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Intracerebellar Malignant Nerve Sheath Tumor Not Related to Cranial Nerve
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Abstract

Introduction: Intracranial nerve sheath tumors not arising from cranial nerves are extremely rare, even more, when malignant

degeneration.

Case Report: Female adult presenting cerebellar syndrome and headache. Imaging showed an intracerebellar tumor and surgery

was performed. Histopathology and immunohistochemistry were compatible with intracerebellar Triton tumor.

Discussion: Twenty-five malignant intracerebral nerve sheath tumors have been reported in the literature. The presented case is

not associated to neurofibromatosis; it is the fourth reported intracerebellar and the first showing rhabdomyoblastic differentiation

in this location.

Conclusion: Further studies are required to establish the cell origin and the best management for this entity.
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Abbreviations

MINST: Malignant Intracerebral Nerve Sheath Tumor; ICMNST:
Malignant Nerve Sheath Tumor; RT: Radiotherapy; H&E: Hematox-
ylin and Eosin; GFAP: Glial Fibrillary Acid Protein; CK: Cytokera-
tin; EMA: Epithelial Membrane Antigen; HMB: Human Melanoma
Black; GTR: Gross Total Resection

Introduction

Benign nerve sheath tumors (a.k.a. schwannomas) are usually
associated with neurofibromatosis [1-3,7,8,12,13,17,19]. Its oc-
currence within the neuroaxis is uncommon (approximately 8% of
all primary brain tumors) [7,8,12-15,22,25] and even rarer within
brain or cerebellar parenchyma [2-4,7-10,15,16,20]. Intraparen-
chymal schwannomas not associated with cranial nerves repre-
sent 0.6% - 2% of all central and peripheral nerve schwannomas
[2,4,8,10,12,15] and can occur at any age without gender predilec-
tion [2,19]. Some variants present cystic degeneration associated
with intratumoral hemorrhage, which occurs especially with the
most undifferentiated forms and with the highest cellular atypia
with evidence of edema and peritumoral gliosis [1,5].

Schwannomas are not known to undergo malignant degenera-
tion and hence, it is preferable to label it MINST (malignant intrace-
rebral nerve sheath tumors) [1,16,19] and when rhabdomioblastic
differentiation is found, it is called Triton tumor which was de-
scribed in 1932 by Masson [1,4,16].

It could mimic a malignant glioma on radiology and complete
excision followed by radiation and chemotherapy seems to be the

most appropriate treatment, but the prognosis is still poor [19].

Case Report

A 49-year-old woman with past medical history of breast cancer
surgery 17 years ago (not known histopathology). The patient did
not have any clinical evidence of neurofibromatosis or history of
brain mass or prior radiation therapy. The patient presented to the
emergency department complaining of headache and cerebellar
syndrome (nystagmus, ataxia, dysmetria). Contrast-enhanced T1-
weighted image revealed intraparenchymal posterior fossa tumor
with heterogenous enhancing in vermis. Extensive perilesional
edema was compressing the fourth ventricle and, hypointense in-
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tralesional areas were described. At surgery, the tumor was firm
with poorly defined edges, moderate vascularization, and a yellow-
ish discoloration (Figure 1).

The initial histopathological study (Figure 2) reported fuso-
cellular cells with elongated, pleomorphic nuclei arranged in a
fence-like pattern (palisade) with hypocellular areas and myxoid
degeneration. No mitotic activity was identified but there was a
small focus of ischemic necrosis and cerebellum with preserved
architecture.

The patient was discharged with good conditions, improve-
ment in ataxia, and persistence of slight dysmetria. No chemo or
radiotherapy were administered. After 4 months of follow up, she
presented tumor recurrence (Figure 3) and a second surgery was
performed.

A new histopathological study (Figure 4) reported a malignant
nerve sheath tumor with rhabdomyoblastic differentiation (Triton
tumor). 16m/10c mitotic rate (40x) without lymphovascular inva-
sion. Immunohistochemistry (Table 1) revealed immunopositivity
for vimentin, confirming the mesenchymal differentiation and tu-
mor cells showed patchy nuclear and cytoplasmic immunostaining
for S-100, confirming the neural differentiation. The patient died at
6 months of follow up.

Figure 1: Gross total resection of midline posterior fossa lesion

(vermis) via suboccipital approach.

Figure 2: Photomicrographs showing histopathological findings:
A: Hematoxylin and eosin (H&E) staining (original magnification
x100). B: H&E staining showing spindle-shaped tumor cells ar-
ranged in fascicles with small focus of ischemic necrosis but lack
of mitotic activity (X 200).
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Figure 3: Axial contrast-enhanced T1-weighted MRI showing
recurrent midline posterior fossa tumor with intense peripheral
enhancement and hypointense intralesional areas.

Figure 4: Photomicrographs showing histopathological findings
and immunohistochemistry: A: Hematoxylin and eosin (H&E)
staining: Bundles of spindle cells with arrangement of elongated,
pleomorphic nuclei in palisade pattern with hypocellular areas and
myxoid degeneration and rhabdomyoblastic differentiation (x40);
B: H&E staining (x100). C: Palisade pattern with hypocellular ar-
eas and occasional rhabdomyoblasts (H&E x200). D: S100 protein
(original x400) shows diffuse strong reactivity in tumoral cells E:
Desmin positivity in rhabdomyoblast cells.

Marker Result
GFAP Positive
S100 Positive
CK Negative
Actin Negative
Desmin Positive
CD34 Negative
EMA Negative
HMB 45 Negative
Vimentin Positive
Ki 67 15%

Table 1: Inmunohistochemistry study.
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Discussion

Intraparenchymal location of benign nerve sheath tumor was
first described by David in 1965, then Gibson (1966), New (1972),
and Ghatak (1975) reported new cases [3,7,9,12]. Seventy cases
were reported up to 2011 [2] and 84 cases till 2018 [15]. Cerebel-
lar (hemispheric and vermian) location has occasionally been de-
scribed [2,15].

The term malignant intracerebral nerve sheath tumor (MINST)
is preferred rather than malignant schwannoma because schwan-
nomas usually do not have a bent towards malignancy [17,20,23].
Fifteen MINST cases were documented by Shweikh., et al in
2013 and twenty-five cases, mostly supratentorial were reported
within the literature by 2016 [23]. A variant with rhabdomyoblas-
tic differentiation, referred to as malignant triton tumor, has been
reported as well [16,17,23]; none infratentorial [17].
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Singh., et al. [11] first described a case of malignant schwanno-
ma of the right cerebellum in a 61-year-old female with raised in-
tracranial pressure (ICP) and ataxia. The patient underwent tumor
excision but died after 18 months with a tumor recurrence. Mai-
uri., et al. [4] reported a 29-year-old female, with a vermian lesion;
survival after surgery was 8 months. Joshi.,, et al. [10] presented the
primary case in children, a female patient with signs of raised ICP
and ataxia as well; Joshi is the first to coin the term intracerebel-
lar malignant nerve sheath tumor (ICMNST) to label the cerebellar
location of such tumors [10]. This reported case corresponds to the
fourth ICMNST documented in the literature [10,16,23], and the
first with rhabdomyoblastic differentiation (Triton tumor) in this
setting [17,23] (Table 2).

In addition to neurofibromatosis [17,19,20], other factors could
predispose to MINST or ICMNST including a history of ionizing
radiation exposure [2,8,17,19]; however, none was present in the

Author [reference] Year Age (years), sex Tumor location Surgery RT R(erfll:r':'til;;e ??tiloor::l-lgr))
Singh., et al. [11] 1963 61,F Right cerebellar GTR RT 8 18, dead
Maiuri., et al. [4] 2004 29,F Vermis GTR - 8 8, dead
Joshi, et al. [10] 2014 8,F Right cerebellar GTR RT n/r 12, alive*

Ortiz-Ordonez., etal. | Current 44,F Vermis GTR - 4 6, dead

Table 2: Literature review of intracerebellar malignant nerve sheath tumors ICMNST: location, time to recurrence and follow-up.

GTR: Gross Total Resection; RT: Radiotherapy; n/r: Not Reported.

*: Patient was alive by the year of publication.

current case. Most MINST/ICMNST cases are sporadic and have af-
flicted patients of all ages [2,19,20].

Radiologically ICMNST should be differentiated from other
cerebellar lesions like medulloblastoma, pilocytic astrocytoma,
and hemangioblastoma in children [10,19] and particularly from
gliomas or metastasis in adults [18-20]. Not surprisingly, the diag-
nosis of those tumors could also be difficult, and the unknown cel-
lular origin complicates it more. Treatment nearly always involves
surgery, but a definitive diagnosis requires histopathological ex-
amination, and immunohistochemical markers [4,11,17,19,20,23]
like s-100 protein and vimentin staining [1,12,13,20]; glial fibril-

lary acidic protein can be positive [13].

Schwann cells are not ordinarily present in the cerebral or cer-
ebellar parenchyma and it is difficult to elucidate its intracranial
origin when cranial nerve association is not found. Schwann cells
are present in perivascular nerve plexuses (adrenergic fibers sup-
plying cerebral arterioles and in the subarachnoid space of great

arteries) [2,6-9]. Different hypotheses have been proposed [12-

14]: the transformation of mesenchymal pial cells into Schwann
cells [2,7-9], origin from ectopic nerve fibers or neural crest cells
that have migrated incorrectly during nervous system development
(theory of distorted embryogenesis stated by Nelson and Kennels
in 1970 and Redekop., et al. in 1990) [2,7,9,11], or origin in multi-
potential mesenchymal cells (Feigin and Ogara in 1971); however,
the existence of these cells deep in the parenchyma is uncertain
[4,8,11,25]. Prakash,, et al. [27] stated that myelinated fibers with
Schwann cells may be found within the brain parenchyma as a ham-

artomatous malformation [10,11].

Malignant nerve sheath tumors with rhabdomyoblastic differ-
entiation are called Triton tumors. They represent less than 5% of
malignant neoplasms of peripheral nerve sheaths. Histological find-
ing of differentiated skeletal muscle cells is typical (desmine, myo-
globin, MyoD1, myogenin positive). According to some series, these
tumors have a darker prognosis (5-year survival rate of 14%). The
local recurrence rate is around 50% (median of 6 months). Triton
tumor immunohistochemistry is characterized by muscle markers
and S100 protein positivity [20,23].
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Complete surgical removal of the ICMNST could be the foremost
effective known treatment [10,20]. The role of adjuvant radio-
therapy and chemotherapy in ICMNST is yet to be fully elucidated;
however, radiotherapy may increase the survival rate additionally
to gross total resection with healthy margins. [10,20,23]. While
most Nerve Sheath Tumors exhibit an uneventful postoperative
recovery, long-term outcomes are variable [19,21]. Three of four
cases reported as ICMNST had poor overall survival (less than 2
years) and the worst scenario happened during this current case
as rhabdomyoblastic differentiation was found (Table 2). Even
with multimodality and interdisciplinary management of ICMST
patients, they show recurrences and fatal results [18,19,21].

Conclusion

Further studies might help to elucidate the histogenesis of intra-
cerebral and cerebellar nerve sheath tumors. Most reported cases
have presented in young patients; henceforth, a developmental
origin has been proposed. Postoperative radiotherapy might help
in preventing recurrences and increasing the disease-free interval

in MINST, but no survival rate improvement was seen in ICMNST.
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