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Abstract

Introduction
Encephalitis refers to any inflammation of the brain tissue. De-

pending on the location and the extent of brain tissue involved, 
symptoms can vary from sensory deficits alone to a comatose 
state. The most common cause of acute encephalitis is infection. 
Studies estimate approximately 20,000 hospital admissions each 
year in the US due to encephalitis; 20% of these are attributed HSV 
encephalitis [1,2]. MRI findings of hyperintensities in the temporal 
lobes have been considered pathognomonic for HSV-1 encephalitis 
in non-immunocompromised adults. However, such neuro-imag-
ing changes on MRI in patients with HSV-2 encephalitis is extreme-
ly rare. We present a rare case of HSV-2 encephalitis in our patient 
with temporal lobe findings on MRI.

Case Report

Patient is a 69-year-old female with a past medical history of 
essential HTN, dyslipidemia and “meningitis” who presented with 
altered mental status. She did not have any reported neck stiffness 
or fevers. Patient was oriented to person only. CT head and CTA 

head/neck did not show any acute abnormalities. MRI revealed hy-
per-intensities in bilateral temporal lobes as noted in figure below.

Infectious encephalitis is a common cause of acute altered mental status in adults. Most cases of viral encephalitis are often from 
Herpes Simplex Virus (HSV)-1 and are commonly associated with specific MRI findings that include temporal lobe changes. HSV-2 
associated encephalitis is however remarkably rare. Even in HSV-2 encephalitis cases, MRI findings of temporal lobe changes are not 
typical. We present the case of a patient who presented with classic MRI findings, but was found to have PCR confirmed HSV-2 as-
sociated encephalitis. We discuss and hypothesize mechanisms by which HSV gains access to CNS and the reason behind increasing 
cases of HSV-2 associated encephalitis.
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Figure 1: A-D showing different cuts of MRI showing bilateral 
temporal hyperintensities on T2 Flair.
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Lumbar puncture showed WBC count elevation with 96% lym-
phocytes, protein 197, and glucose 89. The patient’s lumbar punc-
ture results, compared to bacterial and viral meningitis is shown in 
the table below.

Abnormal MRI findings are noted in more than 90% of the pa-
tients with HSV-1 encephalitis [7]. Findings associated with HSV-1 
encephalitis are asymmetric FLAIR hyperintensities correspond-
ing to edematous changes in the gray matter of the mesial tempo-
ral lobes, inferior frontal lobes, and insula [7]. However, in HSV-2 
encephalitis, such MRI findings are not typical [8-12]. Due to the 
rare incidence of HSV-2 encephalitis, studies are minimal at best. 
Case reports have documented HSV-2 encephalitis cases without 
any neuroimaging findings. The temporal lobe involvement noted 
in Figure 1 is typical of HSV-1 cases. However, our patient’s CSF 
PCR confirmed HSV-2. Repeat lumbar puncture CSF PCR five days 
after treatment with acyclovir was negative for HSV-2. Patient’s 
mentation returned to normal.

The exact mechanism by which HSV-1 and HSV-2 cause such 
profound changes in mentation is not fully understood. Herpesvi-
rus are double-stranded DNA that are well adapted to survive in 
the human body and can be readily transmitted between humans. 
The initial infection with HSV is thought to be from breakdown of 
the mucosal skin surface. Although the exact mechanism is unclear, 
the virus has been hypothesized to gain access to the CNS via the 
olfactory or trigeminal nerves, where it can remain latent [13]. The 
virus then gets reactivated when the body undergoes stress with 
events such as fever, local trauma, physical or emotional stress, 
exposure to ultraviolet light, hormonal imbalance, or immunosup-
pression.

Historically, HSV-1 had been primarily associated with oral her-
pes while HSV-2 was the primary cause of genital herpes. Recent 
studies have shown that orofacial lesions can be caused by HSV-1 
and HSV-2 [14]. As the incidence of HSV-2 associated oral lesions 
increase, we hypothesize that the number of HSV-2 encephalitis 
will also likely increase. We also theorize that the lack of MRI find-
ings noted in cases with HSV-2 could be related to the overall de-
creased incidence of HSV-2 encephalitis. As the incidence of HSV-2 
encephalitis cases increase, temporal lobe changes on MRI may be-
come a common finding associated with HSV-2 encephalitis.

Conclusion
In conclusion, we present the rare case of a patient who pre-

sented with altered mental status secondary to HSV-2 encephalitis 
and was found to have MRI changes that are typically associated 
with HSV-1 encephalitis. We propose that the increasing incidence 

Bacterial Viral Our patient
WBC  

predominance
Neutrophilic Lymphocytic Lymphocytic

Protein  
concentration

>200mg/dL <150mg/dL 147

Glucose <50% of blood 
concentration

>50% of 
blood concen-

tration

60% of 
blood con-
centration

Table 1: CSF findings in bacterial meningitis vs viral encephalitis 
vs our patient.

Gram stain of the CSF was negative. CSF fluid PCR was positive 
for HSV- 2. Patient was subsequently started on acyclovir and her 
mentation improved after 5 days.

Discussion

Herpes simplex encephalitis (HSE) is a neurological emergency 
and is the most frequent cause of sporadic fatal encephalitis in the 
USA. Without treatment, the overall mortality of HSE approaches 
almost 70% [3]. HSV-2 encephalitis is relatively rare and accounts 
for only 2% of all HSE cases. HSV-2 related CNS infections typically 
present as a recurrent meningitis, “Mollaret’s Meningitis” [4]. Cur-
rent medical practice for diagnosis includes a multi-centered ap-
proach including MRI and CSF analysis with PCR. Typical lumbar 
puncture findings associated with HSE include elevated WBC’s 
with lymphocytic predominance, increased protein concentration 
with moderately low to normal glucose values. 

The CSF findings for our patient were consistent with viral en-
cephalitis. The CSF PCR demonstrated HSV-2 as noted in table 1. 
CSF PCR for herpes virus is highly sensitive and specific. It remains 
the standard for diagnosing HSE. However, there have been rare re-
ported cases of false negative PCR results [5,6]. In such cases, MRI 
findings along with high clinical suspicion lead to the treatment of 
these patients with acyclovir and subsequent resolution of their 
symptoms. For this reason, it is standard practice to obtain MRI, 
lumbar puncture and CSF PCR in patients suspected with HSE.
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of HSV-2 associated oral herpes as the likely culprit of increasing 
cases of HSV-2 encephalitis.
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