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Transient Monoparesis Due to Brainstem and 
Thalamic Herpes Simplex 2 Encephalitis

David Whitneya, b, EJ Gettingsa, Troy Desaia, Thomas Scotta

Abstract

PCR testing for herpesvirus infections has broadened our under-
standing of the full spectrum of central nervous system disorders 
seen as a result of herpesvirus infections. Herpesvirus infections 
of the brainstem are rare, and are usually due to HSV-1 or varicella 
zoster. Clinicians need to be aware of an ever increasing variety of 
presentations for these neurological syndromes. Over time, through 
case reports, we may see patterns emerge concerning the clinical 
presentations of particular herpesvirus family members. We add to 
a group of rare reports of brainstem involvement in HSV-2 infec-
tion (more commonly due to HSV-1).
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Introduction

Herpes simplex virus (HSV) is one of the most common 
pathogens causing encephalitis in adults, with an incidence 
of 1 case per 250,000 to 500,000 per year [1]. Though it 
most commonly affects the temporal lobes, herpes simplex 
encephalitis can localize to other areas of the brain, and there 
are several case reports of HSV encephalitis involving the 
brainstem. In these cases, symptoms usually include neuro-
ophthalmologic findings and cranial nerve deficits [2]. Less 
commonly, focal motor weakness can develop. As in HSV 
encephalitis, HSV-1 predominates in brainstem encephalitis 
due to herpesviruses, but a few cases have been caused by 

HSV-2 [2]. In this case, we describe a patient who developed 
transient left lower extremity weakness due to HSV-2 en-
cephalitis affecting the brainstem and thalami.

 
Case Report

A 62-year-old woman was admitted to the hospital for an 
8-week history of headache and 1-week history of left leg 
weakness, leading to walking difficulty and multiple falls. 
Her past medical history was remarkable for chronic mi-
graine headaches since age 16, diabetes mellitus type 2, and 
Crohn’s disease. Headaches were initially accompanied by 
fever and chills. Outpatient evaluation 5 weeks prior to ad-
mission resulted in discharge from the emergency room. A 
second evaluation 3 weeks prior to admission resulted in a 
brief hospital stay and treatment with ceftriaxone and cip-
rofloxacin. She then developed left leg weakness and was 
admitted to an outside hospital one week before transfer to 
our care.

Two days prior to transfer to our facility, cerebrospinal 
fluid (CSF) examination revealed cloudy fluid with an open-
ing pressure of 16 cm H2O, elevated glucose (86 mg/dL), el-
evated protein (192 mg/dL), markedly elevated white blood 
cell count (1535 cells/μL; 100% lymphocytes), and red blood 
cell count of 1 cell/μL. Additional studies performed prior to 
transfer to our care including x-rays of her lumbar spine, left 
pelvis, hip, and knee, magnetic resonance imaging (MRI) of 
the cervical and lumbar spine and peripheral white blood cell 
count (5.4 k/μL) were all within normal limits. 

On admission to our hospital neurologic examination 
revealed mild to moderate proximal and distal left lower ex-
tremity weakness. Sensation in the left lower extremity was 
slightly diminished to light touch and vibration and reflexes 
were decreased. Mental status was normal. MRI of the brain 
revealed small focal areas of restricted diffusion in a patchy 
distribution involving the bilateral pons, midbrain, and pos-
terior thalami (Fig. 1). These areas also demonstrated signal 
hyperintensity on fluid-attenuated inversion recovery se-
quencing and did not enhance with intravenous gadolinium 
contrast. Repeat CSF studies on hospital day 7 revealed clear 
fluid with an opening pressure of 16 cm H2O, decreased glu-
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cose (19 mg/dL), elevated protein (162 mg/dL), improved 
but still elevated white blood cell count (103 cells/μL; 87% 
lymphocytes, 13% monocytes), and red blood cell count of 
173 cells/μL. Polymerase chain reaction (PCR) analysis of 
this sample was positive for HSV-2 DNA. PCR studies for 
HSV-1, Epstein Barr virus, cytomegalovirus, varicella zos-
ter, West Nile virus (WNV) and lymphocytic choriomen-
ingitis virus (LCMV) were negative. Additionally, serum 
HIV antibodies, rapid plasma reagent (RPR), serum angio-
tensin converting enzyme (ACE), and Lyme antibody were 
negative, as well as a vasculitis panel including p-ANCA, 
c-ANCA, anti-myeloperoxidase antibodies and proteinase-3 
antibodies. Antinuclear antibody (ANA) titer was weakly 
positive at 1:20 and anti-Ro/SS-A antibody was borderline 
positive. CSF cytology, CSF flow cytometry and computed 
tomography (CT) scans of her chest, abdomen, and pelvis 
demonstrated no abnormalities.

At the time of discharge the patient was walker depen-
dent. After 2 weeks inpatient rehabilitation followed by 3 
months outpatient physical therapy, the patient required a 
cane except for short distances, exhibiting steady improve-
ment.

Discussion
  
We add to a group of rare reports of brainstem involvement 
in HSV-2 infection (more commonly HSV-1) [2]. Even 
fewer cases of thalamic involvement with either HSV-1 or 
HSV-2 have been described, most of which were pediatric 
[3]. Indeed, this pattern of multifocal thalamic and pontine 
lesions has been reported only once previously, wherein the 
HSV subtype was not determined [4].

The clinical and radiographic differential diagnosis in 
this case included inflammatory disorders such as small ves-
sel vasculitis, CNS lymphoma or lymphomatous meningitis, 

other infections such as WNV or LCMV, chronic lympho-
cytic inflammation with pontine perivascular enhancement 
responsive to steroids (CLIPPERS), and neurosarcoidosis. 
Differential diagnosis would have included multiple sclero-
sis more prominently in a younger patient, but was unlikely 
here. This list of possibilities for patients presenting with 
these non-specific clinical and radiologic findings thus in-
cludes disorders which are difficult to confirm, in some cases 
requiring long-term follow-up or even brain biopsy. Positive 
real-time PCR for HSV-2, which has a specificity of 95.4%, 
was essential for diagnosis in this case [5].

Magnetic resonance angiography likely rules out medi-
um or large vessel vasculitis in our patient, however, without 
autopsy or biopsy for tissue analysis, it is not possible for 
us to rule out infarctions related to small vessel vasculitis 
as the substrate of the clinical and radiographic features in 
this case. Brainstem locations of encephalitis due to herpes 
virus infections are particularly difficult to distinguish versus 
a vascular substrate of injury. Patients presenting with sud-
den onset of stroke-like syndromes after herpes virus infec-
tions are frequently assumed to have small vessel vasculitis, 
which may occur within a day or several weeks after ap-
parent infection. Since both cytotoxic and vasogenic edema 
may occur as a result of brainstem encephalitis, diffusion-
weighted MRI with apparent diffusion coefficient mapping 
is useful for prognosis, but is not able to distinguish between 
vasculitic versus encephalitic-induced injury. Additionally, 
some patients have been shown to have both a vasculitis and 
encephalitis simultaneously. Fortunately, for clinicians, it is 
assumed that treatments with antiviral agents are possibly 
effective in either scenario, and are generally recommended 
when a diagnosis is established by PCR in cerebrospinal fluid 
in patients with disabling or progressive symptoms. Steroids 
could be effective as a treatment for brainstem encephalitis 
as well in severe cases, although high-class evidence for this 
theory is lacking. In our opinion, it is reasonable to monitor 
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Figure 1. Multifocal lesions of the pons, midbrain, and bilateral thalami, some of which exhibited restricted diffusion. (A), 
FLAIR image, multifocal midbrain lesions. (B), FLAIR image, bithalamic lesions. (C, D), Diffusion weighted imaging dem-
onstrating areas in pons of restricted diffusion and corresponding ADC abnormality, consistent with acute cytotoxic injury.
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patients presenting with mild symptoms without pharmaco-
logic intervention, but high-level evidence for this strategy 
is also lacking.

Though rare, HSV-2 infection should be considered 
in patients with meningoencephalitis and MRI findings in-
dicative of multifocal lesions involving the brainstem and 
thalami. Clinicians should consider examining CSF PCR for 
herpesviruses in this setting, allowing for expedient diagno-
sis and treatment.
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