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Successful Management of Intrathoracic Phrenic Malignant
Peripheral Nerve Sheath Tumor by Multimodal Treatment
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Abstract

Malignant peripheral nerve sheath tumors (MPNSTs) are rare and can
be associated with type 1 neurofibromatosis. They are rarely located
at the mediastinum, most often at the posterior mediastinal compart-
ment or the paravertebral gutters. MPNSTs of the anterior mediasti-
num arising from the phrenic nerve are exceptional. Their prognosis
is poor due to the high potential of local tumor recurrence and metas-
tasis. Complete surgical resection remains the only radical treatment.
However, the outcomes after this treatment alone cannot be consid-
ered satisfactory. Preoperative chemotherapy could be an interesting
therapeutic option for unresectable tumors. We report here the case of
a 77-year-old woman with an MPNST located at the anterior medi-
astinum arising from the phrenic nerve. This tumor was successfully
managed with multimodal therapy combining preoperative chemo-
therapy, complete surgery and adjuvant radiation.

Keywords: Malignant peripheral nerve sheath tumor; Phrenic nerve;
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Introduction

Malignant peripheral nerve sheath tumors (MPNSTs) are rare
sarcomas which originate from peripheral nerves or from cells
associated with the nerve sheath, such as Schwann cells, peri-
neural cells, or fibroblasts [1]. They represent 5-10% of soft
tissue sarcomas (STSs) and can occur either spontaneously
or in association with type 1 neurofibromatosis [1, 2]. Those
involving intrathoracic nerves and located at the anterior and
middle mediastinum are even more exceptional [2-4]. To the
best of our knowledge, few cases of MPNSTSs arising from the
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phrenic nerve have been described in the literature [3-6].

MPNSTs are very aggressive tumors with high recurrence
rate after excision and increased risk of distant metastasis.
Their prognosis is poor with a 5-year overall survival of 50%
[4-7]. Complete surgical resection with safe margins remains
the treatment of choice. Adjuvant or neoadjuvant radiation has
been proven to be a significant treatment tool in several se-
ries. Chemotherapy can be used as adjuvant treatment, but its
efficacy has not been proven. It can be useful for metastatic
disease or in neoadjuvant setting for large and unresectable
tumors [8]. In this report, an unusual case of MPNST aris-
ing from phrenic nerve is described. A particular therapeutic
approach is presented here, with relevant literature review.
Multimodal treatment including preoperative chemotherapy,
wide local resection with safe margins and adjuvant radiation,
constitutes a successful management of this unresectable MP-
NST. Complete surgical resection is the best indicator of good
prognosis [7].

Case Report

A 77-year-old woman presented with dyspnea, dry cough and
right-sided chest pain for the previous 6 months. On physical
examination, breath sounds were decreased on the right side.
The skin examination showed no “cafe au lait” spots or subcu-
taneous tumors.

Contrast enhanced computed tomography (CT) scan of
the chest revealed a well circumscribed heterogenous mass of
the anterior mediastinum lateralized to the right measuring 11
cm in major axis without compression of the superior vena.
This mass presents close contact with the ascending aorta and
the right atrium with obvious pericardial thickening (Fig. 1).
An interventional radiologist performed a transthoracic needle
core biopsy, which revealed a mesenchymal lesion. An ante-
rior mediastinotomy (Chamberlain procedure) was then per-
formed to obtain adequate tissue for a precise diagnosis. On
microscopic examination, the tumor consisted of neoplastic
spindle cell proliferation arranged in interlacing bundles with
large and irregular nuclei and frequent mitoses (around 10 mi-
toses per 10 fields) (Fig. 2a, b). Immunohistochemistry (IHC)
staining was performed. The panel of monoclonal antibod-
ies consisted of cytokeratin 5, 6, 7, and 20, vimentin, smooth
muscle actin, CD-117, thyroid transcription factor-1 (TTF1),
epithelial membrane antigen (EMA), CD-34, and S-100 pro-
tein. Tumor cells were positive for vimentin strongly (Fig. 3)
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Figure 1. A contrast-enhanced computed tomography showing a het-
erogeneous mass with contrast enhancement in the right anterior me-
diastinum.

and uniformly and negative for PS100 and other markers. This
morphological and immunohistochemical aspect was compat-
ible with high-grade MPNST. After pathological diagnosis
was established, whole body CT scan was performed but did
not reveal any tumor. The tumor was considered unresectable
and the patient received three cycles of chemotherapy based
on adriamycin 75 mg/m?. Chest CT scan performed thereafter
showed partial response consisting of 30% decrease of the tu-
mor volume allowing complete surgical excision of the tumor
(Fig. 4).

Right posterolateral thoracotomy was performed over the

vimentine|

Figure 3. Image showing strongly and uniformly positive vimentin
staining.

fifth rib using double-lumen endotracheal tube to permit uni-
lateral deflation of the right lung. Surgical exploration revealed
firm, irregular, and completely encapsulated mass involving
the right phrenic nerve, with conservation of the cleavage
plane with the trachea, the superior vena cava, the ascending
thoracic aorta, and lung. The tumor was completely resected
and partial resection of the right phrenic nerve was performed
ensuring RO surgery (Figs. 4, 5).

Final pathology confirmed the diagnosis of MPNST origi-
nating from the right intrathoracic phrenic nerve in an old fe-
male patient with no clinical evidence of Von Recklinghausen
disease. No areas of hemorrhage or necrosis were seen.

The postoperative course was uneventful, and the patient
was discharged on the fourth postoperative day. Six weeks lat-
er, the patient underwent adjuvant three-dimensional confor-
mal external beam radiation to the surgical bed at the dose of

Figure 2. (a) Oval to spindle shaped cells with hyperchromatic and pleomorphic nuclei (magnification, x 4). (b) High mitotic activ-

ity in tumor cells (magnification, x 40).
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Figure 4. CT scan after three cycles of chemotherapy showing a partial
response of 30% in the volume of the mass. CT: computed tomography.

60 Gy in 30 fractions with mild acute side effects and overall
a very good tolerance.

The patient remained free of recurrence 3 years after her
treatment.

Discussion

There are two main reasons to present this interesting case re-
port. First is the unusual demographics and location of MPNST
in our patient [6-8]. Second one is the successful management
with multimodal therapy, which suggests probable benefit of
preoperative chemotherapy in some patients [9, 10].

MPNST of the intrathoracic phrenic nerve is a malign
neurogenic tumor that arises from the nerve sheath and can
involve the middle or anterior mediastinum. Although there
have been few reports of the thoracic location of this neo-
plasm, most of them are located at the posterior mediastinum
in the paravertebral gutters [11]. MPNSTs of the phrenic nerve
have been described previously, but they appear to be even
rarer than neurofibromas, with less than 20 cases reported in
the English literature [12-14].

MPNSTs are typically seen in patients between 20 and 50
years old, although occasional cases may be seen in the el-
derly population. Known main risk factors include previous
radiation exposure (either therapeutic or environmental), pre-
existing neurofibromas, and neurofibromatosis type 1 (Von
Recklinghausen disease), which is the most important risk fac-
tor, accounting for almost 50% of patients with MPNST [10].
In our case, the patient is female, 77 years old. The site of the
injury is the phrenic nerve and the patient has no sign of neu-
rofibromatosis-1.

Diagnosis is particularly difficult because of the variable
pathological presentation and unpredictable differentiation.
The clinical features depend on the site, size, and malignant
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Figure 5. Nodular soft tissue mass measuring 10 x 9 x 6 cm and
weighing 342 g.

potential of the tumor [10, 11]. Most of these tumors occurring
inside the chest or abdomen take longer for the symptoms to
express and in many cases discovery is delayed, meaning that
the tumor grows and in many cases can no longer be com-
pletely excised upon discovery, or may be inoperable. These
tumors are often found incidentally at standard chest X-ray
[15]. Phrenic nerve tumors should be suggested in front of any
rounded mass opposite the path of the nerve and should not be
confused with primary cardiac tumors. In our case, there were
some symptoms such as chest pain, cough, and dyspnea related
to the mass effect.

The microscopic diagnosis of MPNSTs is difficult because
of their cellular origin and histopathological similarities with
other spindle cell sarcomas like monophasic synovial sarcoma,
leiomyosarcoma and fibrosarcoma [13]. Thus, a combination
of gross, histopathological, and immunohistochemical studies
are used for diagnosing these tumors. Malignancy is retained
on cell pleomorphism, high number of mitosis and capsular in-
filtration [13-15]. Also, the lack of well-delimited borders and
encapsulation, invasion signs, significant atypia and necrosis
suggest malignancy. Large areas of necrosis and high mitotic
activity are typical [13].

IHC guides the diagnosis but is not specific. In contrast to
benign and locally aggressive schwannomas, which demon-
strate uniform immunoreactivity for S-100 protein, malignant
entity may show patchy or absent immunoreactivity for this
antigen [10-13]. In our case, IHC showed intense positivity
to vimentin and negativity to PS100. Diagnosis was based on
both morphological and immunohistochemical aspects which
were compatible with high-grade MPNST.

Full assessment is required before starting treatment. The
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minimum requirements for staging include chest imaging by
CT scan and/or magnetic resonance imaging (MRI), which
are necessary to localize the tumor accurately, and to pro-
vide information about tumor size and involvement of adja-
cent organs, and help in surgical planning. Although there is
significant overlap between imaging features of large benign
and malignant peripheral nerve sheath tumors. MPNST should
be suspected if there is heterogeneous density, focal areas of
central necrosis, ill-defined borders, rapid growth on interval
imaging, invasion of surrounding soft tissues, and destruction
of surrounding bone structures [13, 14]. MPNSTs have meta-
static potential, which requires distant workup staging [11].
Metastatic spread is hematogenous and metastatic locations
are diverse. In our case, the antero-inferior mediastinal tumor
appears to be of inhomogeneous density with enhancement of
the periphery and the central portion without any detected me-
tastasis.

Prognostic factors are tumor size, grade of malignancy,
speed of clinical evolution, degree of cellular pleomorphism
and mitotic activity. Prognosis is usually poor, especially in
large invasive tumors, those related to NF1, and those with
high-grade histologic features [8, 12-16].

The mainstay of therapy of MPNST is complete surgi-
cal resection with negative margins [5, 12-16]. MPNSTs are
biologically aggressive in nature with rapid progression, and
then surgery must be planned as soon as the pathological di-
agnosis has been made. Moreover, surgery should preferably
be performed by specialized surgeons in the management of
sarcomas; this could ensure higher rates of complete surgi-
cal resection which is the best indicator of good prognosis.
Currently the introduction into clinical practice of additional
chemotherapy and radiotherapy can improve immediate and
long-term treatment results of such patients [8, 17].

The use of pre- or postoperative adjuvant therapy is not
yet well codified. Adjuvant radiotherapy to the tumor bed and
possibly other sites of bulky may be beneficial in preventing
local tumor relapse. It may be a very useful therapy to improve
local control [10-12, 15]. In our patient, MPNST was identified
in the anterior mediastinum extending behind the right anterior
chest wall with suspicious invasion of its surrounding capsule.
Complete wide excision of the mass was done with parietal
resection and finally negative margins were obtained. Adju-
vant radiotherapy to the tumor bed was indicated to ensure lo-
cal control and to decrease any chance of further relapse. Our
patient is still asymptomatic with no evidence of recurrence
so far.

Recurrences of MPNST are associated with poor progno-
sis. Zou et al reported that MPNST recurrences are strongly
associated with positive surgical margins, poorly sensitive to
chemotherapy and relatively more radioresistant [15].

There are few data regarding the efficacy of chemotherapy
on MPNSTs. Neoadjuvant chemotherapy could be considered
in case of unresectable disease, or when tumor excision re-
quires mutilating surgery. It is based on anthracycline-based
chemotherapy, whether or not combined with external radio-
therapy, possibly in concomitant treatment.

The role of chemotherapy in advanced MPNST is unclear.
Most MPNSTs are biologically high-grade sarcomas that tend
to recur (40-65%) and metastasize (40-80%) most commonly
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to the lungs [8, 10, 17]. A retrospective study compared the ef-
ficacy of first-line chemotherapy based on anthracyclines and/
or ifosfamide [18] in patients with MPNST (175 patients) with
those with other types of STSs (2,500 patients). This study did
not show any difference between the two groups in terms of
objective response (21% and 22% respectively), progression-
free survival (17 and 16 weeks), or overall survival (48 and 51
weeks). However, treatment with combination of doxorubicin
and ifosfamide achieved higher response rate (not specified
in the article) than that obtained with doxorubicin alone, but
without overall survival improvement.

Only one prospective phase II study specifically looked at
the efficacy of chemotherapy in patients with metastatic MP-
NST [19]. Chemotherapy consisted of two cycles of a com-
bination with adriamycin/ifosfamide, followed by two cycles
of combination with etoposide/ifosfamide. Forty-eight patients
(33 MPNSTs on NF1 and 15 sporadic) were included. This
treatment produced a response rate of 17.2% for patients with
NF1 and 33.3% for sporadics. In addition, this study highlights
the potential role of etoposide in the treatment of MPNST.

Conclusions

The addition of our case to the literature offers new clinico-
pathological data useful for better defining the diagnosis and
biological behavior of MPNST. The purpose of presenting
this case is not only to report an uncommon tumor but also
to raise awareness among clinicians adding this clinical entity
as a differential diagnosis when a mediastinal anterior mass is
identified. Neoadjuvant chemotherapy or radiotherapy should
be considered in locally advanced disease to obtain complete
resection. Better knowledge of these tumors, particularly of
their molecular origins, should allow their classification and
therefore their treatment to evolve.
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