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Abstract
Background: Elsberg syndrome is a rare cause of lumbosacral radiculitis with concomitant thoracic or
lumbosacral myelitis that can be seen following an acute or reactivated viral infection. COVID-19 disease,
caused by the SARS-CoV-2 virus, has quickly spread to a global pandemic since its �rst discovery in the
winter of 2019. During this time, there has been an increasing number of case reports describing SARS-
CoV-2 associated neuroin�ammatory disease.

Case Presentation: A 68-year-old man presented in June 2020 with a fall due to progressive lower
extremity weakness and numbness, occurring shortly after the initial coronavirus surge in New York City.
He developed ascending numbness to the level of the lower abdomen over the preceding month. He
subsequently experienced low back pain, and gastrointestinal and genitourinary dysfunction. An
extensive laboratory and radiologic evaluation ensued which was notable for elevated SARS-CoV-2 IgG
antibodies despite an absence of preceding COVID-19 symptoms. Initial electrodiagnostic testing was
notable for absent late responses in the lower extremity nerve conductions with normal distal
sensorimotor conductions, and incomplete muscle activation with otherwise normal motor unit
morphology and recruitment on electromyography. Repeat testing two weeks later revealed similar nerve
conductions, but also the interval development of active neurogenic changes and reduced motor unit
recruitment in the L3-L4 myotomes. This was suggestive of a lower thoracic and lumbosacral
myelopathy and lumbosacral polyradiculopathy without peripheral neuropathy. A diagnosis of Elsberg
syndrome was made and treatment with intravenous methylprednisolone yielded mild clinical
improvement and the electrodiagnostic re-emergence of the lower extremity late responses.

Conclusions: We report here, to our knowledge, the �rst case of suspected COVID-19 associated Elsberg
syndrome, which may help to shed light on ways in which to approach diagnostic and treatment options
in COVID-19 patients presenting with uncommon neurological and autonomic manifestations.

Background
Elsberg syndrome is a rare cause of lumbosacral radiculitis with concomitant thoracic or lumbosacral
myelitis that presents following an acute or reactivated viral infection. This syndrome is most commonly
associated with herpes simplex virus 2 (HSV2) infection (1, 2) but has also been reported following acute
West Nile virus (WNV) infection (3-6). COVID-19 disease caused by the SARS-CoV-2 virus was �rst
described in December 2019 in Wuhan, China, but has since rapidly spread globally. An increasing
number of case reports have described SARS-CoV-2 infection that may yield associated myelitis, Guillain-
Barré syndrome (GBS), meningitis, and CNS vasculitis (7-9). It has been suggested that the severe
systemic sequelae of COVID-19 disease might be due to aberrant interferon responses, leading to an
excessive hyperin�ammatory response (10). Therefore, unlike in HSV2 and WNV associated disease,
much of the tissue damage associated with SARS-CoV-2 infection is thought to be mediated by an
excessive post-viral in�ammatory host response (10, 11).  Herein, we report a suspected case of Elsberg
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syndrome, representing a unique neuromuscular entity within a spectrum neuroin�ammatory disease that
may be attributable to a post-COVID-19 state.

Case Presentation
A 68-year-old man presented in June 2020 to the emergency room with a fall due to progressive lower
extremity weakness and numbness, occurring shortly after the peak of the initial coronavirus surge in
New York City. The patient had a history of benign prostatic hyperplasia and hyperlipidemia. He reported
that beginning one month prior to presentation he developed diminished sensation in his feet.  Over the
course of several weeks the numbness progressively ascended to the level of the lower abdomen and
included the perianal region. Subsequently, he developed low back pain, urinary retention, and
constipation. He reported experiencing several falls due to his weakness and sensory loss, which
culminated in a mechanical fall whereby he sustained a left distal �bular fracture, prompting medical
attention. He denied any visual changes, headaches, dizziness, shortness of breath, fatigue, arthralgias,
myalgias, fevers, loss of smell or taste, or any recent upper respiratory or gastrointestinal illness; he never
had symptoms suggestive of COVID-19 disease and was never previously tested for it. He denied recent
travel with his last trip being to Europe and Israel in the 1980s.

 

Upon admission, the patient underwent casting of the �bular fracture and a foley catheter was placed for
his urinary retention. His physical examination was notable for abdominal distension with moderate
tenderness and stool burden in the left lower quadrant. Neurologic examination showed he was fully
oriented with �uent, clear speech and normal cranial nerve exam. He had normal bulk, tone, and
confrontation strength in both upper extremities. There was right lower extremity diminished tone, and
assessment of the left lower extremity was limited due to the casting. There was Medical Research
Council (MRC) grade 2/5 hip �exion strength bilaterally, 4+/5 knee extension bilaterally, 2/5 knee �exion
bilaterally, and 4/5 ankle dorsi�exion and plantar �exion on the right. Deep tendon re�exes were notable
for 3+ right patellar responses, bilateral crossed adductors, absent right Achilles re�ex, and upgoing
plantar responses on the right. Multimodal sensation testing was normal in the upper extremities,
however, there was dense sensory loss to all modalities including proprioception below the approximate
T8 spinal level. Given a reproducible spinal sensory level, initial considerations focused on a myelopathic
process.

 

Work up in the emergency department included MRIs of the cervical, thoracic, and lumbar spine which
showed areas of cervical and thoracic spondylosis and mild cervical and lumbar canal narrowing without
cord signal changes. These chronic �ndings were felt unlikely to explain the patient’s acute symptoms.
He was admitted to the neurology service for further evaluation and management. The patient underwent
extensive additional neuraxial imaging including repeat contrast MRIs of the spine that showed a
potential subtle hyperintense signal in the dorsal cord at T10 (Fig 1A). Given the persistent concern for a
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myelopathic process, a spinal MR angiogram and two conventional spinal angiograms were performed
which failed to demonstrate vascular abnormalities of the spinal cord and dura. An MRI brain incidentally
showed non-speci�c faint bilateral, symmetric T2/FLAIR hyperintensities in the brainstem surrounding
the fourth ventricle. These �ndings were felt likely metabolic in etiology, although Wallerian degeneration
of the upper motor neuron was also considered.

 

The serum laboratory workup was notable for elevated SARS-CoV-2 IgG antibody (12) (titer of 1:2880),
elevated C-reactive protein (31.6 mg/L) and erythrocyte sedimentation rate (22 mm/hr). Nasopharyngeal
swab for SARS-CoV-2 PCR was negative.  Serum angiotensin converting enzyme, complement C3/C4,
creatinine kinase, TSH, Vitamin B12, Vitamin E, copper, zinc, thiamine, fatty acids, RPR, EBV PCR, and
enterovirus RNA PCR were not detected or within normal limits. Other antibody studies including anti-
MOG and NMO IgG, anti-SSA/SSB, ANA, ANCA, anti-DNA, anti-Hu, rheumatoid factor, anti-mycoplasma,
Lyme IgG/IgM, hepatitis A/B IgG/IgM, ant-hepatitis C, HIV IgG/IgM, HTLV I/II, Polio types 1 and 3, VZV
IgG, West Nile Virus IgG/IgM, autoimmune encephalopathy and motor sensory neuropathy/ganglioside
panels were negative.

 

Lumbar puncture was performed three weeks after his fall. CSF pro�le revealed 10 red blood cells/µL, 0
white blood cells/µL, glucose 62 mg/dL, and protein at 38 mg/dL. An incidental positive West Nile Virus
IgG antibody was detected, but CSF was negative for West Nile Virus IgM antibodies and PCR. Additional
infectious and in�ammatory workup was also negative for bacterial, fungal, and viral cultures, Bio�re
PCR panel, enterovirus PCRs, oligoclonal bands, and autoimmune encephalopathy antibody panel. SARS-
CoV-2 viral PCR and antibodies were also not detected in the CSF.

 

The patient underwent serial nerve conduction studies (NCS) and electromyography (EMG).  The initial
NCS were performed three weeks following his mechanical fall. This study revealed normal distal motor
and sensory conductions in the upper and right lower extremities without evidence for conduction block
or slowing; however, the tibial and peroneal F-wave responses and the tibial H-re�ex responses were
absent in the right lower extremity. EMG revealed incomplete muscle activation, but normal recruitment
pattern and motor unit morphology. Repeat electrodiagnostic studies two weeks later again showed
normal distal motor and sensory conductions. The repeat EMG revealed the interval development of
spontaneous activity in the right vastus lateralis, iliacus, and paraspinal muscles. A single volitional
motor unit of normal amplitude and duration was seen rapidly �ring within the iliacus muscle, and other
muscles were limited by activation.
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The initial EMG results suggested a neurogenic process affecting the proximal nerve roots and or distal
conus with a superimposed upper motor neuron problem causing an incomplete activation pattern (13). 
An active neurogenic process affecting the L3-L4 myotomes was con�rmed on the second EMG by the
presence of spontaneous activity as well as markedly reduced motor unit recruitment. This new data
taken together with the patient’s clinical picture, and markedly elevated SARS-CoV-2 antibodies, raised the
suspicion for a post-COViD-19 immune-mediated myeloradiculitis, or Elsberg syndrome.

 

To target a presumed neuroin�ammatory autoimmune response, the patient was started on intravenous
methylprednisolone (IVMP) 1,000 mg daily for 5-days. In the days following the steroid course, the patient
reported some subjective improvement in both weakness and numbness. There was concurrent clinical
re-emergence of the right Achilles tendon re�ex. Consistent with this �nding, focused NCS at that time
revealed electrodiagnostic re-emergence of the peroneal and tibial F-wave (Fig 1B) and H-re�ex late
responses in the patient’s right lower extremity. Following completion of course of IVMP, the patient
received a course of intravenous immunoglobulin (IVIg; 0.4 mg/kg/day for 5-days). His hospitalization
was complicated by obstipation causing bowel edema requiring disimpaction and aggressive laxative
management. He was subsequently discharged to acute inpatient rehab. At the time of follow-up three-
months after symptom onset he continued to demonstrate marked paraparesis, sensory dysfunction, and
bowel/bladder function, not signi�cantly changed beyond the improvement achieved following steroid
treatment.

Discussion And Conclusion
This is among the earliest reported cases of post-COVID-19 disease associated with acute onset
neuromuscular dysfunction (14-18). This patient presented with a lower extremity paraparesis and dense
sensory loss, associated with low back pain, and neurogenic bowel and bladder dysfunction. The
presence of a lower thoracic sensory level on exam, the lower extremity weakness, and the bowel/bladder
dysfunction was suggestive of a diffuse process involving the thoracic, lumbar, and sacral spinal cord
segments, respectively. A clinical diagnosis of Elsberg syndrome was made based on the clinical picture
of lower thoracic myelitis, functional cauda equina syndrome, with electrodiagnostic evidence of
polyradiculitis without peripheral neuropathy (1). The diagnosis of Elsberg syndrome was challenging
given the lack of obvious radiologic or angiographic evidence for myelitis and the rarity of this diagnosis.

 

Recent reports of acute- and post-COVID-19 disease associated myelitis (7, 9, 19) and GBS have been
made (15, 16, 18, 20). Importantly, Elsberg syndrome represents a unique neuroin�ammatory disorder
that is a distinct acute neuromuscular entity, along the continuum of either isolated transverse myelitis or
the distal symmetric polyneuritis seen in GBS. GBS was excluded based on the multiple electrodiagnostic
studies and by CSF-based criteria, speci�cally the lack of albuminocytologic dissociation (21). The
clinical distinction between these disparate entities may have diagnostic, management, and prognostic
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implications. The delayed development of active neurogenic changes along the L3-L4 myotomes was
suggestive of an ongoing process nearly two months from the earliest symptom onset. Remarkably,
following IVMP the repeat EMG demonstrated re-emergence of the previously absent F-wave (Fig 1B) and
H-re�ex late responses in the right lower extremity, supportive of the subjective clinical improvement.
Unlike GBS, however, this suggests that post-COVID-19 Elsberg syndrome is a steroid responsive process
(21). Despite the empiric courses of IVMP and IVIG, the clinical improvement was incomplete.
Conceivably, convalescent plasma collected from donors who have recovered from SARS-CoV-2 infection
could be used as a possible therapy, but this therapy was deferred given the possibility of exacerbating
his condition, should the donor plasma contain parainfectious antibodies that may further attack the
central or peripheral nerves (22). This raises the issues of the optimal treatment and timing of therapy.

 

In addition to the elevated SARS-CoV-2 IgG antibodies in the blood, there were positive WNV IgG
antibodies in the CSF. It is unlikely that the patient had recent West Nile infection given the absence of
recent exposure risk factors, the epidemiologic peak being in the fall months, and the lack of serum PCR
or antibodies (5), although a remote exposure may be possible. One interesting hypothesis to consider
includes the possibility that the systemic in�ammatory response to SARS-CoV-2 may have led to the re-
production of the WNV antibodies from a remote exposure. This combined in�ammatory response could
have potentiated a biomimicry response that speci�cally targeted neuronal tissues. However, due to the
patient’s presentation during the peak of the initial surge of SARS-CoV-2 infections in New York City, we
believe an acute or post-infectious viral etiology due to recent SARS-CoV-2 infection was the initiating
pathological event. Consistent with this, there were also the faint encephalitic changes seen on brain MRI
T2/FLAIR sequences that may conceivably be related to this post-viral syndrome; however, these changes
could be secondary to long-tract changes to the upper motor neuron. Given the challenging nature of this
case with an already extensive workup, it may be di�cult to con�rm an exact etiology and
pathophysiologic mechanism.

 

This case highlights an additional neurologic complication suspected to be attributable to asymptomatic
SARS-CoV-2 infection that was not previously recognized. Earlier diagnosis of Elsberg syndrome in these
patients may prompt sooner treatment, quicker recovery, and avoidance of medical complications from
immobility and autonomic dysfunction. Given the rising global incidence of SARS-CoV-2 infection, raising
awareness of the various neurologic manifestations in the post-COVID-19 state may augment patient
outcomes.

 

Abbreviations
CNS – Central nervous system
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COVID-19 – Coronavirus disease of 2019

CSF – Cerebrospinal �uid

EMG - Electromyography

HSV2 – Herpes simplex virus 2

IVIg – Intravenous immunoglobulin

IVMP – Intravenous methylprednisolone

GBS - Guillain-Barré syndrome

MRC – Medical Research Council

NCS – Nerve conduction studies

WNV – West Nile virus
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Figures

Figure 1

A. MRI T2/STIR-based sequences of the lumbosacral spine reveals focal intra-axial T2/FLAIR
hyperintensity within the dorsal aspect of the spinal cord, maximal at approximately the T10 spinal level.
The spinal cord is demonstrated to terminate at approximately T12. B. The right tibial F-wave responses
recorded on the initial NCS (left) and repeat NCS following the steroid course (right). The lower extremity
late responses were absent on the initial NCS performed three-weeks following his mechanical fall. The
repeat NCS were performed on day 4/5 of IVMP in accordance with his subjective clinical improvement
and return of his Achilles deep tendon re�exes.


