BJCR

PCA

BRAZILIAN JOURNAL PUBLICACOES CIENTIFICAS
OF CASE REPORTS DE ACESSO ABERTO
Case Report

Malignant Peripheral Nerve Sheath Tumor with Rhabdomy-

oblastic Differentiation: Diagnostic Challenges and Litera-

ture Review

Rafaela Cabeda »*, Bruno Vinicius Fauth 2, Robson Rottenfusser 2, Nicoli Taiana Henn 2, Vitoria Brusamarelo ?

Citation: Cabeda R, Fauth BV, Rot-
tenfusser R, Henn NT, Brusamarelo
V. Malignant Peripheral Nerve
Sheath Tumor with Rhabdomyblastic
Differentiation: ~Diagnostic ~Chal-
lenges and Literature Review. Brazil-
ian Journal of Case Reports. 2025 Jan-
Dec;05(1):bjcr85.

https://doi.org/10.52600/2763-
583X.bjcr.2025.5.1.bjcr85

Received: 16 March 2025
Accepted: 7 May 2025
Published: 12 May 2025

Copyright: This work is licensed un-
der a Creative Commons Attribution

4.0 International License (CC BY 4.0).

1 Atitus Education, Passo Fundo, Rio Grande do Sul, Brazil.
2 Hospital de Clinicas de Passo Fundo, Passo Fundo, Rio Grande do Sul, Brazil.

* Correspondence: rafaela.cabeda@icloud.com.

Abstract: Malignant Peripheral Nerve Sheath Tumor (MPNST) is a rare sarcoma originating from
Schwann cells or pluripotent cells of the neural crest. It accounts for 5-10% of soft tissue sarcomas,
with a prevalence of 1:100,000 in the general population. Its etiology may be sporadic, associated
with neurofibromatosis type 1 (NF1), or related to prior radiation exposure. Diagnosis is complex
and relies on imaging studies complemented by histopathological and immunohistochemical anal-
ysis. The ideal treatment is complete surgical resection, while chemotherapy and radiotherapy are
reserved for unresectable tumors. Prognosis is generally poor, with a five-year survival rate be-
tween 50-60%. We report the case of a 53-year-old female patient who presented with pain, swelling
in the left thigh, and an inguinal nodule initially misdiagnosed as an inguinal hernia. A biopsy
revealed a spindle cell neoplasm, and the patient was referred for further evaluation. Magnetic res-
onance imaging revealed an abdominal mass of 361.6 cm?®, with peritoneal metastases and pulmo-
nary nodules. Initial immunohistochemical analysis suggested thabdomyosarcoma, but a subse-
quent biopsy confirmed the diagnosis of MPNST with rhabdomyoblastic differentiation. The treat-
ment was changed to chemotherapy with doxorubicin and ifosfamide, but the patient showed un-
favorable progression and was transitioned to palliative care.

Keywords: Sarcoma; Peripheral Nerve Sheath Tumor; Radiation-Induced Neoplasms.

1. Introduction
1.1. Definition and Epidemiology

Malignant Peripheral Nerve Sheath Tumor (MPNST) is a rare type of soft tissue sar-
coma, originating from Schwann cells or pluripotent cells of the neural crest [1]. It ac-
counts for 5-10% of all soft tissue sarcomas [2,3], with a prevalence of 1:100,000 in the
general population and affects men and women equally [4]. This disease typically arises
between the ages of 30 and 50 but may occur earlier depending on risk factors [5]. Accord-
ing to the WHO, this neoplasm can be classified into subtypes, including epithelioid, glan-
dular, and Triton tumor.

1.2. Etiology and Risk Factors

Regarding the etiology of MPNST, there appears to be an association between the
disease and certain risk factors, such as neurofibromatosis type 1 (NF1), prior exposure to
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ionizing radiation (including radiotherapy), and advanced age, considering that the dis-
ease takes several years to develop [5]. Cases not associated with these conditions are gen-
erally considered sporadic [6]. In a retrospective study, 50% of patients with MPNST had
NF1, and 10% had a history of prior radiation exposure [4]. Similarly, a literature review
reported that 10-13% of MPNST cases had a previous history of therapeutic irradiation
[7], and in such cases, a systematic review indicated a latency period of 13+8 years between
radiation exposure and MPNST diagnosis [8]. In NF1-associated MPNST, there is evi-
dence suggesting that this malignancy arises from the progression of precancerous le-
sions, such as plexiform neurofibroma (PN) and atypical neurofibromatous neoplasms of
uncertain biological potential (ANNUBP). However, this process is slow, justifying the
recognition of “advanced age” as a risk factor [5].

1.3. Clinical Manifestations

Clinically, MPNST presents pain, paresthesia, and muscle weakness, making it diffi-
cult to differentiate from other neuropathic conditions. It most frequently occurs in the
proximal portions of the limbs, trunk, head, and neck [4,9-12]. It may initially appear as a
small, painless mass that evolves with rapid growth, neuropathic pain, and associated
weight loss [1]. As the tumor grows and the disease progresses, complications such as
brain metastases, Brown-Séquard syndrome, and cauda equina syndrome have been re-
ported [1].

1.4. Diagnosis

Regarding the diagnosis of this type of tumor, there are no highly accurate criteria,
as similarities with other soft tissue sarcomas make differentiation difficult [5]. As sum-
marized in the 2022 guideline of the National Comprehensive Cancer Network (NCCN),
this diagnosis can be conventionally established using imaging and pathological studies
or complemented by genetic and molecular analysis to improve accuracy and disease
staging. In terms of imaging, the NCCN recommends both magnetic resonance imaging
(MRI) and positron emission tomography (PET scan).

On MRI, MPNST appears hypointense on T1-weighted images (T1WI) and hyperin-
tense on T2-weighted images (T2WI). A specificity of 100% can be achieved with this
method if perilesional edema, necrosis/cystic degeneration, and irregular margins are pre-
sent simultaneously [13]. The NCCN guideline also recommends PET scan for diagnosing
this neoplasm, as it may be more sensitive than MRI for this purpose. This exam can also
reveal real-time evidence of metastases.

Core needle biopsy is strongly recommended for diagnosing MPNST, due to its gen-
erally high accuracy and low risk of lesion dissemination along the needle path [5]. How-
ever, it is important to be aware of the potential risks, such as nerve injury and worsening
pain [14,15]. Alongside the biopsy, fine needle aspiration is advised, along with immuno-
histochemical testing using the H3K27me3 marker [16]. Nonetheless, the decision to bi-
opsy may be debated if upfront resection is feasible, as there is a risk of false-negative
results —biopsies may not capture representative malignant cells, especially since MPNST
cells tend to be intermixed with benign or precursor lesions [17].

In the context of pathological analysis, there is no specific marker panel defined for
MPNST, making it difficult to distinguish it from other soft tissue sarcomas. Thus, the
diagnosis is primarily one of exclusion [5]. Macroscopically, the tumor presents as a solid,
white mass often connected to a nerve root [30]. Microscopically, its features are not spe-
cific and cannot be used alone for diagnosis; however, they are useful for ruling out other
neoplasms [31].

1.5. Treatment
Given the high aggressiveness of this neoplasm, the therapeutic arsenal is relatively
limited. Complete surgical resection with clear margins remains the only effective treat-
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ment, resulting in higher five-year survival rates and lower recurrence rates [18]. Chemo-
therapy may be an option for patients with unresectable lesions. In this context, doxoru-
bicin is considered the first-line treatment. As for its use as an adjuvant to surgery, several
studies have shown no significant increase in survival or reduction in recurrence rates
[19].

Radiotherapy has shown excellent local control in the management of MPNST [20,21]
and is frequently recommended in cases of high-grade lesions or tumors larger than 5 cm
[22]. As an adjuvant to surgery, radiation alone does not improve survival but may render
previously unresectable tumors operable [23]. Similarly, brachytherapy may also offer
benefits [24]. Targeted therapy may become an option for patients with unresectable or
metastatic disease. As outlined in [5], several regimens have been tested, but none are
currently well-established or clearly superior, although some drugs show promise [32,33].

1.6. Prognosis

Despite recent advances in the treatment of MPNST, its prognosis remains poor. The
median survival is approximately six years [25], and the five-year survival rate remains
around 50-60% [4,25-28]. Additionally, there is no consensus on prognostic or outcome
prediction systems for this disease [5]. However, it is noteworthy that the sarcoma grading
system developed by the French Federation of Cancer Centers Sarcoma Group shows a
strong correlation with survival outcomes when the disease is classified as “high grade”
[34,35]. Independent factors associated with poor prognosis include the presence of NF1
mutation [25,26,29]; age over 60 years [25]; tumor size greater than 5 cm [4,25]; and R2
resection (compared to RO or R1) [5].

2. Case Report
2.1. Clinical History

A 53-year-old female patient presented to the oncology outpatient clinic of a tertiary
hospital on September 22, 2023, referred due to biopsy findings. She reported pain,
warmth, and swelling in the anterior aspect of the left thigh, along with a nodule in the
left inguinal region. During the consultation, the patient explained that the inguinal nod-
ule had appeared four months prior and was initially diagnosed as an inguinal hernia.
She underwent surgical correction for this presumed hernia at the end of August. How-
ever, during the surgery, the surgical team did not find a hernia sac but instead encoun-
tered a mass of unknown origin at the lesion site. A biopsy was performed, which revealed
a "spindle cell neoplasm"—the reason for the referral.

Physical examination confirmed the patient’s complaints and revealed a dehiscent
surgical wound in the left inguinal region, draining bloody-serous fluid. Regarding her
medical history, although there was no family history of cancer, she had a previous diag-
nosis of cervical cancer in 2013, treated with surgery and radiotherapy. Given the need for
neoplasm staging, immunohistochemical analysis of the biopsy specimen, evaluation for
possible deep vein thrombosis (DVT), and marked inflammation in the inguinal region,
the decision was made to admit the patient to the hospital.

2.2. Imaging Investigation

During hospitalization, an extensive complementary investigation was conducted.
Among the imaging exams performed, two are particularly noteworthy: pelvic magnetic
resonance imaging (MRI) and thoracic computed tomography (CT), with findings shown
in Figures 1 and 2 and described below. MRI (Figures 1A and 1B) revealed a thrombus in
the left external femoral vein and an abdominal wall mass measuring 361.6 cm?, with lob-
ulated contours, hypointense on T1, hyperintense on T2, restricted diffusion, and en-
hancement after contrast administration. These findings were consistent with a neoplastic
lesion involving the skin, subcutaneous tissue, underlying muscle planes, the belly of the
left rectus abdominis muscle, and the adductor muscles of the thigh, also compressing the
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common femoral vein. Several nodules with similar radiological characteristics were iden-
tified, including one in the right rectus abdominis muscle (measuring 1.4 cm?, likely a
secondary neoplastic lesion) and others implanted in the peritoneum, the largest measur-
ing 13 cm3.

The chest CT revealed scattered pulmonary nodules with lobulated contours and soft
tissue density, suggestive of secondary neoplastic lesions. At this point, immunohisto-
chemical (IHC) analysis was also requested. On September 24, 2023, the patient was dis-
charged with instructions to retrieve the IHC results once available and to schedule a fol-
low-up oncology consultation for therapeutic planning.

Figure 1. Magnetic resonance images from September 23, 2023, T2-weighted, axial (A) and
sagittal (B) planes, showing a mass in the abdominal wall of the left iliac fossa involving
muscle planes and subcutaneous fat tissue up to the skin surface (white arrow in A and
B). Left inguinal lymphadenopathy can also be observed ("L" in B).

3.3. Histopathological Analysis and Initial Inmunohistochemistry

At the patient’s follow-up visit to the outpatient clinic, the previously requested ex-
amination revealed a “malignant neoplasm with a spindle cell pattern and rhabdoid com-
ponent,” classified as high-grade (grade 3 according to the Fédération Nationale des Cen-
tres de Lutte Contre le Cancer — FNCLCC), with a mitotic index of up to 23/mm? and
areas of tumor necrosis. Based on these findings, the main working diagnosis was spindle
cell/sclerosing rhabdomyosarcoma. Regarding immunohistochemical markers, there was
positivity for desmin (clone DE-R-11), myogenin (clone F5D), MyoD1 (clone EP212), and
INI-1 (clone MRQ-27); and negativity for pancytokeratin, C-KIT, DOG1, CD34, 5100, actin,
TLE1, MUC4, and SATB2. Based on this information, a therapeutic plan was outlined con-
sisting of 15 sessions of radiotherapy, with a dose of 2.5 Gy per session.

Complementary laboratory tests were requested, including a complete blood count,
coagulation profile, and fasting blood glucose, as well as imaging exams (panoramic ra-
diograph and Cone Beam computed tomography of the maxilla) (Figure 2).

3.4. Second Immunohistochemical Analysis

Given the low prevalence of the diagnosis suggested by the initial histopathological
study, the medical team requested a second immunohistochemical analysis of the previ-
ously collected tissue sample from another pathology service, aiming to confirm the diag-
nosis due to the rarity of the case and the potential implications for treatment planning.
In this new analysis, the diagnosis was clarified as “Malignant Peripheral Nerve Sheath
Tumor (MPNST) with rhabdomyoblastic differentiation,” high-grade (grade 3 according
to FNCLCC).
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Regarding the histological markers, there was positivity for desmin (clone D33), my-
ogenin (clone FD5), MyoD1 (clone 5.8A), and CDK4 (clone EP180); and negativity for S-
100 protein (polyclonal), actin, cytokeratins, CD34, MDM2, and notably H3.3 K27me
(clone K27-C36B11), whose loss of expression supports the MPNST diagnosis. The differ-
ences between the findings of the first and second analyses are shown in Table 1.

3.5. Treatment and Outcome

At this point, the treatment regimen was modified to reflect the new diagnosis, with
the implementation of a chemotherapy protocol using doxorubicin and ifosfamide. How-
ever, only a single cycle of this medication was administered, as the patient’s condition
deteriorated rapidly. Following a shared decision with her family, care was transitioned
to a palliative approach only.

Figure 2. Non-contrast computed tomography scan dated January 8, 2024, axial view,
showing lesion growth with increased skin involvement and intermixed gaseous and cal-
cified foci.

Table 1. Key differences between the immunohistochemical markers tested in both anal-
yses and their respective results. Notably, the loss of H3.3 K27me expression observed in
the second analysis supports the diagnosis of MPNST. The positivity for desmin, myog-
enin, and MyoD1, along with the negativity for cytokeratins and S-100 protein, would
suggest rhabdomyosarcoma in the absence of H3.3 K27me loss.

Marker First IHC Analysis Second IHC Analysis
Desmin Positive (clone DE-R-11) Positive (clone D33)
Myogenin Positive (clone F5D) Positive (clone FD5)
MyoD1 Positive (clone EP212) Positive (clone 5.8A)
INI-1 Positive (clone MRQ-27) Not tested

CDK4 Not tested Positive (clone EP180)
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5-100 protein
Actin
Cytokeratins
CD34

C-KIT
DOG1

TLE1

MUC4
SATB2
MDM2

H3.3 K27me

Negative (polyclonal) Negative (polyclonal)
Negative Negative
Negative Negative
Negative Negative
Negative Not tested
Negative Not tested
Negative Not tested
Negative Not tested
Negative Not tested
Not tested Negative
Not tested Negative

3. Discussion and Conclusion

The case presented supports findings described in the literature on Malignant Pe-
ripheral Nerve Sheath Tumor (MPNST) with rhabdomyoblastic differentiation—a rare
and aggressive neoplasm. The patient had a history of prior radiotherapy, a known risk
factor for the development of this tumor [5]. This observation aligns with studies indicat-
ing an average latency of 13 +8 years between radiation exposure and the diagnosis of
MPNST [8], reinforcing the hypothesis of a causal relationship between these events.

The patient’s clinical course also followed patterns reported in the literature, with
nonspecific initial manifestations such as neuropathic pain and mass growth in a typical
location (trunk and proximal thigh) [4,9-12]. This highlights the diagnostic difficulty of
this type of tumor, as early symptoms may be mistaken for benign conditions. Diagnostic
confusion was evident in this case, as the lesion was initially interpreted as an inguinal
hernia, delaying oncologic investigation.

The definitive diagnosis of MPNST with rhabdomyoblastic differentiation was estab-
lished only after detailed immunohistochemical analyses. The expression of markers such
as desmin, myogenin, and MyoD1 confirmed rhabdomyoblastic differentiation—a rare
but documented feature in the literature [16]. Loss of H3K27me3 protein expression cor-
roborated the diagnosis, underscoring the importance of immunohistochemistry in differ-
entiating soft tissue sarcomas.

Staging revealed advanced disease, with metastases to the peritoneum and lungs—a
pattern consistent with prior reports of MPNST dissemination [1,4,6]. Studies indicate that
the presence of metastases at diagnosis is associated with poorer prognosis, significantly
reducing overall survival [25]. This, along with the high histologic grade of the tumor
(grade 3 according to FNCLCC classification), suggested a guarded prognosis for the pa-
tient [34,35].

The initial treatment with radiotherapy was based on the preliminary diagnosis of
rhabdomyosarcoma. However, following confirmation of MPNST, the approach was ad-
justed to chemotherapy with doxorubicin and ifosfamide, a regimen recommended for
high-grade sarcomas [19]. Despite adopting this strategy, the patient’s condition deterio-
rated, prompting a shift in treatment focus to palliative care.

This case illustrates the complexity of managing MPNST, highlighting both diagnos-
tic and therapeutic challenges. The lack of standardized treatment guidelines for this ne-
oplasm also presents a clinical obstacle, making individualized therapeutic approaches
essential. In this context, complete surgical resection remains the primary curative option,
though it is not always feasible in advanced-stage disease. Additionally, the case under-
scores the limitations faced during diagnosis and treatment, such as the unavailability of
molecular studies and restricted access to therapeutic options, which may have negatively
impacted patient management [18].
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From a prognostic perspective, the most relevant factors influencing survival include
tumor size greater than 5 cm, age over 60 years, NF1 mutation, and incomplete resection
(R2) [25,26,29]. In the present case, the presence of several of these adverse factors empha-
sized the severity of the condition and the low likelihood of treatment success. This rein-
forces the importance of early diagnosis and aggressive therapeutic interventions in
MPNST management. Furthermore, the role of multidisciplinary teams is essential in the
care of rare sarcomas, enabling a comprehensive case assessment, greater diagnostic pre-
cision, and more appropriate therapeutic decisions. Future studies are crucial to develop-
ing new treatment strategies, including targeted therapies and immunotherapies, that
may offer improved outcomes for patients with such a highly unfavorable prognosis.
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