[ 4 Case Report

A Rare Case of Concurrent Herpes Simplex Encephalitis and

Glioblastoma Multiforme

Abstract

Herpes encephalitis superimposed on an intracranial malignancy has previously been described
mainly in the context of malignancy imitating infection or in the postoperative setting after
neurosurgical intervention. We report a rare case of de novo presentation of concurrent herpes
encephalitis and glioblastoma. A 63-year-old man presented with status epilepticus and subsequent
magnetic resonance imaging (MRI) brain showed a right temporal enhancing lesion with mass
effect. He underwent a craniotomy and debulking of this lesion, which on subsequent histology was
positive for herpes simplex virus (HSV) antigens and HSV DNA was confirmed by polymerase chain
reaction analysis. The sample however also had some hypercellular areas with atypical astrocytes.
Our patient recovered well from surgery and was eventually commenced on acyclovir albeit with
a delay of 3 weeks due to the initial diagnostic dilemma. However, he re-presented with lethargy
and confusion a further 3 weeks later and an MRI scan showed recurrence of the temporal lesion
with MR spectroscopy more suggestive of high-grade glioma. He, therefore, underwent a further
debulking surgery and the histology revealed a WHO Grade 4 glioblastoma with some residual
areas of inflammation. A diagnosis of 2 co-existing pathologies namely HSV encephalitis and
glioblastoma was thus reached. Unfortunately, due to poor performance status, he could not undergo
chemo-radiotherapy and died 8 months after presentation. Immuno-modulators, expressed locally
and globally in glioma patients, are likely to render them susceptible to infections. There are an
increasing number of reports of HSV encephalitis in the glioma setting postoperatively. However, we
report a de novo presentation which has only been recognized once before in the 1970s. Recognition
of HSV encephalitis in glioma patients in the de novo and also the postoperative context is important
for commencing early treatment and preventing poor outcomes.
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Introduction

HSV encephalitis in the context of high
grade gliomas/ intracranial malignancy
has been previously described in
the  post-operative  phase or  after
chemo-radiotherapy. Even in this scenario,
it is probably under-diagnosed and hence
under-reported. We report a rare de novo
presentation of concurrent HSV encephalitis
and glioblastoma, an entity which has only
been reported once, in the 1970s.

Case Report

A 63-year-old man was initially admitted
with status epilepticus and was commenced
on phenytoin.

Magnetic resonance imaging (MRI) brain
[Figure 1] revealed a right temporal lobe
enhancing lesion extending into the frontal
lobe with extensive surrounding edema
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causing significant mass effect with a likely
radiological diagnosis of glioblastoma.
After discussion at the multi-disciplinary
meeting, he underwent craniotomy and
right temporal lobectomy for debulking
of the lesion with a satisfactory 48-h
postoperative  MRI [Figure 2] and an
uneventful postoperative recovery.

Histology [Figure 3] revealed widespread
infarction, with some sparing of cortical
layer 1. There was an abundance of foamy
macrophages and neovascularization. In
addition, there was a marked inflammatory
infiltrate  with  lymphocytes  (largely
CD3-positive  T-lymphocytes) distributed
throughout the brain parenchyma, with
some additional perivascular cuffs. In
addition, but less extensively, there were
regions that were more hypercellular with
atypical astrocytes (some of which were
gemistocytic) together with mitotic figures,
vascular proliferation and an elevated
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Figure 1: Preoperative scan prior to first surgery. Axial T2: Increased T2
signal involving grey and white matter in right temporal lobe anteriorly,
extending into the right ganglionic region infralaterally within which a
reasonably well defined “mass” containing several small “encystic” foci
infralaterally is apparent. (Top Row). Axial and coronal T1 (*xgadolinium):
Enhancement of the central component in the temporal lobe extending
into the ganglionic region infralaterally; apart from the foci of cystic
change (middle and bottom row)

Ki67 (Mibl) proliferation index. Immunohistochemistry
showed expression of herpes simplex virus (HSV) antigens.
Following this, HSV1 DNA was detected by polymerase
chain reaction (PCR).

As the inflammatory features were florid and predominant,
and in light of the HSV immunohistochemistry and PCR,
a diagnosis of HSV encephalitis was made, albeit with the
proviso that there may be a neoplastic component on the
basis of the astrocyte atypia and evidence of elevated cell
turnover. Treatment with acyclovir was eventually started
3 weeks after surgery due to the delay in confirmation of
diagnosis.

2 months following his initial surgery, the patient
became increasingly lethargic and confused. A repeat
MRI [Figure 4] revealed recurrence of his temporal
lesion and in view of his equivocal diagnosis, diffusion
and perfusion-weighted MRI and MR spectroscopy was
performed which revealed features suggesting a highly
aggressive tumor. Hence, he underwent re-do craniotomy
and debulking of the lesion.

Histology [Figure 5] from the second operation differed
from the first specimen by having much more extensive
regions of glial hypercellularity with nuclear atypia, an

Figure 2: Postoperative scan within 48 h of surgery. Axial FLAIR (fluid
attenuated inversion recovery): Postoperative cavity from right temporal
lobectomy. Residual deep tumor extending into ganglionic region

elevated Ki67 proliferation index, mitotic figures and dense
glial fibrillary acidic protein immunoreactivity. There did
remain some residual regions with inflammatory features.

In the light of the clinical and radiological features, an
overall diagnosis was made of two pathological processes,
namely glioblastoma with superimposed herpes simplex
encephalitis. It is likely that the region of higher cell
turnover, glial atypia and cellularity in the specimen from
the first surgery represented glioblastoma.

Treatment with acyclovir was continued for a further three
weeks intravenously. After completion of acyclovir course,
the patient underwent a repeat MRI which revealed the
progression of the temporal mass. However, it was difficult
to comment on whether this was an actual progression of
tumor or pseudo-progression secondary to inflammation.

The patient was too unwell for radiotherapy at the time.
His condition gradually deteriorated and the patient died
8 months after initial presentation.

Discussion

Glioblastoma is renowned for its varied radiological and
pathological appearances.! Our patient presented with a
lesion in the fronto-temporal lobe which anatomically could
be associated with both pathologies however the radiological
features appeared to coincide more with glioblastoma.
Investigations, however, confirmed this patient to have both
pathologies; an exceptionally rare occurrence with only one
similar report published in the 1970s.

The incidence of encephalitis has been reported to be
between 3.5 and 7.4 per 100,000,”! with infection being
the main etiological factor. However, autoimmune™ and
rarely malignant®™ causes have been identified. 60-85%!”
of patients can have unknown causes.

Herpes encephalitis superimposed on an existing
malignancy has been previously described but remains
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proliferation index was brisk (c). The necrosis showed a laminar pattern with perivascular lymphocytic cuffs (d, high power and e, low power). In a few

small foci, astrocytes showed quite marked nuclear atypia (d and f)

Figure 4: Preoperative scan prior to second surgery. Axial FLAIR
(fluid-attenuated inversion recovery)- post operative cavity effaced
by enlargement of the mass. More extensive increased T2 signal
anterosuperiorly (Top row). Coronal T1 with gadolinium - enhancing mass
now fills the previous postoperative cavity and is more extensive in the
right ganglionic region (bottom row)

an exceptionally rare occurrence with little understood
regarding pathophysiology. Many papers describe the
imitation of malignancies with infection. Granerod
et al found that four patients initially suspected to have
encephalitis were actually found to have primary brain
tumors. Other papers have also described similar findings
including Whitley et al. who found that 3 out of 95 patients
who were initially thought to have herpes encephalitis, in
fact, were primary brain malignancies.®*’

While mimicry has been described, there have also been
reported cases of concurrent malignancy and herpes
encephalitis. Virtually all these cases describe encephalitis
postoperatively after neurosurgical intervention. Whether
this is secondary to a reactivation of latent infection,
respiratory seeding or even possibly primary infection has

been an issue of much debate and questions have been
raised regarding the impact of operative stress and steroid
use.['%

The presentation has been described after various surgical
approaches with an average time of onset being 6 days
post-surgery.!!!  Clinical symptoms are those of any
encephalitis but early diagnosis and commencement of
prompt treatment appear to be paramount in such cases.!'>!3]
Three different reported cases, whereby no treatment was
commenced, all resulted in mortality.''Y) Many papers
report significant morbidity and prognosis is deemed
generally poor in most cases.!'”!"]

A literature search has revealed only one other publication
that describes the concurrent presentation of herpes
encephalitis and high-grade glioma.*”! In this case series
which was in the pre-CT scan and PCR analysis era
all three patients were confirmed histologically to have
concurrent malignant astrocytoma and inclusion body
encephalitis but only two of the three cases were confirmed
to have herpes virus via direct tissue culture. In another
paper, herpes simplex encephalitis PCR was found to
be positive in cerebrospinal fluid leading to suspicion of
HSV encephalitis. However, specimens from surgery were
shown to be histologically glioblastoma with no HSV DNA
in the samples.?!! This differs to our case where both the
PCR and HSV DNA were positive in the resected specimen
itself.

Berzero ef al. recently reported 5 cases of HSV encephalitis
in 1750 high-grade glioma patients treated over 5 years.*
These were all in the postoperative chemotherapy phase,
known to induce immunosuppression. Glioma cancer
stem cells exert immunosuppression of the innate immune
system, in addition to inhibition of the adaptive immune
response.  Gliomas possess strong local and global
immunosuppressive capabilities though downregulation of
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Figure 5: Histology of tissue from the second operation showed much more marked hypercellularity with glial fibrillary acidic protein expression
in immunohistochemistry (a and b). The Ki67 proliferation index was much higher (c). The cell density and atypia was more marked than in the first
specimen (d) and there was vascular proliferation (e) and necrosis (f)

interleukin-2 (IL-2) production, induction of CD-4 T-cell
lymphopenia and production of IL-10 and transforming
growth factor-f.2Y We believe that this immunosuppressive
milieu played a role in the development of HSV
encephalitis in our patient.

Although there is very little evidence of a direct
relationship between herpes simplex type I and cancer, the
association of certain viruses with malignancy has been
long documented with growing interest in vaccination and
reducing infection risk as a means of decreasing cancer
incidence.??¢! Conversely, it is easy to understand how an
area of abnormal cancer cells with altered cellular function
could be predisposed to re-activation of a latent infection
or susceptible to seeding from systemic pathogens.

As seen in our case, diagnosis remains difficult not just
with the concurrent presentation but also in postoperative
cases. If a diagnosis of herpes encephalitis is suspected,
early commencement of treatment is essential and may
contribute to a favorable outcome.?”

An interesting point of discussion is the reported finding
of an improved prognosis in some cases of intra-cranial
malignancy following an infection. Several published
reports have detailed tumor regression or even remission
following an infection, in some cases of postoperative
onset and others secondary to active treatment using
bacterial toxins. A case series documenting postoperative
bacterial infections in primary brain tumors documented
a significantly prolonged survival in such patients.”®] This
phenomenon remains rare with limited published data and
mostly pertaining to bacterial infections. Other than one
case report,” no such evidence was found regarding viral
infections and primary brain tumors.

On the contrary, HSV infection has generally been
associated with a poor outcome as also has been shown
in our case. Outcome following herpes encephalitis or

glioblastoma multiforme (GBM) individually has generally
been reported to be poor with high morbidity and mortality.
In a large 12-year retrospective study, the 1-year mortality
with HSV encephalitis was 14% and epilepsy was the
most common post-infection morbidity.?” Prognosis with
GBM has been generally improving in the last decade and
yet patients under the age of 70 have an average survival
of 13 months.B Several case reports document herpes
encephalitis following neurosurgery with early mortality
being the common outcome.!'

Another likely factor contributing to poor outcome is
the effect of encephalitis to lead to poor performance
status. Encephalitis often leads to significant morbidity
and can significantly influence a patient’s performance
grading. Even if the patient recovers from the episode of
encephalitis, it leads to a delay in post-operative chemo or
radiotherapy and could effect a patient’s general status to
such a degree whereby they are unable to tolerate further
aggressive therapy.

As discussed, early treatment appears to be the most
important factor in these cases and, therefore, we would
advocate early use of antivirals in cases where herpes
encephalitis is suspected. Surgical intervention remains
limited to selected cases.

Conclusion

While our case is a rare concomitant occurrence of HSV
encephalitis and glioblastoma before any treatment, but it
probably represents a spectrum of similar cases that occur
in the postoperative or radio/chemotherapy phase. We
would like to bring to the attention of neuro-oncologists this
probably under-reported, uncommon but non-negligible and
yet difficult to diagnose entity which leads to significant
morbidity/mortality due to delayed diagnosis. We highlight
the need for early recognition and treatment of this entity
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in the de novo and in the post-operative setting in glioma
patients as it has significant prognostic implications.
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