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ABSTRACT

Background: Soft-tissue sarcomas are a rare and diverse group of neoplastic lesions. They represent only 1% of
malignant tumors in adults and 15% in children. Synovial sarcoma (SS) is a type of soft-tissue sarcoma, accounting
for 5-10% of cases, and commonly affecting extremities. Diagnosis, treatment, and prognosis remain challenging
especially when localized in uncommon areas, such as intracranial lesions.

Case Description: A 13-year-old male patient with a clinical history of neurofibromatosis Type I (NF1) presenting
holocranial headache with jet vomiting and apathy 2 days before admission, without neurological deficits and/or
focal findings. On magnetic resonance imaging: an extra-axial infiltrative lesion with contrast uptake at the base
of the skull in the olfactory groove topography. After total tumor resection, the anatomopathological examination
showed monophasic SS. The patient returned after 6 months with similar symptoms, and the lesion recurred and
was reoperated. Unfortunately, 7 months after the second surgery, the patient died.

Conclusion: SS can occur extraarticulously and with a variable clinical presentation and poor prognosis despite
adjuvant therapies with radiotherapy and chemotherapy. In individuals with clinical history of NF1, there is still
no direct correlation between the two manifestations, although current descriptions are suggestive of a possible
interaction.

Keywords: Case report, Intracranial, Monophasic synovial sarcoma, Neurofibromatosis Type 1

INTRODUCTION

Soft-tissue sarcoma comprises a group of rare neoplastic lesions with mesenchymal origin, with
about 60 distinct possible diagnoses within this group of tumors. In addition to the complexity
and variety of lesions described, this set represents only 1% of malignant tumors in adults
and about 15% in children.***! Within this group, different types of lesions can be described
and may affect nerve sheaths, blood vessels, muscles, and other connective tissues, among the
lesions described is synovial sarcoma (SS). SS is a rare neoplasm that represents about 5-10%
of soft-tissue sarcomas, being more common in adolescent and young adults and that, despite
the suggestive name related to development in synovia, this type of tumor can affect any part
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of the body, especially described in extremities.?***! With an
incidence of 800-1000 cases described per year in the USA,
the diagnosis, treatment, and prognosis of these patients
remain challenging.”

Cases of metastatic intracranial SS are well described in
the literature, and one of the possible sites of neoplastic
dissemination is the central nervous system.?"! However, the
description of cases of primary intracranial SSs still remains
a fairly rare entity.[1212141821-23.31.32.3536] The present work is a
case report of a final diagnostic patient of monophasic SS
(MSS) in olfactory groove and with neurofibromatosis Type 1
(NF1). It is well-described that patients with chromosome
17 disorder with NF1, also known as von Recklinghausen’s
disease, have a predisposition to the development of central
nervous system tumors.'”’ However, even with this close
correlation between intracranial neoplasms and the NFI
mutation, the existence of research and reports involving
primary intracranial synovium sarcomas in patients with
NF1 still remained scarce, although translational studies
have already demonstrated the possible participation of these
mutations in the generation of soft-tissue sarcomas.”!

MATERIALS AND METHODS

The article presents a case report with a review of the
literature. The literature review focuses on case reports
of patients with primary intracranial SS. The selection of
articles was based on an analysis of the PubMed database
using the following keywords: “synovial sarcoma,” “soft-
tissue sarcoma,” and “intracranial synovial sarcoma” To
extend the search, the Boolean operators AND” and “OR”
were used to filter articles that were relevant to the study.
No filter was used during the search or year limitations were
imposed. The search was conducted by one of the researchers
using advanced search resources provided by PubMed. To
increase the number of publications, the search terms were
crossed. The inclusion criteria were limited to case report
articles about primary intracranial SS, articles of intracranial
metastasis and other types of soft-tissue sarcoma were
excluded from the study. Fifteen articles met the inclusion
criteria and were used to compose the Table 1. Some of the
selected articles were found by referencing other articles that
had already been identified during the search and met the
same inclusion criteria.

CASE REPORT

A 13-year-old male patient with a clinical history of NF1 was
admitted from work presenting with a holocranial headache
associated with jet vomiting and significant apathy for 2 days
before admission. On physical examination, there was no
neurological deficits or focal findings. On inspection, the
presence of multiple café-au-lait spots, at least 6, and several
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dermal neurofibromas were identified, corroborating the
previous diagnosis of NF1. On complementary magnetic
resonance imaging investigation, a 4.0 x 3.8 cm infiltrative
extra-axial lesion was observed, with contrast uptake, located
at the base of the skull in the olfactory groove topography
associated with intense peritumoral edema and absence of
other lesions [Figures 1 and 2].

Through clinical findings, the surgical approach was
adopted through bifrontal craniotomy and interhemispheric
subfrontal approach for tumor resection. A spongy,
extradural infiltrative lesion in the brain parenchyma and
skull base was visualized. After gross total resection, the
pathological examination showed MSS in the olfactory
groove [Figure 3]. Immunohistochemical analysis is shown
in Table 2, and 1*-day postoperative computed tomography
scan is shows aggressive gross total resection [Figure 4]. In
the outpatient follow-up, there was no evidence of deficits in
patient’s follow-up.

The patient returned to the hospital with similar symptoms to
the first diagnosis (5 months after the procedure), evaluations
showed that the lesion had relapsed and hence was reoperated
on, in which the MSS was again gross totally resected, and
the patient was further referred for oncologic adjuvant
treatment with fractionated stereotactic radiotherapy
[Figure 5]. Unfortunately, the patient had aggressive recidive
after 3 months following the second procedure and palliative
care was adopted, progressing to death 42 days after finding
this new recurrence.

DISCUSSION

Soft-tissue tumors comprise a broad and diverse group of
lesions with distinct clinical characteristics and presentations
that differ from mesenchymal tissue, being neoplasms
that may present in different age groups, as well as variable

ut o », i

Figure 1: Coronal (a) and axial (b) views of T1-weighted magnetic
resonance imaging with gadolinium showing a well-defined
expansive lesion, with homogeneous enhancement in the olfactory
groove topography.
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Figure 2: Axial view (a and b) of Fluid-attenuated inversion
recovery (FLAIR) showing intense peritumoral brain edema.

Figure 3: (a) 100XX - Monophasic synovial sarcoma with
fibrosarcoma-like areas, spindle-shaped cells with moderate nuclear
pleomorphism arranged in long and intercalated fascicles. (b)
400XX - Hyperchromatic, fusiform nuclei cells arranged in long
bundles. (c) TLE-1 400XX - Strong and diffuse nuclear expression
antibody in neoplasia. (d) CD99 400XX - Cytoplasmatic and diffuse
membrane expression antibody.

topography, prognosis, treatments, and histopathological
analysis.”! Within this complex group of neoplasms, there
are SSs, malignant tumors of partial epithelial differentiation
and which can affect several anatomical locations. Presenting
an occurrence in the age group close to 15-40 years, which
may also affect the pediatric and old age group, with the
smallest part of the cases described after 50 years.

The clinical presentation of this condition varies according
to topography, and the extremities, joints, or bursa are
the most frequent sites of involvement, although the
temporomandibular joint and knee are the most injured.”!
However, despite this rare description, the identification of
primary intracranial SSs is a limited diagnosis described in
the literature, and only 30 cases were found in 15 articles
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Figure 4: First-day postoperative computed tomography scan
showing gross total resection of the tumor.

Table 2: Immunohistochemical panel.

ANTIBODIES RESULTS

S 100 (POLYCLONAL) NEGATIVE
FLAT MUSCLE ACTIN (1 TO 4) NEGATIVE
DESMIN NEGATIVE
MYOGENIN NEGATIVE
EMA NEGATIVE
CHROMOGRANIN A NEGATIVE
BETA CATENIN (POLYCLONAL) NEGATIVE

FL1 NEGATIVE

TLE1: Transducer-like enhancer of split 1, Highlighted in Red: The results
obtained in the IHC.

[Table 1] during the review carried out in this article. In
the case described, in addition to the confirmation of
a primary intracranial SS, it was a patient with NF1, a
condition well described for committing the nervous system
and predisposing to the formation of tumor lesions.!"")
Nevertheless, the correlation between primary intracranial
SS and NFI is not yet well established, and there have been
no similar cases reported in the literature to date, although
translational studies have already tried to describe this
relationship.

Clinical and surgical management

Among all 30 cases collected in this article, of which 14 are
described in Table 2 and the others were gathered from the
study Zhang et al.,’* 21 (70%) patients had headache as main
symptoms, some reporting progressive headache. Despite
this, symptoms such as hemiplegia, seizures, and difficulty in
speech and ambulation are also described. The tumor location
is quite variable, with cases described in the frontal, parietal,
occipital lobe, as well as the third ventricle. Although one of
the cases described in Table 1 did not show the treatment



Nery, et al.: Intracranial synovial sarcoma and neurofibromatosis

Figure 5: Fractionated stereotactic radiotherapy with intensity modulated radiation therapy and
localization by image-guided radiotherapy. Total dose: 2.500 cGy in 5 fractions. Daily dose: 500 cGy.

performed, all the other 29 cases needed a surgical approach
for lesion exeresis. In addition, 22 (73%) of the cases were
indicated for adjuvant radiotherapy, and 5 (16.6%) required
associated adjuvant chemotherapy. Among the 14 cases
described in Table 1, seven presented recurrence or death.
Among the 16 reported in the article Zhang et al.,b! overall
survival ranged from 6 to 24 months.

Laboratory diagnosis and analysis

In general, the macroscopic analysis of the lesion is evident
that it is a heterogeneous, multinodular mass, well adhered
to adjacent planes, infiltrative, and irregular. In addition,
intracranial lesions present with a high aggressiveness and a
rapid decline in neurological function, and dural adherence
is described in most cases reported in the literature.>!
The histological analysis of SS comprise a wide spectrum
of lesions that divide similarities in clinical evaluation,
immunohistochemistry, and genetics. This analysis divides
the classification of SSs into two groups: single-phase and
biphasic sarcomas, although other subtypes of rarer lesions
are also described, such as poorly differentiated sarcomas
and myxoid types.” Single-phase sarcomas, spindle cell
type, are the most common subtype of SS, characterized by
the presence of only a spindle cell, presenting nuclei with
homogenously dispersed chromatin, ovoids, and sparse
amphophilic cytoplasm.®! These characteristics make
differential diagnosis with several other types of soft-tissue
tumor, such as hemangiopericytoma and fibrosarcoma, for
example. Meanwhile, on the contrary, the classification of the
biphasic variant is characterized by the union of fibroblast-
like spindle cells and epithelial cells and may vary in terms
of concentration of these components, although they usually
remain proportional.®?! Among the cases that mentioned
the sarcoma subtype, described in Table 1 and by Zhang
et al.,’*1 12 were described as single-phase and 12 as biphasic,
in addition to two described as poorly differentiated.

Some markers are essential for identification and differentiation
of lesion types. Cytokeratin CK19 And CK7, EMA, BCL-2,
CD34, CD99, §-100, and transducer-like enhancer of split 1 are
some useful examples for the identification and differentiation
of SS from other lesions.'***! The analysis of genetic
translocations is useful in identifying possible molecular
abnormalities that predisposes to tumor formation.! In the
case of SSs, we have a description of translocation t(X; 18)
(p11.2; q11.2) in both single-phase and biphasic. It occurs so
that there is a fusion of the SS18 genes (18q11) merges with the
SSX genes (SSX1, SSX2) (present in Xp11) with the generation
of the SS18-SSX fusion, characteristic by its tumorigenes.!*°!

Correlation with NF1

NF1 is a disease of autosomal dominant genetic origin
characterized by the mutation of the NFI gene on
chromosome 17q11.2. It was first described by Frederick
von Recklinghausen and whose responsible gene was
identified in 1990.* This is a variable clinical condition in
which individuals with NF1 gene mutations may present
different presentation of the disease. The best-known clinical
presentations are coffee-with-milk stains and neurofibromas,
benign tumors that may arise in the peripheral nervous
system.'* This condition is well described and clinically
diagnosed, being an important factor in the generation
of lesions involving the nervous system.'”) However, the
correlation between the mutation of the 17q11.2 gene and
the development of sarcomas is still a point to be discussed,
being a source of current analyses.

Although the typical description of the NF1 gene mutation is
linked to changes in the peripheral nervous system, there are
descriptions of NF1 alterations related to the generation of
lesions of the soft-tissue tumor group, such as pleomorphic
liposarcomas myxofibrosarcomas, lesions of sarcomas
subtypes.™ In the study developed by Dodd et al.,”! although
it is a study in mice, induces the addition of the NF1 gene in
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an attempt to simulate a patient with subtypes of sarcoma that
present this mutation, revealing, from histological analyses,
the development of soft-tissue sarcomas after this induction.
However, these are still early analyses of these points, despite
translational studies and already described cases of soft-tissue
sarcomas and NF1 deletion, the correlation between primary
intracranial SS and NF1 is not yet feasible, but there are
indications of a possible correlation of these clinical conditions.

CONCLUSION

The present case report is an unusual intracranial
presentation of primary MSS, associated with a patient
with NF1 disease. It is a rare condition described in the
literature, with complex diagnosis and essentially surgical
treatment, with adjuvant radiotherapy alone or associated
chemotherapy. The prognosis of these patients is poor, with
reduced survival and several reports of recurrence. Despite
the description of other cases that correlate the NF1 gene
mutation and the presence of soft-tissue sarcomas, the
description of cases correlating SSs and von Recklinghausen’s
disease is still incipient and further investigation should be
performed to properly address its relationship.
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