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Case Report

Herpes simplex virus encephalitis in an 8 years old with normal cerebrospinal 
fluid and negative herpes simplex virus polymerase chain reaction - A clinical 
and radiological diagnosis
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Encephalitis caused by herpes simplex virus (HSV) is 
the most common cause of sporadic (non-epidemic) 
encephalitis in the United States, with an incidence of 

approximately 4  cases/million [1,2]. In large number of such 
cases of the suspected viral encephalitis (60–70%), the etiology at 
times remains uncertain due to various causes. However, studies 
suggest that HSV accounts for 35-50 % of all cases where an 
etiology has been found.

Overall, mortality due to this condition has decreased from 
70% in the past before the use of acyclovir to <20% in the present 
scenario [3,4]. However, there are inadequate data on the number of 
acute encephalitis syndrome due to HSV in the Indian setting [5]. It 
causes such significant morbidity that only 2–3% of patients survive 
with a fully normal neurological function. Although anterograde 
memory is most commonly impaired, retrograde memory, executive 
function, and language ability may also be compromised [3]. The 
diagnosis of choice is cerebrospinal fluid-polymerase chain reaction 
(CSF-PCR) for HSV. Other tests such as electroencephalogram 
(EEG), computed tomography, and magnetic resonance imaging 
(MRI) which have characteristic findings may also aid in the 
diagnosis [2,3]. However, PCR in the very early course of disease 
can be negative, and hence, a repeat lumbar puncture to decide the 
duration of the therapy has been advised [5-7].

CASE REPORT

We present a case of an 8-year-old male child developmentally 
normal for his age with no significant past or family history 

presented with fever, headache, and recurrent vomiting of 
3  days duration. On examination, the child was disoriented, 
had abnormal behavior in the form of incomprehensible words, 
occasional agitation with excessive drowsiness. There were no 
signs of meningeal irritation or raised intracranial pressure or any 
focal neurological deficit.

CSF study done at 36 h of presentation to the hospital was 
normal with few red blood cells. Based on the clinical profile, the 
child was empirically given injection ceftriaxone with injection 
acyclovir at 500 mg/m2 8 hourly. His blood investigations revealed 
neutrophilic leukocytosis with blood and urine culture showing 
no growth. MRI brain was done on day 3 of presentation revealed 
features of HSV encephalitis with asymmetrical temporal lobe 
involvement with mass effect as shown in Figs. 1 and 2.

However, PCR for HSV was negative. Since the child belonged 
to an endemic area for Japanese encephalitis (JE), CSF was also 
sent for JE virus studies, which was also found to be negative. 
Furthermore, investigation for HIV was also negative. EEG 
was normal with no characteristic finding of HSV encephalitis, 
i.e.,  periodic lateralized epileptiform discharges (PLEDs) as 
characteristic findings. Differential diagnosis considered in this 
case was JE, another viral encephalitis, NMDA encephalitis, and 
intracranial tumor.

The child responded to acyclovir gradually and became 
asymptomatic after 5 days of hospitalization. However, acyclovir 
was continued for a total duration of 14 days. Since the child had 
recovered fully at the end of 14 days, a repeat lumbar puncture 
was not done. In the absence of the symptoms, marked response to 
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the acyclovir therapy, and completion of recommended duration 
of antibiotics, the need for doing invasive procedure such as 
repeat CSF, to further confirm the diagnosis, seemed unjustified. 
However, many studies have advocated a repeat CSF study. The 
child was discharged without any neurological impairment (minor 
or major) which is uncommon in this disease. Repeat MRI scan 
of child after 1 month showed marked reduction in the size area 
involving temporal lobe when compared with previous MRI brain 
done on admission as shown in Figs. 3 and 4. The child remains 
on our follow-up and has shown no features of relapse till now.

DISCUSSION

PCR in CSF is considered as the standard for the diagnosis of HSV 
encephalitis as it allows for the detection of minute quantities of 
the viral DNA or RNA present in fluids and tissues by nucleic acid 
amplification over a short time period [3,6]. Negative PCR tests are 
associated with low CSF protein and leukocyte counts, and in such 
cases, clinical suspicion should dictate the treatment course [8-11]. 
Possible explanations for a negative PCR result can be: PCR sent 
very early in the disease development (days 1–4 with neurological 
symptoms) and viral load too low for detection, although this is 
unlikely as PCR technique by virtue of the amplification process 
allows for the detection of minute amounts of viral copies, as low 
as 10 copies of viral inhibitors, and a small volume of CSF sample 

[8,11]. Furthermore, variations in primers used during PCR 
processing, sample dilution, low CSF cell counts, and location of 
infection in the central nervous system could alter the result [8]. 
Studies have advocated a repeat CSF for PCR in later course of 
disease and deciding the course of antiviral therapy accordingly.

The most common areas of involvement are the medial 
temporal lobes, which are best observed with MRI. Sensitivity 
of MRI is best when done 48 h after the onset of symptoms and 
approaches 85%, although it can also be falsely negative in very 
early stages on infection [8]. The role of doing HSV viral studies 
in serum is also limited and non-specific; hence, it was avoided in 
our case. EEG may help in the diagnosis of HSE, demonstrating 
PLEDs as characteristic findings (PLEDs).

In our case, the clinical features, characteristic MRI findings 
with marked response to acyclovir therapy, leave little doubt about 
the diagnosis of HSE despite CSF PCR being negative. Medical 
literature is full of case reports with relapses in such patients, and 
hence, regular follow-up is advised [7-10].

CONCLUSION

Early initiation of acyclovir therapy in a case of suspected HSV 
encephalitis can prevent mortality and neurological sequelae. 
Delay in initiation of acyclovir in view of initial CSF picture 

Figure  2: Fluid attenuation inversion recovery sequence showing 
hyperintensity over right temporal lobe at the time of presentation

Figure  4: Fluid attenuation inversion recovery sequence repeated 
after 1 month showing reduction in area of hyperintensity involving 
right temporal lobe

Figure 1: (a and b) Magnetic resonance imaging brain of the child 
at the time of presentation  -diffusion-weighted image and analog-
to-digital converter showing restriction of diffusion in the right 
temporal lobe

a b

Figure 3: (a and b) Magnetic resonance imaging brain of the child 
after 1 month of treatment  -diffusion-weighted image and analog-
to-digital converter showing no restriction of diffusion in the right 
temporal lobe

a b
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being normal and CSF PCR being negative can prove to be fatal 
for the patient. In such cases, clinical wisdom must be applied 
and duration of the therapy should depend on the response and 
improvement in the neurological status of the patient.
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