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Abstract

Introduction: Herpes simplex virus is a common sexually transmitted infection worldwide. Complications occur in a minor-
ity of patients. Acute urinary retention with loss of sacral sensation can occur due to lumbosacral radiculitis secondary to se-

vere HSV infection, featuring cauda equina syndrome with myelitis (Elsberg syndrome).

Case Presentation: A 28-year-old woman presented to our emergency room with a suspected recurrent HSV genital infec-
tion and she was treated with Acyclovir orally for 5 days. Two days after finishing the oral therapy, when the local ulcers
were already disappeared, neurologic symptoms started. After three days the patient came back to emergency room and was
sent for a neurological examination. The symptoms were urinary and fecal retention, paresthesia in vulvar and anal regions,
lumbo-sacral pain. After the neurological examination, the patient was immediately hospitalized, underwent a diagnostic
LP and a MRI that were consistent with myeloradiculopathy. IV administration of Acyclovir was immediately started and

Corticosteroids were added from the 10th day of antiviral therapy.
Discussion: As ES is poorly defined and rarely reported, it can be unrecognized in patients with acute cauda equina syn-
drome (CES). Appropriate testing for viral infection in a timely manner facilitates reaching a definitive diagnosis and

prompt initiation of treatment, which is essential for resolution of symptoms.
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Introduction
Genital Herpes Virus Infection

Herpes simplex virus (HSV-1 or HSV-2) is a com-

mon infection worldwide.

HSV virus infection is of increasing public health
importance. The recurrent nature of the infection, its differ-
ing clinical manifestations, and complications such as asep-
tic meningitis and neonatal infection, are of great concern

to patients and health care providers.

Both HSV-1 and HSV-2 can cause genital herpes
(but most cases of recurrent genital herpes are caused by
HSV-2).

CDC estimated that in the United States, 12 % of
people aged 14 to 49 years have HSV-2 infection [1,2].

However, the prevalence of genital herpes infec-
tion is higher than that because an increasing number of

genital herpes infections are caused by HSV-1.

Genital HSV is frequently under-recognized be-
cause infection is often subclinical [3,4]. Its transmission is

sexually related.

It is estimated that the majority of genital herpes
infections are transmitted by persons unaware that they
have the infection or are asymptomatic when transmission

occurs (during periods of subclinical viral shedding) [5,6].

The clinical manifestations of genital herpes sim-
plex virus (HSV) vary widely depending upon whether the

infection is primary, nonprimary or recurrent.
Primary Infection

The average incubation period for developing geni-
tal herpes after an exposure is four days (range 2 to 12
days). The initial presentation can be severe with painful
genital ulcers, dysuria, tender local inguinal lymphadenopa-
thy and systemic symptoms such as fever, headache and
myalgia. The characteristic skin lesions of HSV infection be-
gin as grouped 2 to 4 mm vesicles with associated underly-
ing erythema that progress to pustules, erosions, and ulcera-

tions [7].
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Nonprimary Infection

Nonprimary first episode infection refers to the ac-
quisition of genital HSV-1 in a patient with preexisting anti-
bodies to HSV-2 or the acquisition of genital HSV-2 in a pa-
tient with preexisting antibodies to HSV-1. It is associated
with fewer lesions and less systemic symptoms than pri-
mary infection, presumably because antibodies against one

HSV type offer some protection against the other [7].
Recurrent Infection

Most cases of recurrent genital herpes are caused
by HSV-2. Clinical recurrences of genital HSV are common
but are typically less severe than primary or nonprimary in-
fections. The mean duration of lesions is generally shorter
in recurrences than in primary infection (10 versus 19 days)
and the duration of viral shedding is usually two to five

days.

Atypical vaginal lesions include fissures or vulvar
irritation. Systemic symptoms are infrequent and approxi-
mately 25% of recurrent episodes are completely asympto-
matic. 50% of patients with symptomatic recurrences have
prodromal symptoms before eruption such as local mild tin-

gling or shooting pains in the buttocks, legs, and hips [8,9].

Extragenital manifestations (e.g., radiculitis, asep-
tic meningitis, urinary retention) typically occur during the
primary episode of herpes simplex virus (HSV) infection,

but they can recur with subsequent episodes.

Neurological complications occur in a minority of
patients who present with primary herpes simplex virus
(HSV) infection. One study reported aseptic meningitis in 8
% of cases and urinary bladder retention due to sacral auto-
nomic nervous system dysfunction in 2% of cases. [8] Other
series have noted higher rates of aseptic meningitis (25 %)
and urinary retention syndromes (10 to 15 %) in women

with primary infection [10].

In HSV meningitis the cerebrospinal fluid (CSF)
profile includes a pleocytosis (median white cell count 300
to 400/mm3) with a predominance of lymphocytes, and a

normal CSF glucose concentration [8].

Lumbosacral radiculitis can occur generally se-
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condary to severe primary HSV infection. It can lead to
acute urinary retention with loss of sacral sensation. In a se-
ries of 30 patients who developed acute lumbosacral radi-
culitis featuring cauda equina syndrome with myelitis (Els-
berg syndrome), urinary retention was present in 77 %, and

50% had lower extremity weakness [11,12].

The clinician should differentiate dysuria from
acute urinary retention. Dysuria can lead to reluctance to
void because of the passage of acidic urine on open and in-
flamed vesicles, whereas acute urinary retention with loss of
sacral sensation can occur due to lumbosacral myeloradicu-

lopathy secondary to severe primary HSV infection.

This complication is transient but usually requires

catheterization until clinical improvement ensues.

Elsberg Syndrome

In 1914, neurosurgeon C. A. Elsberg and col-
leagues reported the similar cases of five young adults with
a syndrome of urinary retention, constipation, and radicu-
lar pain, paraesthesia, and paresis of the lower limbs. The ae-

tiology was unknown but presumed infectious or toxic [13].

Neurotropic viruses, primarily herpes simplex
virus type 2 (HSV-2), were later identified as a cause of lum-
bosacral radiculitis or myeloradiculitis, and hence the term

Elsberg syndrome has been used for this condition [14].

According to the conclusions of different authors,
a more insidious onset of the disease suggests non-infec-
tious aetiology. The aetiology remains unidentified in a pro-

portion of patients [12,15].

Elsberg syndrome (ES) is a self-limiting neuroin-
flammatory disease that causes acute or subacute lum-

bosacral radiculitis, with or without myelitis, with CSF pleo-
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cytosis (Table 1). It is in most cases a manifestation of reacti-
vation, or occasionally, primary HSV-2 infection. Other in-
fectious agents are SARS-CoV-2, West Nile Virus, Varicella
Zoster Virus (VZV), Epstein-Barr virus, Cytomegalovirus,
HIV, and HSV-1.

ES typically presents as cauda equina syndrome
(CES), with symptoms of sensory impairment, lower ex-
tremity weakness, saddle anesthesia, and urinary and/or

bowel retention. It accounts for 5-10% of CES. [12, 16, 17]

Thus, ES has to be considered in the differential di-
agnosis of acute cauda equina syndrome (CES) and perform-
ing appropriate testing for HSV infection can facilitate

prompt diagnosis and treatment.

As previous research has been limited to case re-
ports and a single retrospective cohort studies, further syste-
matic description is required to improve timely diagnosis

and treatment. [14, 15, 18 — 22, 23, 24, 25, 28]
Case Presentation

We report the case of an immunocompetent 28-
year-old woman who presented with perineal paresthesia,
urinary retention and constipation associated with lum-
bo-sacral pain. A week before, an episode of recurrent geni-
tal HSV-2 infection manifestation preceded the clinical pre-
sentation, and it was treated with Acyclovir 400mg orally 5

times a day for 5 days.

Immediately after an urgent neurologic evalua-
tion, the patient was hospitalized with the diagnosis of cau-

da equina syndrome secondary to HSV infection.

Lumbar puncture was performed immediately af-
ter the admission, in order to check for cell, count determi-
nation and neurotropic viruses and to start subsequently in-

travenous antiviral therapy.
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Table 3 Key clinical and radioclogic features

Menfwomen 24/6
Median age at onset. y [range) 529 (10.7-82.7)
Herpes zoster immediately before episode. n (%) 0 (0.0}
Sacral herpes infection immediately bafore episcode. n [9%) 2 (6.7
Herpes labialis immediately bafore episcde, n (3] 1(33)
Presence of prodromal symptoms. n (%)* 5(16.7)
Urinary retention. n (9%) 23 (767
Catheter required for retention, n (%) 21 (70.0)
Urinary incontinenca, n (%) 7(23.3)
Bowel incomtinence (%) 3 (10.00
Saddie anesthesia, n (3] 15 (S0.00
Constipation, n (%) 13 (43.3)
Exaggerated/pathologic lower limb tendon reflexes, n (3] 10 (30.00
Absent lower limb tendon reflexes, n (%) 10033.3)
Loss of limb sensation, n (3] 24 (80.0)
Leg weakness, n (3G) 15 (S0.00
Leg weakness <3/S (MRC scale), n (%) 7233
Extensor plantar response, n[3G) 4(13.3)
Immunosuppression, n (%) 1(3.3)
mwﬂfw:wFWZRﬂmmw. 18 160.00
PCR performed, n (96) 17 (56.7)
Patients with positive PCR, n 3 (10.0)
Median delay in CSF sample collection, d [range) 32 (1-443)
C5F obtained. n [36) 25 (83.3)
Median cell count in CSF/pL (range) 9 (0-1.057)
Patients with >5 nucleated cells/ul in CSF, n (%) 15 (S0.0)
Mean percentage of lymphocytes in those with >5 WBC/ulL (SD) 69 (24.0)
Patients with CSF pleocytosis and > 5% neutrophils, n (%) 3 (20.00
Median number of cligocional bands [range) 0 (0-7
Mean CSF protein mg/dL (SD) 143 (131)
EMG evidence of radiculopathy. n [%6) 12 (40.0)
MRI T2 cord hyperintensity in conus, n (%) 15 [50.00
MRI T2 cord hyperintensity in lower thoracic cord [below T10)L n (%) 18 (60.0)
MR gadolinium enhancement (from T10). n (3) 13 (43.3)
MR1 nerve root enhancement, n [36) 171567
Root thickening in cauda, n (%) 13 (43.3)
Pial/subpial enhancement. n (%) 3(10.0)
Thoracic or cervical MRI cord abnormal, n (%) 6 (20.0)

Abbreviation: WBC = white blood cell
*Prodromal symptoms: fever; headache; myalgia; malaise; diarmhea; photophobia
ymphadenopathy.

Table 1: Clinical and radiological features. From Savoldi F, Kaufmann TJ, Flanagan EP, et al. Elsberg syndrome: A rarely recog-

nized cause of cauda equina syndrome and lower thoracic myelitis. Neurol Neuroimmunol Neuroinflamm 2017; 4:e355 [12].
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Table 2: Cerebrospinal fluid examination after lumbar puncture of the patient

Cerebrospinal fluid
Result range
Aspect clear
Color colorless
Volume 2.0mL
Glucose 57 mg/dL
Glucose % (liquor/blood) 63% 60 - 100
Proteins 325 mg/L 150 - 450
Lactate 1.7 mMol/L 0.0-2.8
Leukocytes Lymphocytes 135 /uL93% 0-3
Monocytes 7%
The cerebrospinal fluid (CSF) white blood cell ing the hypothesis.

count was 135 leukocytes/uL, with a lymphocyte predomi-
nance, and glucose levels were normal, as we expect in a vi-
ral infection. Thus, the cell count determination supported

the diagnostic suspicion of a viral infection (Table 2).

The CSF multiplex molecular detection for viruses
was negative. Despite this, intravenous antiviral therapy was
started, given the strong clinical suspicion of HSV-2 reacti-

vation.

The second day of hospitalization, a magnetic reso-
nance imaging (MRI) with contrast was performed. It
showed T11-T12 spinal cord hyperintensity and first nerve
roots of dural sac hyperintensity. Sacral nerve roots didn’t
appear involved. The hyperintensity is a sign of involve-

ment of the mentioned structures.

The injection of gadolinium showed L1 enhance-
ment, conus appearing not involved. These radiological find-
ings were consistent with myeloradiculopathy, since the hy-
perintensity and later the enhancement after gadolinium in-

jection are direct signs of involvement.

The Pap (Papanicolau) Test performed as regular
screening 10 days before hospitalization resulted in viral cy-
topathic alterations in the cervix. A specific analysis was re-
quired on that cytological swab by the neurologists, in order
to know the specific virus: HSV-1 HSV-2 or VZV. After two

months, the results showed a HSV type 2 infection, confirm-
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Regarding the therapy, intravenous administration
of Acyclovir was immediately started and continued for 12
days, then Corticosteroids were added from the 10th day of
antiviral therapy, after the evaluation of an infectious dis-

ease specialist (IV administration of Dexamethasone).

The day after the LP, due to the onset of nuchal
rigidity, headache and spinal pain and consequent psycho-
motor agitation, the patient was administered Diazepam IV

to relieve the symptoms.

At the hospital discharge, the patient was pre-
scribed an outpatient oral therapy with Valacyclovir
1000mg twice a day for 7 days (for a total duration of 18
days of antiviral therapy) and Dexamethasone orally for 10

days, gradually decreasing the dose.

As regards the symptomatology, the symptoms gra-
dually improved, with a return to spontaneous urination af-
ter 2 days (without the need of catheterization) and defeca-
tion after 5 days of therapy. In the meanwhile, evacuating
enemas were administered. Paresthesias disappeared in a
month. As regards the lumbosacral pain, it gradually im-
proved but persisted for months. The neuropathic pain was
treated with Pregabalin 100 mg daily for two months and
physiotherapy rehabilitation for three months.
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Discussion

As ES is poorly defined and rarely reported, it can
be unrecognized in patients with acute cauda equina syn-
drome (CES). Appropriate testing for viral infection in a
timely manner facilitates reaching a definitive diagnosis and
prompt initiation of treatment, which is essential for resolu-
tion of symptoms. Clinical, radiological and laboratory find-

ings can help early diagnosis.

Autonomic nervous system dysfunction leads to
several symptoms that can present in a variety of associa-
tions: sensory impairment like numbness and tingling of
the perineal area, saddle anesthesia, urinary retention and
constipation, lower extremity weakness. Rarely, transverse
myelitis associated with the development of a rapidly pro-
gressive symmetrical paralysis of the lower extremities has

been reported.

There are no pathognomonic or specific radiologic
findings. Nerve root enhancement often occurs contempora-
neously with spinal cord involvement, although either nerve
root enhancement or spinal cord parenchymal signal abnor-
mality can predominate; the cord lesions in ES are not con-

sistently located in the most caudal portion of the conus.

Cerebrospinal fluid (CSF) examination often de-
monstrates lymphocytic pleocytosis and normal glucose lev-

els, as it is expected in a viral infection.

But HSV-2 DNA is not always detected in the
CSF, as reported by Savoldi et al. [12] First of all, the diag-
nostic accuracy of CSF viral detection is imperfect in re-
al-life settings, therefore a negative result cannot exclude
the presence of infection [26]. Furthermore, a rapid viral
clearance from CSF has been shown for HSV [27].

Lastly, the absence of HSV-2 DNA detection in
some of Elsberg syndrome CSF samples might be explained
by an immuno-mediated pathophysiological process under-

lying radiculomyelitis [28].

The pathogenesis of autonomic nervous system

dysfunction is not completely understood.

HSV-2 is the most common pathogen, the aetiolo-

gy remained unidentified in a substantial proportion of pa-
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tients [15].

HSV-2 is a well-known pathogen of the central
nervous system and is dormant in 40% of sacral dorsal root
ganglia; when reactivated, virus can spread axonally into the
spinal cord leading to various manifestations. The same

mechanism happens in a primary infection [11,25].

As Nsoga et al reported, the absence of HSV-2
DNA detection in some of CSF samples might be explained
by an immuno-mediated pathophysiological process under-

lying radiculomyelitis [28].

Craig et al hypothesized that hematogenous
spread to the central nervous system or meninges account-

ed for its pathogenesis [29].

In animal models central nervous system involve-
ment appears to result from direct spread of HSV from mu-
cosal sites via peripheral nerves [30]. Neurotropic spread in
animals is often associated with clinical paralysis or death
due to encephalitis, manifestations of disease that have been
rarely reported in aseptic meningitis associated with genital
herpes in humans. The pathogenesis of HSV meningitis is
unclear. Further research is necessary to better understand
whether hematogenous, neurotropic, or a combination of
both these methods are means by which the virus reaches

the central nervous system.

As regards the treatment, it is not validated due to
the rarity of this illness. There are insufficient case reports
to draw conclusions on the best approach or optimal dura-

tion of treatment.

The antiviral-corticosteroid combination is based
on the idea that both direct viral and inflammatory mech-

anisms could be implicated in the pathogenesis.

The administration of Acyclovir is appropriate
even in the absence of demonstration of viral infection giv-
en the favorable risk-benefit profile of this drug. HSV and
VZV are treatable when Acyclovir is initiated early, but the
potential benefits of treatment with antiviral drugs have not
been documented. Antiviral treatment may affect symp-
toms’ duration, but there is no evidence it helps with neuro-

logic improvement in herpetic myeloradiculopathy.
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Since inflammatory mechanisms could be implicat-
ed in the pathogenesis, steroids can be initiated to reduce in-
flammation, but also the use of corticosteroids in the treat-
ment of ES is debated. They can be used to help shorten the
duration of symptoms [12,23,25,28].

In conclusion, being conscious of Elsberg syn-
drome while treating patients with signs and symptoms of
lumbosacral radiculitis is crucial as initiating IV Acyclovir
along with Corticosteroids is regarded as a treatment of
choice due to the possibility of shortening symptoms dura-

tion and improving overall morbidity.

This case presentation, in addition to the series of
cases present in literature [15,23,24,25,28], has the aim to
help other clinicians in the early diagnosis and subsequent
treatment of this rare complication of genital herpes infec-

tion.
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