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Abstract
  Background

Herpes simplex Encephalitis caused by Herpes simplex has an estimated annual prevalence in the order
of 1 in 250,000 to 500,000 patients and is considered to be the most usually encountered non endemic
pathogenic cause of lethal encephalitis in well developed countries. There are a few cases reported in the
literature in which a diagnostic dilemma between was raised between herpes simplex encephalitis and
brain glioma, and a de�nitive diagnosis was di�cult to be obtained. 

Case presentation

We report the case of a �ve year old female with previous medical history of premature thelarche. As a
part of her investigation, an MRI of the brain was performed, which recognized a space-occupying lesion
of the posterior fossa. An MRS was performed which advocated over the diagnosis of glioma. She was
operated on but the histopathological analysis failed to verify the imaging �ndings. HSV 1 was detected
in CSF samples. Follow up MRI scans illustrated the progression of the disease

The accumulation of data regarding CSF sample analysis, EEG, brain biopsy and imaging �ndings, along
with the progression of the clinical picture of our patient, veri�ed the diagnosis of HSV encephalitis.

Conclusions 

When confronted with confounding data that can pose a diagnostic dilemma between HSV encephalitis
and glioma, brain biopsy and PCR of CSF samples could be able to verify the de�nite diagnosis. When
interpreting our results, always we have to consider the evolution of the clinical picture.

Background
Herpes simplex encephalitis has an estimated annual incidence of 1 in 250,000 to 500,000 persons and
is considered to be the most common sporadic lethal encephalitis in the Western world [1,2]. It is
commonly manifested with headache, fever, and confusion, progressing over hours to days. Focal
neurological �ndings including hemiparesis, cranial nerve de�cits, visual �eld loss, and dysphasia, as well
as focal or generalized seizures are included in the spectrum of clinical manifestations [1,3].

Gliomas also demonstrate MRI �ndings of hypointensity on T1 images and hyperintensity on T2 images
that is similar to the imaging characteristics of herpes encephalitis. The clinical features of viral
encephalitis, namely headache, fever, seizures, and encephalopathy, are not pathognomonic of this entity
and may be also seen in patients with high-grade gliomas [4]. In this manuscript, we describe a case of a
space-occupying lesion of the posterior fossa which proved to be a manifestation of HSV encephalitis
instead of glioma, as it was initially thought to be. To the best of our knowledge, the relevant existing
literature is exceedingly restricted, and more speci�cally we have not encountered any other case
description of a posterior fossa lesion mimicking HSV encephalitis lesion, which proved to be
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encephalitis, based on the evolving clinical evaluation, PCR and histopathologic analysis with speci�c
stains.

Case Presentation
We refer to the case of a �ve year old girl who has a known medical history of premature thelarche
(mentioned at age of 18 months). LHRH diagnostic test revealed a pre-pubertal type of response,
excluding the diagnosis of premature puberty. Radiographic evaluation of bone maturity revealed a slight
discrepancy between the skeletal and chronological age, in favor of the skeletal age. The patient was
under endocrinological evaluation and she underwent an MRI of the region of the hypophysis-
hypothalamus for further diagnostic investigation. No symptoms of encephalopathy / viral meningitis /
encephalitis at the time of the initial MRI were clinically detected and the imaging was executed on an
outpatient basis.

The anterior gland of the hypophysis did not reveal any pathologic changes regarding its con�guration
and shape, whereas the posterior gland was of normal size, with bright spots recognized within its
substance. After the administration of paramagnetic substance, no pathologic uptake was detected from
the parenchyma of the gland.

Another �nding that was identi�ed during the examination was a focal lesion with pathologic signal
characteristics, detected in the white matter of the right cerebellar hemisphere, its maximum diameter
measuring 23 mm. It was characterized by the presence of a lobular margin and the presence of
moderate midline shift. After contrast administration, there was no contrast uptake· due to these atypical
features, MRS was recommended (Figures 1.A, 1.B, 1.C). Neither relevant medical, family, and
psychosocial history including relevant genetic information were obtained, no past interventions. The
relevant physical examination did not reveal anything and other signi�cant clinical �ndings were not
observed.

MRS revealed that in the substance of the space-occupying lesion there was increased concentration of
choline and a moderate decrease in the concentration of NAA. The fractions of the measured metabolites
were abnormal (NAA/Cr = 0,89, Cho/Cr = 1,41 and Cho/NAA = 1,58) (Figure 2). The aforementioned
measurements were compatible with a low grade lesion, such as a grade I astrocytoma. The imaging
evaluation was supplemented to include the entire neuraxis, but no pathologic contrast uptake across its
entire length was detected. Futhermore, no pathologic signal intensity was recognized during the
evaluation of the entirety of the spinal cord.

A few days after performance of the imaging testing, the patient underwent a right suboccipital
craniotomy in order to access and remove the hemispheric lesion. Intraoperatively, no clearly de�ned
space occupying lesion involving the cerebellar hemisphere was identi�ed. There was a discrepancy
between the preoperative imaging characteristics and the macroscopic intraoperative �ndings, so
multiple specimens were send for histopathologic analysis.
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The immune-histochemical analysis revealed that there was GFAP expression to the existing astrocytes,
diffuse synaptophysin expression, neuro�laments 2F11 and NeuN to the existing neurons· no signi�cant
expression of the mitotic labeling index Ki- 67/MIB-1 was detected, in any particular cell population. The
specimens included cerebellar tissue elements without remarkable gliosis, with heterogeneous vascular
congestion and focuses with moderate to severe hemorrhagic deposition and regional necrosis, without
other pathognomonic �ndings.

No inclusions of viral origin into neural cells were recognized. Regions of mild to moderate chronic
infection were elicited, without speci�c characteristics resembling granulomatous infection. The
aforementioned �ndings are not conclusive of a speci�c histopathologic entity· the possibility that these
�ndings are compatible with being part of a nearby major lesion which is not represented to the excised
and examined specimen material, cannot be excluded.

After the operation and while the patient was in the ICU, we executed a CT scan before extubation which
revealed the presence of a well circumscribed region in the territory of the right cerebellar hemisphere
behind the anatomic position of the fourth ventricle (Figure 3). This �nding was thought to represent a
remaining tumor remnant.

Facing this diagnostic dilemma, we decided to perform a second-look operation, in order to re-evaluate
the surgical bed and the nearby �eld but the histopathological diagnosis remained unchanged.

Besides that, while the patient was treated in the ICU after the second operation, after the discontinuation
of sedation, the patient exhibited intention tremor, slowness in the execution of voluntary movements,
inability to speak and occasionally involuntary downward gas movement. Due to episode of gas
attachment accompanied by hypertonia and tremor of the extremities, the patient started phenytoin as
antiepileptic medication.

After the patient was transferred back to the ward, a new episode of generalized tonic-clonic seizures was
reported and oxcarbazepine was added to its medication scheme. EEG was performed, without sleep
deprivation, which revealed the presence of δ waves (2-3c/sec), of intermediate to high amplitude, as well
as, less frequently, the presence of θ waves (4-5c/s). The EEG diagram seems to be completely
disorganized, �nding that could be attributed to viral encephalitis. Besides that, the patient became febrile
(  38,5°C) and there were episodes of salivation and horizontal nystagmoid eye movements. The patient
was lethargic, not communicating well, with slurred speech, poor eye contact, was exhibiting decreased
psychomotor activity and word comprehension di�culties.

The usual work up for evaluation (culture of blood, CSF and urine samples, x-ray of the chest) of the
etiology of fever was negative and the diagnostic possibility of herpes encephalitis was enhanced.

Based on that data, we considered the possibility that we were treating a case of «pseudotumor», that is a
lesion masquerading as tumor. We continued our diagnostic work up with the examination of blood
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samples for RNA of Poliovirus, Coxsackieviruses A and B, Echovirus and Enterovirus. The method was
One Step Real Time qRT-PCR (TaqMan) (Gene 5’ UTR, Human RNase P) · the end result was negative.

We also examined CSF samples in order to detect DNA of HSV 1 and 2 (method Real Time PCR (FRET).
The genes to be detected were encoding UL28 (ICP18.5) and Glycoprotein B (UL27). The �rst PCR assay
for HSV DNA was negative, but it is well established that if the sample is taken on the �rst or second day
of illness, it could be negative and may become positive on testing of a subsequent CSF specimen [5].
Our strategy was to repeat the examination a few days later· the result was negative for HSV2 but it was
positive for HSV1. Similar tests were obtained for the detection of RNA of In�uenza viruses A and B and
HCMV from CSF samples but the results were negative. Besides, basic CSF testing from both specimens
(leukocyte count and protein) were supportive of our diagnosis, since the clinical diagnosis of HSV is
essentially non-existent without elevations in these values. More speci�cally, leukocyte count was
120cells / μL, with mononuclear cell pleocytosis, and protein concentration 96mg/dl (glucose level was
60mg/dl). Blood sample tests did not reveal any leukocytosis (white cell count was 6.300/ μL), or
electrolyte imbalance. Erythrocyte sedimentation rate was 62mm/hour, and CRP was 7.5 mg/dL. Urine
toxicology screening was negative.

After PCR con�rmation of HSV I in CSF, we attended to verify our diagnosis via further evaluation of the
received brain biopsy specimens. Before PCR, diagnosis of HSV via brain biopsy was the only method to
diagnose HSV. To the best of our knowledge, it remains one of the most speci�c tests for diagnosis of
HSV infection. Individuals may have HSV nucleic acid in their CSF without severe symptoms (i.e.,
Mollaret's meningitis). In our experience, HSV nucleic acid is necessary, but not su�cient to diagnose
HSV encephalitis. Histopathologic analysis was supplemented by viral stain. The demonstration of the
presence of HSV antigen by DFA staining (immuno�uorescence) of tissue sample, examined using a
�uorescence microscope, veri�ed our diagnosis.

As the diagnosis of herpes encephalitis was established, the patient received treatment with acyclovir
(60mg/kg, 350 mgx4). The treatment regimen was scheduled to be given for a period of three weeks and
to be discontinued if PCR of CSF was negative for HSV1. Actually, this was the case for our patient.

Six months after the operation, a repeat MRI was performed in order to evaluate the progression of the
disease. The patient was under medication with oxcarbazepine· the initial daily dose 600 mg/day, given
twice a day and the target maintenance dose, which was achieved over two weeks, was 31mg/kg,
approximately 900 mg/day. Her cognitive and neurological condition remained unchanged. The repeat
MRI revealed that gliotic tissue has appeared in the surgical resection cavity with concordant
enlargement of the gyral sulci of the relevant cerebellar hemisphere. The pathologic area located in the
region of the resection cavity retains similar imaging characteristics with that identi�ed in the previous
imaging that is high signal intensity on T2W and FLAIR sequences, with mild restriction of its
dimensions. It also delineated the existence of a limited area with high signal intensity in the region of the
right cerebellar peduncle, without enhancement after contrast administration. There is an extensive area
of gliosis located to the cortex of the left fronto-parietal region of the cerebral hemisphere, with
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associated enlargement (ex vacuo) of the body, the frontal and temporal horn of the ipsilateral lateral
ventricle (Figure 4.A, 4.B, 4.C) (the patient exhibits a right-sided hemiparesis, with hypertonia of her left
side with increased deep tendon re�exes ipsilaterally).

The patient underwent serial repeated MRI examinations, in order to monitor the possible development of
additional pathological features, but the only differentiating �nding with respect to the previous images
was the visualization of atrophic changes in the domain of the right cerebral peduncle, without
enhancement after administration of contrast medium. The �nal imaging was performed 3 years after
the initial radiological evaluation, which veri�ed the aforementioned �ndings (Figure 5.A, 5.B, 5.C, 5.D).

EEG revealed a basic rhythm of θ waves (5-6c/sec) (discharges with rhythmic frequency) when the
patient was waking, which could represent an ictal onset pattern. During all the recording period, we
recognize the very frequent occurrence of paroxysmal discharges of spike-multispike wave form and of
focal sharp waves that are mainly recorded from the scalp electrodes covering the fronto-temporal
regions of the left cerebral hemisphere. These tend to propagate from the generating source to the
relevant regions of the contralateral hemisphere and become generalized (generalized discharges). It is
worthwhile to mention that spikes in the waking state (or during active sleep) provide the best localizing
data.

Our basic tenet was to clarify the underlying diagnosis of our patient, given the restrictions that were
imposed by the con�icting data of the imaging modalities and the histopathologic specimen analysis.
We were confronted with a discrepancy between the clinical picture of our patient at presentation and her
imaging characteristics from one side, and the absence of veri�cation of our suspicion from the
histopathologic analysis, from the other side.

Eventually, after our patient was operated twice, due to a suspicious �nding on the immediate
postoperative CT scan, the clinical evolution of the disease directed our diagnostic work-up to the
exclusion or veri�cation of encephalitis.

We need to mention that, immediately after the �rst operation, during our patient stay to the ICU, the
imaging modality that was used to evaluate our postoperative outcome was a CT scan. As far as, based
on our preoperative data and concerning that the results of the preliminary histopathologic evaluation
were not diagnostic about the tissue of origin of the resected specimen, another concern was the
execution of an immediate postoperative MRI. Unfortunately, our patient was hemodynamically unstable
and the execution of an MRI scan was not considered to be a safe choice. We needed an examination to
rule out any offending pathology in the territory of the surgical wound, which would be able to exclude
any surgical complication (edema-hematoma-infarction). As soon as CT scan ruled out any major
surgical complications but raised suspicion about the completeness of the resection, we had to decide
either to perform an MRI as soon as possible, or to re-operate our patient (second look operation). We
decided to re-operate, based on the concept that the histopathology specimen did not seem to be
diagnostic and on the possibility that a new MRI could yield insu�cient information, unable to help us
resolve our diagnostic dilemma.
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Six months after the operation, a repeat MRI was performed in order to evaluate the progression of the
disease. The patient was under medication with oxcarbazepine· the initial daily dose 600 mg/day, given
twice a day and the target maintenance dose, which was achieved over two weeks, was 31mg/kg,
approximately 900 mg/day. Her cognitive and neurological condition remained unchanged. The repeat
MRI revealed that gliotic tissue has appeared in the surgical resection cavity with concordant
enlargement of the gyral sulci of the relevant cerebellar hemisphere. The pathologic area located in the
region of the resection cavity retains similar imaging characteristics with that identi�ed in the previous
imaging that is high signal intensity on T2W and FLAIR sequences, with mild restriction of its
dimensions. It also delineated the existence of a limited area with high signal intensity in the region of the
right cerebellar peduncle, without enhancement after contrast administration. There is an extensive area
of gliosis located to the cortex of the left fronto-parietal region of the cerebral hemisphere, with
associated enlargement (ex vacuo) of the body, the frontal and temporal horn of the ipsilateral lateral
ventricle (Figure 4A-C) (the patient exhibits a right-sided hemiparesis, with hypertonia of her left side with
increased deep tendon re�exes ipsilaterally).

The patient underwent serial repeated MRI examinations, in order to monitor the possible development of
additional pathological features, but the only differentiating �nding with respect to the previous images
was the visualization of atrophic changes in the domain of the right cerebral peduncle, without
enhancement after administration of contrast medium. The �nal imaging was performed 3 years after
the initial radiological evaluation, which veri�ed the aforementioned �ndings (Figure 5A-D).

EEG revealed a basic rhythm of θ waves (5-6c/sec) (discharges with rhythmic frequency) when the
patient was waking, which could represent an ictal onset pattern. During all the recording period, we
recognize the very frequent occurrence of paroxysmal discharges of spike-multispike wave form and of
focal sharp waves that are mainly recorded from the scalp electrodes covering the fronto-temporal
regions of the left cerebral hemisphere. These tend to propagate from the generating source to the
relevant regions of the contralateral hemisphere and become generalized (generalized discharges). It is
worthwhile to mention that spikes in the waking state (or during active sleep) provide the best localizing
data.

Discussion And Conclusions
There have been several published adult cases of brain tumor initially misdiagnosed as viral encephalitis
[6,7].This is exactly the opposite, compared to our patient, in whom the �nal diagnosis was HSV infection.
Very few cases of Herpes Simplex Encephalitis resembling clinical and imaging features of central
nervous system tumor have been described in the literature [1].

The diagnosis of HSE can be confounded with other clinical entities because of the presence of
misinterpreted or borderline clinical, laboratory and imaging data. Interpreting these results can be further
clouded by the fact that our patient was afebrile during the �rst days of his hospital course, which is
uncommon in HSE. Besides, temporal lobe involvement is classical for herpes encephalitis, in contrast
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with the cerebellum, especially when it is the only involved area, as in our patient, at least in the initial
phase of his disease.

MR spectroscopy results in some patients are inadequate to verify a de�nitive diagnosis. This was the
case in our patient, as there was a discrepancy between the de�nitive diagnosis and the one proposed by
the aforementioned examination. Relevant MR spectroscopy measurements regarding brain neoplastic
lessions include decreased N-acetylaspartate (NAA), which is a marker indicative of neuronal cell
damage, increased choline (Cho), indicating cell membrane and myelin reconstruction, and decreased
creatine (Cr), which is a pool of inorganic phosphates, used for ATP production, and eventually a marker
of the available molecules utilized for energy production. Non-neoplastic disease entities referring to CNS,
comprising infections, may cause as a consequence an active response of the immune system, which
can include reactive proliferation of various cell types, and, additionally, of glial elements. This sequence
of events can result in the production of speci�c MR spectroscopy patterns that are di�cult to
differentiate the analogous pro�les of CNS neoplasms, as both types of offending lessions share in
common their tendency to result in neuronal cell damage and detriment [8].

MR spectroscopy �ndings in HSE patients commonly consist of decreased NAA/Cr fraction, measured at
different and not discrete time points during the disease process, which could be interpreted as indicative
of neuronal cell death. Another well described measurement is an increased Cho/Cr fraction, which may
be representative of myelin damage and disintegration [9,10].

Our case illustrates the concerns of de�nitive diagnosis in some patients with a clouded clinical picture,
even if all the appropriately indicated workup (including bloodwork, imaging, and MR spectroscopy) was
undertaken. When confounding results occur, we believe that tissue diagnosis (stereotactic or open
biopsy) is essential to ensure appropriate diagnosis and disease management. In this case, although
biopsy via craniotomy was performed because of concerns that we were confronted with a cerebellar
glioma requiring surgical excision, the histopathologic and immunohistochemical analysis did not
declare a de�nite diagnosis (of note that we had obtained tissue samples twice.

When we are confronted with such diagnostic and therapeutic dilemmas, it is wise to keep in our mind the
remote possibility that the results of all the aforementioned tests may be confounding. We cannot
underestimate the importance of the evolving clinical picture of the patient. The cerebellar lesion was
diagnosed incidentally in an asymptomatic period and therefore it was very unlikely to represent
smoldering HSV1 encephalitis, which typically has a much more fulminant course. In our case, the patient
became febrile a few days after the operation and even later epileptic activity was added to her clinical
picture, obtaining a clinical and neurological picture resembling encephalitis. Our last diagnostic tool,
except from brain biopsy, was CSF examination, as it was done in our case (PCR assay for HSV DNA). As
MRS and MRI results may be ine�cient to distinguish a brain tumor from a viral infection, CSF
examination may provide the de�nitive diagnosis and guide our treatment regimen.
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HSV: Herpes Simplex Virus
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MRI: Magnetic Resonance Imaging

MRS: Magnetic Resonance Spectroscopy

CSF: Cerebrospinal Fluid

LHRH: Luteinizing Hormone Releasing Hormone

NAA: N-Acetyl Aspartate

Cr: Creatine

Cho: Choline

GFAP: Glial Fibrillary Acidic Protein

NeuN: Neuron speci�c Nuclear Antigen

T2W: T2 Weighted

FLAIR: Fluid Attenuation Inversion Recovery

T1 FFE CM: T1 Fast Field Echo Contrast Medium

T2 TSE: T2 Turbo Spin Echo

ICU: Intensive Care Unit

CT: Computed Tomography.

EEG: Electroencephalography

MIB-1: Methylation-Inhibited Binding Protein

Real Time qRT-PCR Real-Time Quantitative Reverse Transcription Polymerase Chain Reaction

DNA: Deoxyribonucleic Acid

RNA: Ribonucleic Acid

FRET: Fluorescence resonance energy transfer-based real-time polymerase chain reaction method
without DNA extraction

UL28= Infected cell protein 18.5 (ICP18.5)

HCMV: Human Cytomegalovirus

ATP: Adenosine triphosphate
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DFA: Direct �uorescent antigen
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Figure 1

A: Initial MRI scan, axial FLAIR image, demonstrating the right cerebellar lesion without signi�cant
surrounding edema. And no midline shift. B: Axial T2 TSE scan of the initial MRI, showing similar results
as the previous scan. C: Initial MRI, axial T1 FFE scan, after intravenous administration of paramagnetic
substance, verifying the absence of contrast enhancement from the mass lesion.
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Figure 2

MRS, demonstrating the peaks of NAA, Cho and Cr.
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Figure 3

Immediate post-operative CT scan, demonstrating a well-circumscribed hypodense lesion remain in the
resection bed, giving the impression of residual lesion.

Figure 4

A: MRI scan six months later, axial T2 TSE scan, identifying a region on the right cerebellar hemisphere
with pathologic high signal intensity. B: MRI scan six months later, axial T2 FLAIR scan, with similar
pathologic imaging as the previous scan. C: MRI scan six months later, axial T1 FFE scan after
intravenous administration of paramagnetic substance, showing no pathologic uptake from the
offending mass lesion.
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Figure 5

A: MRI scan three years after the initial imaging, axial T2 FLAIR, showing the extensive gliomatous
changes in the region of the left cerebral hemisphere. B: MRI scan three years after the initial imaging,
axial T2 TSE scan, delineating similar pathologic changes with the previous scan. C: MRI scan three
years after the initial imaging, axial T1 FFE scan after intravenous administration of paramagnetic
substance, showing no contrast uptake from the offending lesion of the posterior fossa. D: MRI scan
three years after the initial imaging, axial T2 FLAIR, demonstrating that the imaging characteristics of the
initially diagnosed lesion of the posterior fossa do not demonstrate any signi�cant differentiation.
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