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ABSTRACT
Herpes simplex encephalitis (HSVE), manifesting with non-convulsive status
epilepticus (NCSE), normocellular CSF findings and CT features of acute ischemic
stroke, is a rare finding that can be hard to diagnose accurately. We present a case
of HSVE and compare our results to those of previously published cases with the
same pathology, in order to provide information to support more rapid and
effective diagnosis and treatment. A Pubmed search of reported cases was
conducted and five cases of HSVE manifesting with NCSE were found. Each of the
cases, including ours, was compared in terms of clinical manifestations and CSF,
CT and EEG findings. The clinical manifestations in our patient correlated with
those of the other cases. EEG showing sharp fronto-temporo-centro-parietal
waves was only observed in our patient. Similar CT manifestations were found in
one other patient, normocellular CSF was registered in three other cases and
positive PCR for HSV in four patients. Information about the possible clinical
manifestations and CT, EEG and CSF findings in patients with HSVE manifesting
with NCSE is crucial for a fast diagnosis and successful treatment, leading to
higher survival rates and fewer complications and neurological deficits.
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Herpes simplex virus encephalitis
(HSVE) is a devastating and deadly
illness that can be caused by HSV-1 or
HSV-2 [1]. HSV-1 is the most common
cause of sporadic encephalitis world-
wide with an estimated incidence of
between 2 and 4 cases/1,000,000 [1]. The
most common manifestations of HSVE
are fever, headache, altered mental
status, seizures, and focal neurological
deficits [2]. Seizures can be present in
about 55% of patients with HSVE at
the time of hospital admission [3].
However, non-convulsive status epilep-
ticus (NCSE) appears to be rare and, to
the best of our knowledge, has been

described so far in only a few cases [4-8].
Herein, we report a case of a 71-year-old
female patient with NCSE caused by
HSVE, with a comparison to all previ-
ously published cases.

Case study

A 71-year-old female presented to our
centre in July 2016 due to altered mental
status and fever. She was found in bed
confused, unable to communicate, stiff,
with head backwards in a non-physio-
logical position and had urinated on
herself. Her first complaints started
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approximately 36 hours earlier at home with a feeling
of fatigue and generalizedweakness followed by fever.
Personal history revealed that she was diabetic and
had hypertension.
On physical examination, she was found to be febrile
(38.08C), hypertensive (180/90 mmHg) and hypergly-
caemic (25.8 mmol/L). At the time of examination, she
was disoriented in time and place with behavioural
fluctuations. Apart from the divergent strabismus of
the right eye present since childhood and symmetri-
cally elevated muscle tonus, the rest of the neurologi-
cal examination was normal. Brain CT scan showed
multiple chronic ischemic changes and leukoence-
phalopathy. After blood pressure and hyperglycaemia
were corrected, neurological andmental status did not
change.
She was admitted to the Department of Emergency
Neurology. Initial EEG performed after admission
revealed NCSE from the right hemisphere (fronto-
centro-temporal spike waves) (figure 1A). The patient
was immediately administered intravenous therapy
with diazepam at a dose of 20 mg and valproic acid at a

dose of 1,000 mg. As the NCSE persisted, intravenous
phenobarbitone therapy at a dose of 880 mg was also
administered. Control EEG showed low-voltage global
activity with bilateral burst-suppression patterns
(figure 1B). The patient’s respiratory pattern changed,
leading to intubation andmechanical ventilation (MV),
and intravenous therapy with broad-spectrum anti-
biotics and acyclovir at a dose of 10 mg/kg, three times
a day, was administered. Globally, control EEG showed
moderate lower-voltage electrocortical dysfunction
with predominant theta-alpha waves (figure 1C).
Lumbar puncture revealed clear and colourless
cerebrospinal fluid (CSF) with three leucocytes,
hyperproteinorachy (2.99g/L) and normal-range gly-
corachy. The repeat brain CT showed an extensive
hypodense zone with frontotemporal flattened sulci
on the right (differential diagnosis: subacute ischemic
lesion and early cerebritis [less likely]) (figure 1D).
Additional laboratory analyses demonstrated a dis-
crete increase in inflammatory parameters, as well as
subclinical hypothyroidism, while tumourmarkers and
immunological analyses were within normal range.
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& Figure 1. (A) Initial EEG performed after admission revealing NCSE from the right hemisphere (fronto-
centro-temporal spike waves). (B) Control EEG showing low-voltage global activity with bilateral burst-
suppression patterns. (C) Control EEG showing overall moderate lower-voltage electrocortical dysfunction
with predominant theta-alpha waves. (D) Repeat brain CT showing an extensive hypodense zone with
frontotemporal flattened sulci on the right.
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Serology analyses for CMV, HSV1/2, VZV and EBVwere
negative based on the CSF and serum. Bacteriological
examination of the CSF and TPHA analyses from CSF
and serum were also negative, and the direct native
composition of the CSF was normal. However, PCR for
herpes simplex virus (HSV) DNA from the CSF was
positive. The control brain CT showed chronic
ischemic temporo-basal changes on the right and
bilaterally in the insulas. During hospitalization, the
patient’s condition fluctuated, and while on transfer to
the Clinic for Infectious Diseases she remained onMV,
but was able to open her eyes and shift her right
extremities in response to verbal stimulation. Later on,
her conditionwas complicated by pulmonary infection
and sepsis, which led to a lethal outcome two months
after the onset of the disease.

Discussion

Non-convulsive status epilepticus is a very rare
manifestation of HSVE. So far, only five cases of NCSE
in patients with HSVE have been described [4-8].
Our patient was a 71-year-old woman. All five
previously reported patients were also female of
different ages, which correlates to previously pub-
lished data showing that NCSE is more frequent in
females [4-9]. Among them, the youngest patient was
only 11months old, while our patient was the oldest [4-
8]. The initial manifestations in our patient were fever,
fatigue, generalized weakness, and altered mental
status. Fever and altered mental status were described
as initial manifestations in all previously published
cases [4-8]. Although signs of focal neurological
deficits may be present as an initial manifestation in
patients with HSVE, they were not observed in our
patient initially, but did occur later on. In another two
described cases, there were also no signs of focal
neurological deficit on admission [7, 8].
Considering the course of the disease of our patient, in
which the altered mental status was the main feature,
an EEG was performed immediately after admission in
which NCSE was detected over the right hemisphere
with fronto-temporo-centro-parietal (FTCP- predomi-
nantly FT) sharp waves. Paroxysmal sharp waves, slow-
wave activity and/or tri-phasic complexes originating
from the temporal lobe may be recorded in patients
with HSVE on EEG [10]. This may be because HSV
usually affects these areas of the brain and the
temporal lobe is susceptible to epileptic discharges
[11]. One of the most effective treatment options for
refractory NCSE is eliminating EEG seizure activity by
treating with burst-suppression patterns [12]. There
are a number of different approaches for treatment
NCSE. The use of anaesthetic agents has rarely been
used because the risks associated with intubation and

ventilation may out-weight the benefit of this
approach [13]. Other authors agree that treatment
depends on the aetiology of status epilepticus, and the
decision of clinicians is based on their own clinical
practice, judgment and through choice regarding the
risks and benefits associated with each therapeutic
decision [14]. In this particular case, the approach with
phenobarbital was not contraindicated, since the
patient suffered refractory status epilepticus. Potential
risks associated with intubation and mechanical
ventilation were considered, since these are not
standard approaches.
In our patient, brain CT showed an extensive
hypodense zone with flattened frontotemporal sulci
on the right. CT hypodensities in the basal frontal and
temporal area, bilaterally, have also been described in
another patient [5]. Non-contrast CT and MRI of the
brain are of great importance for the diagnosis of HSVE
[1]. CT may show hypodense lesions of the frontal or
temporal lobe, oedema, or contrast enhancement [1].
A hyperdense middle cerebral artery (MCA) sign,
which refers to focal hyperdensity of the MCA and
usually indicates its occlusion, was described on non-
contrast CT in our patient [15]. This was also described
in the HSVE series of Shoaib et al., in which brain CT
showed a stroke-like lesion with midline shift and a
hyperdense right MCA sign, while perfusion CT and
CT angiography performed later did not show any
abnormalities, implying that the false-positive hyper-
dense right MCA sign originated from the surrounding
cerebral parenchyma [16].
In our case, lumbar puncture showed clear and
colourless CSF with three leucocytes, hyperprotei-
norachy and normal-range glycorachy. Normocellular
CSF was also obtained in three of the five previously
described cases [5, 7, 8]. In two of these cases, repeat
lumbar punction yielded hypercellular findings [5, 8].
A usual CFS finding in HSVE consists of lymphocytic
pleocytosis, hyperproteinorachy, and normal glycora-
chy [1]. Normocellular CSF can be found in up to 26%
of patients which indicates that normocellular CSF
should not exclude HSVE diagnosis [17]. Repeat
lumbar punctures should be performed, as CSF
pleocytosis can develop in the later course of the
disease [17].
Our patient had a positive PCR for HSV-1 based on
CSF. Four of the five previously described cases of
NCSE caused by HSVE also had a positive PCR for HSV-
1 based on CSF [5-8]. PCR is the golden standard for
HSVE diagnosis with a sensitivity of 98% and specificity
of 100% [18], although negative PCR based on CSF of
HSVE patients can be seen in some cases [19]. This may
be due to early CSF analysis or prior acyclovir
treatment [19].
Both HSVE and NCSE are serious and potentially life-
threatening diseases [3, 20]. Untreated HSVE can lead
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to mortality in over 70% of cases, and in patients with
acquired NCSE, the rate of mortality is as high as 27%
[3, 20]. One HSVE patient from previously published
cases with NCSE died [8], and another had a significant
neurological deficit after 21 days although the final
outcome was not reported [5]. Prompt diagnosis and
initiation of treatment with acyclovir and antiepileptic
drugs are key to successful recovery [1, 21]. &

Supplementary material.
Summary slides accompanying the manuscript are
available at www.epilepticdisorders.com.
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TEST YOURSELF

(1) The most common manifestation of HSVE is:
A. fever, headache, nausea, vomitus, vertigo
B. fever, headache, altered mental status, seizures
C. seizures, fever, vertigo, vomitus, focal neurological deficits
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(2) In patients with HSVE, NCSE manifests with continuous epileptic activity on EEG that is mostly focal
and predominant in the temporal lobe:

A. very rarely
B. very often
C. only in the elderly

(3) The golden standard for HSV detection in the CSF of patients with HSVE, with high specificity and sensitivity, is:
A. EEG
B. lumbar puncture
C. PCR detection of viral DNA based on CSF

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.
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