-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by Edinburgh Research Explorer

Edinburgh Research Explorer

Delayed diffuse cerebellar swelling after resection of
medulloblastoma

Citation for published version:

Raghu, ALB, Kandasamy, J, Brougham, M, Gallo, P, Sokol, D & Hughes, MA 2017, 'Delayed diffuse
cerebellar swelling after resection of medulloblastoma: case report and review of literature’, Child's Nervous
System. https://doi.org/10.1007/s00381-017-3496-9

Digital Object Identifier (DOI):
10.1007/s00381-017-3496-9

Link:
Link to publication record in Edinburgh Research Explorer

Document Version:
Publisher's PDF, also known as Version of record

Published In:
Child's Nervous System

Publisher Rights Statement:

This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in
any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

General rights

Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.

Take down policy

The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

OPEN o ACCESS

Download date: 11. May. 2020


https://core.ac.uk/display/322479958?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1007/s00381-017-3496-9
https://doi.org/10.1007/s00381-017-3496-9
https://www.research.ed.ac.uk/portal/en/publications/delayed-diffuse-cerebellar-swelling-after-resection-of-medulloblastoma(c0524460-dd72-44c3-8fa9-81871555788e).html

Childs Nerv Syst
DOI 10.1007/s00381-017-3496-9

@ CrossMark

CASE REPORT

Delayed diffuse cerebellar swelling after resection
of medulloblastoma: case report and review of literature

Ashley L. B. Raghu' - Jothy Kandasamy” - Mark Brougham? - Pasquale Gallo” -

Drahus Sokol” - Mark A. Hughes?>"*3

Received: 24 January 2017 / Accepted: 16 June 2017
© The Author(s) 2017. This article is an open access publication

Abstract

Introduction Delayed diffuse cerebellar swelling is a rare life-
threatening complication following medulloblastoma resection.
Presentation We present our experience of managing a 4-
year-old who developed diffuse cerebellar swelling with up-
ward herniation 41 days after resection of a large cell anaplas-
tic medulloblastoma.

Conclusion Emergency chemotherapy alone was sufficient in
promoting regression of swelling and recovery from coma.
Reports of similar cases are scant. Chemotherapy may be a
critical component of treatment.

Keywords Medulloblastoma - Delayed cerebellar swelling -
Upward herniation - Chemotherapy
Case report

A 4-year-old boy presented to the emergency department with
a two-week history of neck pain, morning vomiting and
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headaches. He was GCS 15 and had papilloedema. CT and
then MRI revealed a solitary 4th ventricular lesion with dif-
fuse leptomeningeal enhancement and early obstructive hy-
drocephalus (Fig. 1.).

Three days after presentation, he underwent posterior
fossa craniotomy for gross total resection of the intra-axial
component of the tumour. Histopathological features were
consistent with large cell anaplastic (LCA) medulloblasto-
ma, WHO grade IV. Molecular analysis demonstrated Myc
amplification. CSF cytology revealed medulloblastoma
cells. On the 15th post-operative day, he developed symp-
toms of hydrocephalus. CT scan was confirmatory and a
right parieto-occipital ventriculoperitoneal (VP) shunt was
placed. Thirty-three days post-resection, he returned to the
hospital for peripheral blood stem cell harvest, the second
day of which he became irritable, withdrawn, drowsy and
nauseated. CT scan showed hydrocephalus, warranting VP
shunt revision. Subsequently, aspiration pneumonia was di-
agnosed (rhinovirus, Staphylococcus aureus, Haemophilus
influenzae grown on secretions). Impaired respiratory func-
tion warranted intubation and ventilation for 3 days in ITU,
after which he was extubated. However, over the following
3 days he became progressively lethargic, then comatose
and then began exhibiting decerebrate posturing. MRI re-
vealed well-decompressed ventricles but diffuse and extensive
cerebellar swelling with upward herniation and brainstem
compression (Fig. 2.).

Suspecting that over drainage of supratentorial ventricles
may be compounding upward herniation, the VP shunt was
externalised and temporarily clamped. However, he deterio-
rated further, CSF drainage was restarted, and he was re-
intubated. Posterior fossa decompression was considered but
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Fig. 2 MRI 41 days post-resection

deemed too high risk given his instability. Emergency chemo-
therapy with carboplatin and etoposide was commenced,
along with high-dose dexamethasone. Three days later, his
conscious level was sufficiently improved to allow extubation
and chemotherapy was stopped. After a week, he had returned
to his baseline post-operative neurological status. MRI

Fig. 3 MRI 49 days post-resection
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performed 7 days after chemotherapy showed resolution of
cerebellar swelling (Fig. 3). He went on to receive treatment
based on the St Jude’s guidelines for high-risk medulloblasto-
ma [2]. Very sadly, he succumbed to his disease 41 weeks after
first presentation.

Discussion

Only three similar cases are reported in the literature (see
Table 1). Ogiwara et al. describe two cases [3]. One patient
was managed by posterior fossa decompression alone but
failed to respond and died. Another patient was managed
initially by posterior fossa decompression and 3 days later
chemotherapy was started. Three days after starting che-
motherapy (cisplatin, cyclophosphamide, vincristine and
etoposide), MRI showed near resolution of oedema with
concurrent clinical improvement. The authors recommend-
ed early surgical decompression and early chemotherapy.
Our case suggests that early rescue chemotherapy alone
may be the critical treatment. Shapiro et al. reported a case
of midbrain and brain stem oedema which resolved after
concurrent radiotherapy and vincristine [4].

The mechanisms underlying delayed diffuse cerebellar
swelling in this context are unclear. Its rarity indicates that a
number of factors have to align to give rise to the phenome-
non. The response to chemotherapy indicates that neoplastic
tissue is responsible in some way. Of note, LCA histopathol-
ogy and presence of leptomeningeal metastasis are common
factors in all four cases. Leptomeningeal dissemination may
compound perilesional vasogenic oedema through venous
drainage obstruction. Tumour-derived vascular permeability
factors (VPF) generated by enduring neoplastic tissue may
be responsible, but it is unclear why such a crisis would arise
late after gross total resection [1]. Transcription switch of
VPFs in response to a microenvironment alteration may play
arole [5].

The swelling may have been precipitated by an activated
immune response co-existing with a dysfunctional blood-
brain barrier. Tumour-infiltrating lymphocytes of brain metas-
tases are known to express VPF in correlation with oedema
severity [6]. Our patient developed pneumonia prior to the
event, and tumour-immune system interplay may be partly
culpable. The need for VP shunt was common to all four
cases, with shunt revision preceding the development of cer-
ebellar swelling in our case. It is plausible that a change in
supratentorial pressure dynamics facilitated upward cerebellar
herniation and initiated a cycle of worsening swelling.
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Table 1  Comparison of four similar cases of delayed cerebellar swelling after resection of medulloblastoma
Authors Patient Tumour  Metastasis Oedema Post-operative ~ Time Treatment Immediate
Age HCP to onset outcome

Raghu 4 years LCA Leptomeningeal Diffuse cerebellar ~ Yes 41 days  Chemotherapy Resolution
etal. 2016

Ogiwara 31 months LCA Leptomeningeal Diffuse cerebellar ~ Yes 16 days  Decompression Failure to
etal. 2010 respond

Ogiwara 32 months LCA Leptomeningeal Diffuse cerebellar  Yes 35days Decompression +  Resolution
etal. 2010 chemotherapy

Shapiro 3 years LCA Leptomeningeal +  Midbrain + Yes 13 days  Radiotherapy + Resolution
etal. 2011 spinal cord brainstem chemotherapy

LCA large cell anaplastic medulloblastoma, HCP hydrocephalus

Conclusion References

The mechanisms underlying delayed diffuse cerebellar swelling
in this context remain unclear. LCA subtype, leptomeningeal
disease and concurrent hydrocephalus (with need for VP shunt)
appear to be risk factors and should provoke vigilance. Our
case, and others, suggests that emergency chemotherapy may
be key in promoting regression of swelling and, as such, ought
not be delayed.
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