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Abstract

Herpes simplex virus type 2 (HSV-2) is the most common cause of genital herpes with a sero-
prevalence of 20-30% in developed countries and 80% worldwide. In addition to neonatal
encephalitis and meningitis, HSV-2 is associated with radiculomyelitis marked by pain, paresis,
sphincter disturbances, sensory loss, or ascending necrotizing myelitis. We report the case of
a patient with a lengthy psychiatric history who presented with lower extremity pain and weak-
ness. Cervical, thoracic, and lumbar MRI scans with and without gadolinium contrast revealed
no significant stenosis, neural compression, or other abnormal findings, and the brain MRI with
and without gadolinium contrast was normal. The initial diagnosis was conversion disorder due
to myriad psychological stressors. Polymerase chain reaction (PCR) of CSF detected HSV-2 and
a lymphocytic pleocytosis, and the diagnosis of radiculomyelitis was confirmed. She was
treated with i.v. acyclovir for 3 weeks followed by valacyclovir. The patient attained no im-
provement of her symptoms within 8 months; however, she reported decreased pain and im-
proved strength of the lower extremities by 17 months. Neurologists should be aware of the
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association between HSV-2 and radiculomyelitis, particularly in the setting of a patient with
psychiatric comorbidities. Recognition of HSV-2 through PCR of CSF and prompt treatment
with acyclovir may prevent devastating neurological sequelae.

© 2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

Herpes simplex virus type 2 (HSV-2) is responsible for the majority of genital herpes in-
fections. Approximately 45 million people in the United States have genital herpes, with an
estimated one million new infections annually [1]. Similar to HSV type 1 (HSV-1) and varicella
zoster virus (VZV), the HSV-2 virus establishes latency in the peripheral sensory ganglia and
persists in the host for a lifetime [1, 2]. These infections often reactivate and lead to significant
morbidity and mortality [2, 3]. Typically transmitted during childhood via orolabial mucocu-
taneous surfaces, HSV-1 primarily causes herpes labialis, encephalitis, and corneal blindness
[2, 4]. Primary HSV-2 infection is frequently responsible for meningoencephalitis in neonates
acquired through vaginal delivery, whereas reactivated HSV-2 is usually associated with men-
ingitis in adults [2, 4, 5]. Radiculomyelitis is rarely encountered with HSV-2, especially in im-
munocompetent individuals [1].

Conversion disorder, also known as functional neurological symptom disorder, is defined
as a psychiatric illness in which signs and symptoms affecting voluntary motor or sensory
function cannot be explained by a neurological or general medical condition [6, 7]. As a poten-
tially reversible source of disability, these disorders are often misdiagnosed or correctly diag-
nosed after extended delays [7].

Herein, we report a unique case of a patient with HSV-2 presenting as lower extremity
pain and weakness. We examine her neurological signs and symptoms as well as differential
diagnosis in the context of her psychiatric history and discuss the medical management and
long-term prognosis of HSV-2 radiculomyelitis.

Case Description

A 44-year-old woman (height: 5’4" [1.6 m]; weight: 185 Ibs [83.9 kg]; body mass index:
31.75) presented to the Emergency Department with complaints of severe low back pain and
bilateral lower extremity pain and weakness. She stated that the symptoms initiated one day
earlier with muscle cramping of the bilateral posterior thighs and had gradually progressed
to an inability to walk or lift her legs. The patient initially attributed her symptoms to dehy-
dration as she had worked several 12-h shifts in a row as a registered nurse. She reported
some urinary hesitancy although denied urinary or bowel incontinence, any sensory deficits
of the lower extremities, or severe headaches. The patient mentioned several stressors, in-
cluding marriage in the next week to a man to whom she had been previously married, work-
ing overtime, minimal sleeping at night, and long commute to work. Past medical history was
significant for anxiety, depression, and migraines. The patient denied a history of sexually
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transmitted diseases. Two years earlier, the patient was hospitalized for 24 h following com-
plaints of right hemiparesis and chest pain. She was diagnosed with conversion disorder due
to a psychological stressor.

The physical examination revealed 1/5 power in the lower extremities bilaterally, with
distal strength greater than proximal. Sensation, deep tendon reflexes, and muscle tone of the
lower extremities were normal. There was an absence of atrophy or hypertrophy of the mus-
cles, rigidity or spasticity, and tremors or abnormal movements. Serial cervical, thoracic, and
lumbar MRI scans with and without gadolinium contrast demonstrated no significant stenosis,
neural compression, or other etiologies of her symptoms. The brain MRI with and without
gadolinium contrast was normal. The initial impression was conversion disorder due to the
patient’s multiple work and familial stressors. She was hospitalized and treated with
methylprednisolone and hydromorphone.

A lumbar puncture and a CSF pathogen panel were performed, the latter utilizing a mul-
tiplex nested PCR followed by a melting analysis to detect nucleic acid sequences. The sensi-
tivity was greater than 95%, and the specificity was greater than 99.6%. The panel detected
HSV-2 and was negative for crypococcal antigen. The following findings were also observed
in the CSF: glucose 90 mg/dL (40-70 mg/dL), protein 55 mg/dL (12-60 mg/dL), WBC 434 /uL
(0-5/uL), RBC 9/uL (0-2/uL), lymphocytes 94% (40-80%), and monocytes 6% (15-45%).
The culture CSF/Gram stain revealed rare WBCs and no organisms, and the HIV-1 and -2 an-
tibody/antigen combination was nonreactive. Borrelia burgdorferi antibodies (Lyme disease),
syphilis total antibodies, hepatitis B core antibodies and surface antigens, Chlamydia tracho-
matis, and Neisseria gonorrhoeae were all negative. The patient was diagnosed with radiculo-
myelitis due to HSV-2 marked by back pain and weakness of the lower extremities with evi-
dence of lymphocytic pleocytosis. She initiated treatment with acyclovir 650 mg infused every
8 h for 3 weeks and was subsequently prescribed valacyclovir.

The patient had attained no improvement of her lower extremity pain when evaluated by
a neurologist 5 and 8 months following the start of her symptoms. Additionally, CSF findings
demonstrated a WBC count 6 /pL, protein 33 mg/dL, and glucose 57 mg/dL 5 months after her
initial lumbar puncture, respectively. There were greater than 4 oligoclonal bands detected in
the CSF with no corresponding bands detected in the serum, and the IgG index was 0.9 [0.3-
0.7]. These positive findings indicated an inflammatory process. The aquaporin 4 (AQP4) re-
ceptor antibody was negative. The patient was evaluated by a neurologist 17 months after her
symptoms initiated, at which time she had significant improvement in the range of motion
strength in her lower extremities. Her minimal residual pain was controlled with gabapentin,
baclofen, and alprazolam.

Discussion

The mixed clinical and radiological picture with accompanying psychiatric and CSF find-
ings warrants a thorough examination of the differential diagnosis in our case, specifically,
conversion disorder, Guillain-Barré syndrome (GBS), radiculomyelitis, and neuromyelitis op-
tica (NMO) (Table 1). Sigmund Freud coined the term conversion disorder and hypothesized
that symptoms not explained by organic diseases reflect unconscious conflict [6]. Stressors
such as trauma or psychological distress present as a physical deficit, although there is no
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underlying physical cause of the symptoms nor can the affected individuals control the symp-
toms [6]. Common conversion symptoms include blindness, paralysis, dystonia, psychogenic
nonepileptic seizures, anesthesia, swallowing difficulties, motor tics, difficulty walking, hallu-
cinations, anesthesia, and dementia.

GBS, or acute inflammatory demyelinating polyradiculoneuropathy, is marked by acute
ascending motor paresis, diminished or absent deep tendon reflexes, minimal objective sen-
sory loss, electrophysiologic evidence of a demyelinating neuropathy, and CSF albumniocyto-
logic dissociation [8]. GBS may result from an immune response to a preceding infection, most
commonly Campylobacter jejuni infection, cytomegalovirus (CMV), Epstein-Barr virus (EPV),
Haemophilus influenzae, and Mycoplasma pneumonia [9]. HSV IgM-specific antibodies have
rarely been detected in GBS [10].

HSV-2 infection is rarely associated with radiculomyelitis, especially in patients who are
immunocompetent [1, 3]. HSV-2 radiculomyelitis affects the lumbar or sacral nerve roots and
may cause radicular pain, paresthesia, urinary retention, constipation, anogenital discomfort,
and leg weakness [11, 12]. Loss of deep tendon reflexes of the lower extremities may also be
observed [12]. The differential diagnosis of radiculomyelitis includes HSV-1, HSV-2, CMV, EBV,
VZV, and enteric cytopathogenic human orphan virus [11]. The CSF analysis, PCR, and MRI
confirm the diagnosis in cases of HSV-2 lumbosacral radiculomyelitis [4, 11, 13]. The CSF usu-
ally reveals a lymphocytic pleocytosis and a minor elevation of CSF protein. The most sensi-
tive and specific method for detecting HSV-2 DNA is the rapid real-time polymerase chain re-
action assay in the CSF and serum. MRI findings include sacral root or lower spinal cord edema
with enlargement and hyperintensity on T2-weighted images as well as contrast enhance-
ment in acute infection. However, the MRI may be negative. Interestingly, several viral condi-
tions known to cause radiculomyelitis may demonstrate normal spinal MRIs, including HSV-
1, HSV-2, VZV, CMV, adenovirus, enterovirus, coxsackie B virus, and herpes virus 6 [14].

Acyclovir is the preferred treatment in cases of confirmed HSV-2 radiculomyelitis. Vidar-
abine and corticosteroids have also been shown to hasten improvement [3, 11]. Close moni-
toring is recommended following an episode of herpetic meningitis and radiculomyelitis, as it
has been reported that approximately 30% of patients experience a recurrence of symptoms
within 1 year [5]. Furthermore, in Suarez-Calvet and colleagues’ review of 13 patients with
lumbar polyradiculopathy caused by HSV-1 or HSV-2, 8 (61.5%) patients had complete or par-
tial recovery, 4 (30.8%) had no improvement, and 1 (7.7%) died [12]. The WBCs of the patient
in our case dropped significantly from 434 to 6/pL over a 6-week period following her HSV-2
confirmation, diagnosis of radiculomyelitis, and initiation of acyclovir, indicating that the in-
flammatory processes were resolving. She attained no improvement of her symptoms within
8 months; however, she reported decreased pain and improved strength of the lower extrem-
ities by 17 months.

Described by Elsberg in 1931, Elsberg syndrome is characterized by a cauda equina syn-
drome and lower thoracic myelitis [11]. It is an infectious syndrome consisting of acute or
subacute bilateral lumbosacral radiculitis, myelitis confined to the lower spinal cord, and
acute urinary retention. It is commonly caused by a reactivation of an HSV-2 infection in the
spinal ganglia. While Elsberg syndrome is often a self-limiting syndrome, it may lead to as-
cending necrotizing myelitis with a fatal outcome within weeks in immunosuppressed pa-
tients [11].
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NMO, or Devic’s disease, is a rare inflammatory and demyelinating autoimmune disorder
of the CNS characterized by recurrent occurrences of optic neuritis and longitudinally exten-
sive transverse myelitis [15]. The presence of NMO-IgG/AQP4 antibodies in serum supports
the diagnosis of NMO.

Due to our patient’s history of a documented conversion disorder 2 years earlier, this di-
agnosis was initially considered, and the patient was only treated with corticosteroids and
hydromorphone. The diagnosis of GBS was contemplated; however, the patient’s preserved
deep tendon reflexes in the lower extremities were not consistent with this demyelinating
disease. Upon the confirmation of HSV-2 by PCR of the CSF, the diagnosis of radiculomyelitis
was validated. Our patient did not display the classic findings associated with radiculomyelitis
since her deep tendon reflexes were intact and her spinal MRI was normal. These findings are
not observed in all cases of HSV-2 radiculomyelitis [12, 14]. We believe that our case repre-
sents the rare Elsberg syndrome, replete with acute bilateral radiculomyelitis and urinary ab-
normalities. NMO was excluded as the AQP4 receptor antibody was negative.

In conclusion, neurologists should consider HSV-2 when presented with a patient display-
ing radiculomyelitis, especially when the psychiatric picture of conversion disorder is con-
vincing. Although the spinal MRI may be negative, it is important to consider an infectious
process which may be treatable. An early and accurate diagnosis of HSV-2 coupled with
prompt acyclovir administration is imperative to mitigate the devastating neurological com-
plications that may ensue.
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Table 1. Differential diagnosis, investigation, and treatment in the present case

Differential diagnosis
Conversion disorder
Guillain-Barré syndrome
Lumbar radiculomyelitis
Neuromyelitis optica

Investigation

History and physical examination

Lumbar puncture with CSF pathogen panel and polymerase chain reaction
Brain, cervical, thoracic, and lumbar MRI scans with and without gadolinium contrast
HIV-1 and -2

Borrelia burgdorferi (Lyme disease)

Syphilis

Hepatitis B

Chlamydia trachomatis

Neisseria gonorrhoeae

Oligoclonal bands

IgG index

Aquaporin 4

Treatment
Methylprednisolone
Hydromorphone
Acyclovir
Valacyclovir
Gabapentin
Baclofen
Alprazolam
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