University Library

o o A gateway to Melbourne's research publications

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Makhijani, AV;Horan, S;Tuszynski, M;Ditchfield, M;Buttery, JP

Title:
Herpes in the hindbrain: Case of herpes simplex virus rhombencephalitis in a child

Date:
2022-05-01

Citation:

Makhijani, A. V., Horan, S., Tuszynski, M., Ditchfield, M. & Buttery, J. P. (2022). Herpes

in the hindbrain: Case of herpes simplex virus rhombencephalitis in a child. Journal of
Paediatrics and Child Health, 58 (5), pp.896-899. https://doi.org/10.1111/jpc.15690.

Persistent Link:
https://hdl.handle.net/11343/298830



Horan Seamus (Orcid ID: 0000-0002-9112-8178)

Running Head: HERPES IN THE HINDBRAIN
Title: A CASE OF HERPES SIMPLEX VIRUS (HSV) RHOMBENCEPHALITIS IN A CHILD

Article type: Instructive Case

Abbreviations:

HSV - herpes simplex virus

GCS - Glasgow coma scale

IV - intravenous

MRI — magnetic resonance image

ADEM - acute disseminated encephalomyelitis
CSF — cerebrospinal fluid

PCR - polymerase chain reaction

This is the author manuscript accepted for publication and has undergone full peer
review but has not been through the copyediting, typesetting, pagination and
proofreading process, which may lead to differences between this version and the
Version of Record. Please cite this article as doi: 10.1111/jpc.15690

This article is protected by copyright. All rights reserved.


http://orcid.org/0000-0002-9112-8178
http://dx.doi.org/10.1111/jpc.15690
http://dx.doi.org/10.1111/jpc.15690

HERPES IN THE HINDBRAIN:
A CASE OF HERPES SIMPLEX VIRUS (HSV) RHOMBENCEPHALITIS INA CHILD

A 2-year-old previously well male, initially presented to the emergency department with one day of fever,

listlessness and vomiting, and three days of coryzal symptoms. He had no other symptoms. Examination was
unremarkable and full blood examination including white blood cell count and differential was normal. The

child was discharged home, diagnosed with a presumed viral gastro-enteritis for outpatient review the next day.

The following day, he became irritable with ongoing fevers and had a brief episode of floppiness with a glazed
expression and eye deviation. On re-presentation to the emergency department, he was febrile (39°C) and
tachycardic (heart rate of 135-150 bpm) with a Glasgow Coma Scale (GCS) score fluctuating between 11 and
15.

On examination, eye movements were convergent towards the midline with intermittent left eye abduction and
elevation. Several non-responsive episodes associated with hypotonia were observed. The remaining cranial
nerve and peripheral nervous system examinations were normal. Anticonvulsant therapy was commenced with
intravenous (1V) phenytoin and midazolam. The patient was commenced on empiric intravenous cefotaxime and

acyclovir for possible meningoencephalitis and admitted to the paediatric ward.

Further deterioration was observed overnight with persistent drowsiness, central hypotonia, dysphagia,
dysphasia, decreased limb tone and reflexes (more pronounced in the upper limbs) and GCS of 9to 11. An
urgent magnetic resonance image (MRI) of his brain under general anaesthetic showed T2 signal abnormality,
oedema and expansion of the lower brainstem and cervical spinal cord from the cervicomedullary junction to the
T1-T2 disc level (Figure 1). The brainstem and cervical cord appearance was consistent with demyelination and
acute disseminated encephalomyelitis (ADEM). He was intubated and transferred to the paediatric intensive

care unit and a lumbar puncture performed.

Cerebrospinal fluid (CSF) examination demonstrated leukocytes 130 cells/mm3, polymorphs 12 cells/mm?,
lymphocytes 118 cells/mm?d, erythrocytes 12 cells/mm3, protein 0.4 mmol/L and glucose 3.0 mmol/L. On day
three of admission, polymerase chain reaction (PCR) of CSF was positive for herpes simplex virus (HSV) type
1 and negative for enterovirus. The patient was commenced on high-dose methylprednisolone for five days, his

antivirals were continued and antibiotics ceased.

He was extubated on day seven of admission and transferred to the ward. His ophthalmoplegia resolved but he
had persistent central hypotonia, and decreased power and reflexes in the upper limbs. Intravenous acyclovir
was ceased after 21 days and he commenced oral suppressive valacyclovir for a minimum duration of 12
months. A repeat MRI performed on day 23 of admission showed gliosis and volume loss involving the anterior
aspect of spinal cord from C5-6 to the cervicomedullary junction, with changes more prominent on the left

compared to the right. The patient was discharged home after 33 days.



The patient was referred to outpatient rehabilitation for management of residual issues of poor oral intake and
tolerance of feeds, poor sleep pattern, hypotonia and upper limb weakness. His weakness and hypotonia
improved over several weeks and at his 2-month review he was well, with a normal neurological examination

and normal motor and language development.

DISCUSSION

The term “rhombencephalitis” refers to inflammatory disease of the rhombencephalon or hindbrain, with the
term “brainstem encephalitis” often used interchangeably. In Australia, HSV is responsible for 5% of paediatric
encephalitis and it is the third most common cause of infectious encephalitis, but rhombencephalitis is rare. (1)
There have been only six other cases of paediatric HSV rhombencephalitis described in the literature,
summarised in table 1.

Magnetic Resonance Imaging (MRI) findings of HSV encephalitis in children generally show a predisposition
to the temporal lobes. (2) The mechanism of HSV entry into the brain is thought to be due to reactivation of the
viral genome in the trigeminal ganglion resulting in spread via the trigeminal nerve. (3) This could explain the
characteristic lesions seen on neuroimaging. Computer tomography imaging findings are of contrast

enhancement, oedema, mass effect, and haemorrhagic necrosis, mainly in the temporal lobes. (2)

Almost one third of HSV encephalitis cases affect those below the age of 20. (2) A 2015 review of 33 cases of
adult HSV-1 encephalitis found temporal involvement in almost all (96.8%) cases. (4) In contrast, a study by De
Tiege et al found that of 31 paediatric patients with HSV-1 encephalitis who had brain imaging, characteristic
temporal lobe lesions were observed in only 60% of cases, with the parietal lobe the next most commonly

affected region (22%). (5) None of the 31 cases in this study demonstrated hindbrain involvement.

In regard to rhombencephalitis, the majority of available literature relates to adults. A 2010 review by Livorsi et
al of published cases of HSV rhombencephalitis in adults identified the most common manifestations as neuro-
ophthalmologic findings (81%), cranial nerve deficits (69%) and fever (69%). (6) Of the seven reported cases of
paediatric HSV rhombencephalitis (including this case), six had cranial nerve deficits (86%), five were febrile
(71%) and three had neuro-ophthalmological findings (43%). Peripheral weakness was notably common in the

paediatric cases of HSV rhombencephalitis, with this present in five of the seven cases (71%).

Although outcomes for HSV encephalitis have dramatically improved since the introduction of acyclovir
therapy, it is still a cause of significant morbidity and mortality. Of 26 cases of paediatric HSV encephalitis in
the study by Lahat et al (all of whom were treated with acyclovir), 10 had long-term neurological sequelae
(36%) and 2 patients died (7%). (7) However, there is no available literature on outcomes for paediatric HSV
rhombencephalitis, with the only available data relating to adults. A study of 24 adults with HSV
rhombencephalitis demonstrated a mortality rate of 22% in patients treated with acyclovir. (6) Of the four
reported cases of paediatric HSV rhombencephalitis who were treated with acyclovir, including our case, all

made remarkable recoveries, as indicated in Table 1. Our case also received five days of intravenous



methylprednisolone. While steroid therapy was shown to be beneficial prior to the advent of acyclovir, the role
of adjunctive steroids in HSV encephalitis is unclear, with an absence of randomised clinical trial evidence but

recent experimental models and clinical observations suggesting benefit. (8)

Paediatric HSV rhombencephalitis is rare and there is limited information in the literature at present. Much of
our current understanding relies on data from adult populations or from paediatric HSV encephalitis affecting
other regions of the brain. However, our analysis suggests paediatric HSV rhombencephalitis is a unique subset
with distinctive clinical presentations, imaging findings and outcomes. Further research in this area would be

beneficial.



LEARNING POINTS

HSYV is responsible for 5% of paediatric encephalitis, but rhombencephalitis is rare. The majority of
literature available on rhombencephalitis relates to adult populations and there are only six reported
cases of paediatric HSV rhombencephalitis.

The most common presenting features of rhombencephalitis in adult populations were neuro-
ophthalmologic findings, whereas in paediatric populations cranial nerve deficits were more common.
While outcomes of HSV encephalitis have improved significantly since the introduction of acyclovir
therapy, it is still a cause of significant morbidity and mortality. However, of the four known cases of

paediatric HSV rhombencephalitis who received acyclovir therapy, all made remarkable recoveries.
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Figure 1 (a) Figure 1 (b)
Figure 1. Axial T2 weighted images of the posterior fossa (a) and a sagittal T2 weighted sequence of the cervical spine

and brain stem (b) demonstrating increased T2 signal and swelling (arrows) of the lower brainstem and cervical cord

from cervicomedullary junction to T1-T2
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