with his mobile phone, he started experiencing
mild neck pain radiating to his shoulders. Within a few minutes, he developed a sudden progressive
descending paralysis and numbness that progressed from his upper limbs to his lower limbs. He also
developed urinary incontinence, poor cough effort, and episodes of choking on liquids. Within an hour, he
was admitted to the nearby regional hospital, which referred him to us the next day.

The patient denied any previous history of headache, fever, flu-like symptoms, diarrhea, allergy, or trauma.
He was not on any regular medication. His family history also was negative for similar symptoms,
neurological diseases, or malignancy.

The referring regional hospital had sent us the magnetic resonance image (MRI) of the patient’s spine taken
within a few hours of the onset of symptoms. The MRI showed swelling and T2 hyperintensity in the cord
from C3 to C5, with central gray matter involvement in the axial T2 images. There was isolated reduced T2
signal intensity in the intervertebral disc at C2-C3, with T2 hyperintensity in the disc posteriorly, suggesting
an annular fissure. There was no evidence of abnormal enhancement. Other intervertebral discs were
unremarkable. Diffusion-weighted images were not available (Figure ).
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FIGURE 1: Initial MRI: (A) Sagittal T2 weighted image of the cervical
spine shows intramedullary signal abnormality from C3 to C5 in the
anterior cord with mild swelling of the cord (arrow). (B) There are
isolated reduced signal intensities of the intervertebral disc at C2-C3
with posterior hyperintensity in keeping with the annular tear (arrow).
(C) The axial T2 image of the cord at C3-C4 shows that the signal
abnormality is involving the central gray matter. (D) No abnormal
enhancement is seen in the cord in this post-contrast image.

On examination, the patient was a thin-built adolescent lying quietly in bed, alert and oriented, with no
outward signs of distress. He was afebrile and hemodynamically stable. He did not have neck stiffness or
rigidity with normal neck flexion and extension. Kernig’s and Brudzinski’s signs were negative. Cranial
nerves were normal. The shoulder shrug was strong and symmetric. He was hypotonic in all limbs and
bilaterally areflexic except in ankles. Power was 2/5 in the right upper limb, 3/5 in the right lower limb, 0/5
in the left upper limb, and 1/5 in the left lower limb. He could feel a vibration and sense joint position and
light touch in all limbs but could not feel the temperature change except at the shoulders. His torso was
numb, and the best sensation was reached at shoulder level. Abdominal reflexes were absent.

As the patient was maintaining oxygen saturation despite poor cough effort and tachypnea, he was kept in a
high-dependency unit with close follow-up from the intensive care unit team.

The results of hematological, biochemical, and cerebrospinal fluid analyses were unremarkable. Workups for
autoimmunity and hypercoagulable state yielded negative results. The results were also normal for
computerized tomography (CT) of the brain and neck, CT angiography, echocardiography, and 24-hour ECG
Holter.

Among the top treatable differential diagnoses of this patient’s condition was transverse myelitis.
Accordingly, he was given an intravenous course of methylprednisolone and sessions of plasma exchange
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with no to minimal improvement.

Seven days post-admission, the patient recalled that he had engaged in the lifting of heavy cement blocks a
few hours before his neurological symptoms began. With this new information, his MRI findings were
reviewed, and a diagnosis of anterior spinal artery infarct due to a fibrocartilaginous embolism (FCE) was
reached. The ongoing treatment (methylprednisolone and plasma exchange) was stopped; the patient was
started on prophylactic aspirin and advised on long-term rehabilitation.

Fourteen days after the onset of symptoms, we performed a fresh MRI of the spine (Figure 2). The signal
abnormality had extended from the cervicomedullary junction to T3. The diffusion-weighted images showed
diffusion restriction in the anterior cord from C3-C5 at the site of the primary signal abnormality that was
present in the initial MRI, with enhancement in the same location but not in the rest of the cord.

FIGURE 2: The follow-up MRI after two weeks from the onset: (A)
Sagittal T2 image shows interval worsening of the signal abnormality
and the swelling of the spinal cord. (B) There is an abnormal
enhancement in the anterior cord, which is localized at the same area of
abnormal signal intensity in the initial imaging (arrow). (C) Sagittal
diffusion-weighted image and (D) ADC map show diffusion restriction in
the anterior cord from C3 to C5 (arrows).

On discharge, on the 15th day of admission, the patient was clinically stable, though his neurological
improvement was still slight. After three months of home physiotherapy, he showed

significant improvement in strength, more in the right upper and lower limbs than in the left. He was now
able to use his right hand for some self-care activities. Control of urine was still partial.

The patient’s parent provided informed consent for the publication of this case.

Discussion

Fibrocartilaginous embolism is rarely reported as a cause of spinal cord infarction. Its acute presentation
and manifestation render it hard to differentiate it from other causes, such as transverse myelitis and
demyelinating disease, which, in turn, can lead to suboptimal management [3].

Our literature search for the keyword "fibrocartilaginous embolism" on the PubMed database returned 39
case reports featuring 49 FCE patients, half (44.9%) of whom were below the age of 20. More than half the
patients (55%) were female.

All the 49 cases featured acute presentations. Our patient’s symptoms also began with a sudden onset of
mild neck pain followed by a progressive paralysis. Several cases reported progression to respiratory
insufficiency requiring high dependency or even intensive care, especially where the upper spine was
involved, as in ours [4,5]. Four kinds of triggers were identified in these cases: sports (37.5%), heavy lifting
(14.6%), minor trauma (8.3%), spinal surgery (2.1%), and idiopathic triggers (37.5%).

Similar to our case, almost all the reviewed cases reported flaccid paralysis and hypotonia. The majority of
those patients presented with sensory manifestations, as did our patient [6,7,8]. Most FCE patients described
in the literature had bowel or bladder incontinence or both, as did our patient [3,4,8,9].
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Being rarely encountered in clinical practice, FCE clinical presentations being mistaken for other differential
diagnoses such as transverse myelitis, Guillain-Barre syndrome, multiple sclerosis, and other neurological
diseases [6,10]. We faced this dilemma in the current case, and what eventually led to the correct diagnosis
was the poor response to immunotherapy and the late revelation from the patient that he had lifted heavy
objects on the day of the incident. After carefully re-reviewing the MRI, fibrocartilaginous embolism leading
to spinal cord infarction was considered the most likely cause. Of all the current investigation modalities,
MRI is the most helpful in diagnosing FCE in live patients. In post-mortem investigations, however, autopsy
examinations provide the most sensitive and accurate diagnosis [11].

The typical MRI findings of a cord infarct are cord swelling with increased T2 signal intensity [12]. The
distribution of the signal abnormality is demonstrated in the axial T2 images and depends on the vascular
territory involved [13]. The blood supply to the spinal cord is provided primarily by a single anterior spinal
artery and paired posterior spinal arteries. The anterior spinal artery supplies the anterior two-thirds of the
spinal cord, whereas the posterior spinal arteries supply the posterior third [14]. Owl’s eye appearance is a
classic neuroimaging pattern seen in patients with anterior spinal artery infarct, representing T2
hyperintensity in the anterior horns in the axial images [15]. In our patient, the signal abnormality was
distributed in the central gray matter with the involvement of the anterior and posterior horns. Early MR
imaging with routine T2-weighted sequences may reveal no abnormality, and therefore, diffusion-weighted
images should be included when cord ischemia is suspected [16]. The previous reports show that the
presence of Schmorl nodes or disc collapse is highly suggestive of FCE [12]. In our patient, there was disc
desiccation with a posterior annular fissure at the C2-3 level. The constellation of the clinical and imaging
features is eventually diagnostic of FCE and makes other differentials of myelitis less likely. Comparison of
the initial and follow-up images can show the evolution of the findings with the enhancement of the cord in
the subacute phase due to the breakdown of the blood-cord barrier [8]. The fourteen-day follow-up MRI of
our patient showed such changes, strengthening the diagnosis of FCE.

In many previous cases, the uncommon presentation of this condition led to initial misdiagnosis as
transverse myelitis. Therefore, the initial management was often directed toward plasma exchange and
immunotherapy along with rehabilitation, with little or no benefit. Upon diagnosis of FCE, these patients
were recommended physiotherapy, which led to significant improvements [4,9,17,18]. In the current case
also, our initial treatment with plasma exchange and immunotherapy with little benefit. Upon the diagnosis
of FCE, our recommendation of long-term rehabilitation with home physiotherapy led to significant
improvement, albeit with noticeable deficits.

Conclusions

Fibrocartilaginous embolism is a rare cause of acute spinal cord infarction. To avoid misdiagnosis and
inappropriate treatment, the clinician should be aware of the possibility of FCE during the clinical
presentation. During history taking, it is vital to seek information on any precipitating activities or events,
however minor. Thereafter, careful neurological examination with emphasis on the sensory system is
required. A major clue for anterior spinal artery infarction can be signs of involvement of ascending
spinothalamic tract and sparing dorsal column tract function, with associated limb weakness. It is vital to
review the MRI and to look for findings suggestive of FCE-like desiccation of the intervertebral disc with
annular fissure, as well as any abnormality in the intra-medullary signal, mainly in the gray matter of the
cord with relative sparing of the lateral and posterior columns.

Additional Information
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submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. AbdelRazek MA, Mowla A, Farooq S, Silvestri N, Sawyer R, Wolfe G: Fibrocartilaginous embolism: a
comprehensive review of an under-studied cause of spinal cord infarction and proposed diagnostic criteria. |
Spinal Cord Med. 2016, 39:146-54. 10.1080/10790268.2015.1116726

2. Junior AL: Fibrocartilaginous embolism of the spinal cord - a case report . ] Neurol Neurosci. 2016, 7:6.
10.21767/2171-6625.1000164

3. Bansal S, Brown W, Dayal A, Carpenter JL: Posterior spinal cord infarction due to fibrocartilaginous
embolization in a 16-year-old athlete. Pediatrics. 2014, 134:€289-92. 10.1542/peds.2013-2468

4. Nakstad I, Randjelovic I, Bergan H, Evensen K: Fibrocartilaginous embolism as a cause of anterior spinal
artery syndrome?. Tidsskr Nor Laegeforen. 2020, 140: 10.4045/tidsskr.19.0261

2023 Al-Farsi et al. Cureus 15(4): €37319. DOI 10.7759/cureus.37319 4 0of 5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1080/10790268.2015.1116726
https://dx.doi.org/10.1080/10790268.2015.1116726
https://dx.doi.org/10.21767/2171-6625.1000164
https://dx.doi.org/10.21767/2171-6625.1000164
https://dx.doi.org/10.1542/peds.2013-2468
https://dx.doi.org/10.1542/peds.2013-2468
https://dx.doi.org/10.4045/tidsskr.19.0261
https://dx.doi.org/10.4045/tidsskr.19.0261

Cureus

10.

11.

12.

17.

18.

Liskova Z, Lehotska V, Liska M, Mikula P: Fibrocartilaginous embolization - a rare cause of spinal cord
infarction: case report. ] Radiol Case Rep. 2018, 12:1-9. 10.3941/jrcr.v12i12.3411

Quesney G, Lefaucheur R, Hebant B: Clinically suspected concomitant spinal cord and vertebrobasilar
infarctions caused by fibrocartilaginous embolism. ] Clin Neurosci. 2020, 77:222-4.
10.1016/j.jocn.2020.05.021

AbdelRazek M, Elsadek R, Elsadek L: Case series of two patients with fibrocartilaginous embolism
mimicking transverse myelitis of the spinal cord. | Clin Neurosci. 2017, 40:66-8. 10.1016/j.jocn.2017.02.003
Duprez TP, Danvoye L, Hernalsteen D, Cosnard G, Sindic CJ, Godfraind C: Fibrocartilaginous embolization to
the spinal cord: serial MR imaging monitoring and pathologic study. AJNR Am J Neuroradiol. 2005, 26:496-
501.

Ke W, Chen C, Li S, Wang B, Lu S, Yang C: Clinically suspected fibrocartilaginous embolism: a case report
and literature review. Int | Neurosci. 2022, 132:378-83. 10.1080/00207454.2020.1817008

Nagata K, Tanaka Y, Kanai H, Oshima Y: Acute complete paraplegia of 8-year-old girl caused by spinal cord
infarction following minor trauma complicated with longitudinal signal change of spinal cord. Eur Spine J.
2017, 26:1432-5.10.1007/s00586-017-4995-9

Kase CS, Varakis JN, Stafford JR, Mohr JP: Medial medullary infarction from fibrocartilaginous embolism to
the anterior spinal artery. Stroke. 1983, 14:413-8. 10.1161/01.str.14.5.413

Tosi L, Rigoli G, Beltramello A: Fibrocartilaginous embolism of the spinal cord: a clinical and pathogenetic
reconsideration. ] Neurol Neurosurg Psychiatry. 1996, 60:55-60. 10.1136/jnnp.60.1.55

Weidauer S, Nichtweiss M, Lanfermann H, Zanella FE: Spinal cord infarction: MR imaging and clinical
features in 16 cases. Neuroradiology. 2002, 44:851-7. 10.1007/500234-002-0828-5

Gofur EM, Singh P: Anatomy, Back, Vertebral Canal Blood Supply. StatPearls [Internet], Treasure Island
(FL): StatPearls Publishing; 20232023.

Masson C, Pruvo JP, Meder JF, et al.: Spinal cord infarction: clinical and magnetic resonance imaging
findings and short term outcome. ] Neurol Neurosurg Psychiatry. 2004, 75:1431-5.
10.1136/jnnp.2003.031724

Manara R, Calderone M, Severino MS, Citton V, Toldo I, Laverda AM, Sartori S: Spinal cord infarction due to
fibrocartilaginous embolization: the role of diffusion weighted imaging and short-tau inversion recovery
sequences. ] Child Neurol. 2010, 25:1024-8. 10.1177/0883073809355822

Shah S, Bryant P: Fibrocartilaginous emboli in the pediatric population: The role of rehabilitation in
facilitating functional recovery. ] Pediatr Rehabil Med. 2018, 11:53-6. 10.3233/PRM-170502

Yamaguchi H, Nagase H, Nishiyama M, et al.: Fibrocartilaginous embolism of the spinal cord in children: a
case report and review of literature. Pediatr Neurol. 2019, 99:3-6. 10.1016/j.pediatrneurol.2019.04.013

2023 Al-Farsi et al. Cureus 15(4): €37319. DOI 10.7759/cureus.37319

50f5


https://dx.doi.org/10.3941/jrcr.v12i12.3411
https://dx.doi.org/10.3941/jrcr.v12i12.3411
https://dx.doi.org/10.1016/j.jocn.2020.05.021
https://dx.doi.org/10.1016/j.jocn.2020.05.021
https://dx.doi.org/10.1016/j.jocn.2017.02.003
https://dx.doi.org/10.1016/j.jocn.2017.02.003
https://pubmed.ncbi.nlm.nih.gov/15760855/
https://dx.doi.org/10.1080/00207454.2020.1817008
https://dx.doi.org/10.1080/00207454.2020.1817008
https://dx.doi.org/10.1007/s00586-017-4995-9
https://dx.doi.org/10.1007/s00586-017-4995-9
https://dx.doi.org/10.1161/01.str.14.3.413
https://dx.doi.org/10.1161/01.str.14.3.413
https://dx.doi.org/10.1136/jnnp.60.1.55
https://dx.doi.org/10.1136/jnnp.60.1.55
https://dx.doi.org/10.1007/s00234-002-0828-5
https://dx.doi.org/10.1007/s00234-002-0828-5
http://www.ncbi.nlm.nih.gov/books/NBK541083/
https://dx.doi.org/10.1136/jnnp.2003.031724
https://dx.doi.org/10.1136/jnnp.2003.031724
https://dx.doi.org/10.1177/0883073809355822
https://dx.doi.org/10.1177/0883073809355822
https://dx.doi.org/10.3233/PRM-170502
https://dx.doi.org/10.3233/PRM-170502
https://dx.doi.org/10.1016/j.pediatrneurol.2019.04.013
https://dx.doi.org/10.1016/j.pediatrneurol.2019.04.013

	Spinal Cord Infarct Due to Fibrocartilaginous Embolism in an Adolescent Boy: A Case Report and Literature Review
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Initial MRI: (A) Sagittal T2 weighted image of the cervical spine shows intramedullary signal abnormality from C3 to C5 in the anterior cord with mild swelling of the cord (arrow). (B) There are isolated reduced signal intensities of the intervertebral disc at C2-C3 with posterior hyperintensity in keeping with the annular tear (arrow). (C) The axial T2 image of the cord at C3-C4 shows that the signal abnormality is involving the central gray matter. (D) No abnormal enhancement is seen in the cord in this post-contrast image.
	FIGURE 2: The follow-up MRI after two weeks from the onset: (A) Sagittal T2 image shows interval worsening of the signal abnormality and the swelling of the spinal cord. (B) There is an abnormal enhancement in the anterior cord, which is localized at the same area of abnormal signal intensity in the initial imaging (arrow). (C) Sagittal diffusion-weighted image and (D) ADC map show diffusion restriction in the anterior cord from C3 to C5 (arrows).

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


