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Abstract

Background: Multiple sclerosis (MS) is a chronic central nervous system
inflammatory demyelinating disease characterized by multiple lesions disseminated
in time and space. The lesions often have characteristic imaging findings on magnetic
resonance (MR) imaging and cerebrospinal fluid findings that lead to their diagnosis.
At times, these lesions may resemble tumors due to their large size (>2 cm),
significant vasogenic edema, and ring-enhancing MR imaging findings. Such lesions
are described as tumefactive demyelinating lesions or tumefactive MS, and they
are generally seen in aggressive forms of MS associated with rapid progression.

Case Description: We report an uncommon but clinically significant case of
transtentorial brain herniation secondary to malignant cerebral edema from
tumefactive MS in a 50-year-old woman. After the initial diagnosis of MS, the patient
continued to have progression of her white matter lesions suggesting evolution of
her MS despite treatment with intravenous (IV) steroids, IV immunoglobulin, and
plasmapheresis. She was admitted to the hospital with a new, large, ring-enhancing Website:

lesion that displayed significant mass effect from vasogenic edema and progressed, www.surgicalneurologyint.com
necessitating a decompressive hemicraniectomy. DOI:

. . . . 10.4103/sni.sni_131_18
Conclusion: Tumefactive MS presents a unique pathology that can often mimic Quick Response Code:
primary brain tumors. Although these lesions affect white matter and infrequently
cause a significant amount of mass effect, they can act like a tumor, causing edema
that generates sufficient intracranial pressure to cause transtentorial herniation.
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INTRODUCTION

Primary demyelinating disease of the central nervous
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system presents in many different forms such as multiple
sclerosis  (MS), myelinoclastic ~ diffuse  sclerosis, and
acute demyelinating encephalomyelitis. MS is a chronic
inflammatory demyelinating disease of the central
nervous system that is characterized by multiple lesions
disseminated in time and space. Typical MS-associated
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lesions have a predilection for the periventricular areas,
cerebellum, brainstem, spinal cord, and optic nerves and
are visualized on T1 contrast-enhanced sequences as
partially ring-enhancing on the basis of their acuteness.!*!!l

The term “tumefactive demyelinating lesion” in
conjunction with MS was first introduced by Kepes in
1993.191 These lesions occur more frequently in women,
especially during the second or third decade of life.
They are often misdiagnosed on neuroimaging due to
their ill-defined margins, variable degree of perilesional
edema, mass effect, central zones of necrosis, and cystic
degeneration. The characteristic histopathological features
of these lesions are the presence of foamy macrophages,
reactive gliosis, and perivascular lymphocytic infiltrate.

Malignant edema from tumefactive MS lesions has been
described in previous case reports. Most tumors and
demyelinating lesions show considerable fluid-attenuated
inversion  recovery  signal  changes on  magnetic
resonance (MR) imaging that denote clinically significant
vasogenic edema.”” Most case reports describe lesions
leading to subfalcine herniation."*!522/ Only two cases have
been described in which MS presented with transtentorial
brain herniation. The first case was described in 2001 of a
cystic ring-enhancing frontal lesion that showed moderate
mass cffect on the lateral ventricles.?! The second case
involved a 22-year-old woman who presented with a 3-day
course of headache and quickly worsened neurologically
within the first 24 h of admission.!"”! The patient had
tumefactive demyelination with transtenorial herniation.
Such a rapid decline in mentation and progression to a
stuporous state is a rare circumstance that has not been
reported in the literature.

We describe  an  uncommon case of
tumefactive MS that mimicked a brain tumor in which
the development of malignant edema led to transtentorial
herniation.

confirmed

CASE DESCRIPTION

This is a 50-year-old woman  with an established
diagnosis of MS manifested by transverse myelitis. She
had been treated with intravenous (IV) steroids and
glatiramer acetate with excellent results in the past for
episodes of left-sided weakness after MR imaging of the
brain done 1 year before this presentation revealed a deep
white matter lesion with an incomplete ring-enhancing
pattern without midline shift or edema [Figure 1].

On the current admission, she presented with
nausca, vomiting, and lethargy A  computed
tomographic (CT) scan of the head demonstrated
subfalcine herniation [Figure 2] secondary to extensive
vasogenic edema, which explained her obtundation.
She was admitted to the intensive care unit and placed
on 1000 mg of IV methylprednisone on a daily basis.

http://www.surgicalneurologyint.com/content/9/1/208

Figure I: Axial Tl-weighted contrast-enhanced magnetic
resonance image demonstrating a right temporoparietal, partial
ring-enhancing lesion in the white matter

Considerable improvement in her mentation was noted
over the next day.

On the third day of her stay in the intensive care unit, she
developed a nonreactive dilated right pupil and was found
to be somnolent. A repeat CT scan revealed worsening
edema, causing transtentorial herniation [Figure 3]. She
was taken immediately to the operating room for a right
decompressive hemicraniectomy.

Intraoperatively, after removal of the bone flap, the right
cerebral hemisphere herniated through the bony defect.
Underlying the dura, there was a significant amount of
abnormal brain tissue that was grayish in color. A biopsy
of the tissue was performed, and the skin edges were
closed. The patient was continued on the high-dose
steroid therapy and remained under close observation
in the intensive care unit. Over the next 3 days, she
became more alert and her right pupil returned to normal
size and reactivity. She regained her previous baseline
neurologic status with a left hemiparesis and was able to
communicate casily.

The results of the pathologic examination were consistent
with demyelinating disease. Due to the enhancing nature
of the lesion as well as the extensive edema, there was
a concern for an underlying pathology that was not
obvious. It was decided to continue treatment with
immunosuppressive therapies and repeat neuroimaging
in a few weeks after interval resolution of the edema.
After 5 weeks, the patient’s skin flap had become
sunken; however, given her ongoing immunotherapy, a
cranioplasty was not performed. She was transferred to a
rehabilitation facility.

DISCUSSION

Tumefactive MS lesions present as large intracranial
lesions that may resemble brain tumors. The incidence is
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Figure 2:Axial computed tomographic image obtained at the time
of admission, before high-dose steroid therapy was started, showing
subfalcine herniation

thought to be 0.3 cases per 100,000 patients per year.!"!
There is no clear gender predilection for tumefactive
lesions. Patients in their 20s and 30s are most likely to
be affected, although cases involving pediatric and older
patients have also been described.™ These lesions are
typically larger than 2 cm in diameter and usually cause
considerable edema and mass effect.1®%20 They are
commonly seen as ring-enhancing lesion®® which makes
their diagnosis challenging because tumors and infections
have a similar appearance on MR imaging. An open
ring-enhancing lesion is almost pathognomonic for MS
and affected patients can frequently present with localized
ncurological deficits, such as hemiparesis, aphasia, ataxia,
headaches, and seizures. The ring enhancement is
thought to be an advancing area of active inflammation
away from a central and more chronic nonenhancing
core.”!  Histologically active lesions consist of areas
of demyelination with hypercellularity and reactive
astrocytes that may contain multiple nuclei (Creutzfeldt
cells) closely intermingled with myelin-containing foamy
macrophages.["”!

Cerebrospinal fluid testing may be normal or demonstrate
clevation of the immunoglobulin G index and oligoclonal
bands. These findings have been demonstrated in
11-33% of the cases of tumefactive MS.I' Biopsy often
helps differentiate these demyelinating lesions from
other pathologies. It is also worth noting that biopsy
results can be misleading if not interpreted by an
experienced neuropathologist. Initial biopsy results may
be interpreted incorrectly in as many as 31% of the cases;
most frequently, the lesion is misdiagnosed as a low-grade
astrocytoma.!!®)

Treatment of tumefactive lesions is generally challenging
and recovery is often incomplete. Treatment choices
include IV methylprednisolone, B-interferons, plasma
exchange, rituximab, and natalizumab (monoclonal

Figure 3: Axial computed tomographic image showing aggressive
development of edema causing transtentorial herniation

antibody). IV steroid therapy is generally initiated
for any acute, symptomatic tumefactive  lesion.
Plasmapheresis  should be tried in the event of a
relapse or no response to steroid therapy.'7#!! Available
data suggest that discase-modifying therapies like
interferon-f and glatiramer acetate may be tried.'?
There are no data to suggest superiority of one over
the other. There are certain case reports where patients
with relapsing-remitting MS undergoing treatment with
fingolimod (sphingosine-1-phosphate receptor modulator)
have developed tumefactive lesions on discontinuation
of therapy.’! This observation needs further study.
Rituximab and cyclophosphamide have shown benefit
in tumefactive lesions.*”l Series consisting of cases of
biopsy-confirmed tumefactive MS suggest that lesions
without significant mass effect may help differentiate MS
lesions from other space-occupying lesions.[*!1*1522]

To our knowledge, our case represents the second
reported case!" of cerebral herniation from tumefactive
MS. This case illustrates the importance of recognizing
the catastrophic complications that may arise as a result
of mass effect from vasogenic edema if this condition is
not diagnosed and treated carly and aggressively.

CONCLUSION

Tumefactive MS presents a unique pathology that can
often  mimic primary brain tumors. Although these
lesions affect white matter and infrequently cause a
significant amount of mass effect, there are now two
cases that show these lesions can act like tumors causing
edema that generates sufficient intracranial pressure to
cause transtentorial herniation.
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