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Abstract

Malignant peripheral nerve sheath tumour (MPNST) is a very rare soft tissue tumour with poor prognosis. The article describes the case
of a patient cured from Hodgkin’s lymphoma (HL) by means of chemotherapy and radiotherapy who developed the mediastinal tumour
histopathologically corresponding to MPNST 10 years after completion of the therapy.
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Introduction

Malignant peripheral nerve sheath tumour (MPNST) is a
rare spindle cell tumour belonging to the class of soft tissue
sarcomas usually occurs de novo [1]. The risk factors are
neurofibromatosis type 1 (NF1) and prior radiation therapy
(in ca. 11% of cases MPNST) [2]. The primary method of
treatment is radical tumour resection followed by adjuvant
radiation therapy [1]. Multidrug chemotherapy is not
routinely recommended. [2] MPNST is associated with a
very poor prognosis: the mean survival time is around 30-
45 months [1].

Case report

A 15-year-old boy was diagnosed with a tumour in the
upper left mediastinum, histopathologically corresponding
to MPNST, with no distant metastases. At the age of 5 years
the patient was diagnosed with HL, classical type, stage IIA
and treated with chemotherapy (three cycles of B-DOPA:
bleomycin 4 mg/m? intravenous (i.v.) day 2, 5, dacarbazine
150 mg/m? i.v. day 1-5, vincristine 1,5 mg/m? i.v. day 1,
adriamycin 60 mg/m? i.v. day 1, 5, prednisone 40 mg/
m? p.o. day 1-5 and two cycles of MVPP: nitrogranulogen
6 mg/m? i.v. day 1, 8, vinblastine 6 mg/m? i.v. day 1, 8,
procarbazin 100 mg/m? p.o. day 1 - 10, prednisone 40 mg/
m? p.o. day 1-10) and irradiation (dose of 25 Gy/T to the
cervical/supraclavicular lymph node region) according to
the protocol of the Polish Paediatric Leukemia/ Lymphoma
Study Group - HD 97 [3].

Ten years after completing HL treatment the patient was
diagnosed with left-sided Horner's syndrome. An X-ray
examination of the chest revealed opacity within the
apex of the left lung, with a polycyclic lower border-visible
oval-shaped, partially well-circumscribed shadows (one
measuring 5.6 x 3.8 cm), probably consistent with a solid

lesion. The features of the findings suggest a hyperplastic
lesion with accompanying inflammatory/ atelectatic
lesions in segment LS 1/2. An additional CT scan of the
chest was performed, yielding the following findings: a
well-circumscribed heterogeneous (with density varying
from 15 to 70 jH) nodular mass measuring 8.2 x 7.5 cm
(ds x ap-measurements in axial scans) x 5.6 cm (cc) visible
in the upper posterior mediastinum on the left. The lesion
reaches the superior thoracic aperture, and posteriorly
adheres to the vertebral bodies as well as posterior and
lateral sections of the four upper ribs, and also adjoins
the trachea and the oesophagus. The mass surrounds and
deforms the initial portions of the left common carotid
artery, the left internal jugular vein and left subclavian
vessels, and adheres to the upper circumference of the
aortic arch (Figure 1).

Tumour biopsy was performed twice. A needle biopsy
failed to provide a diagnostic result, and a subsequent
open biopsy yielded the diagnosis of neurofibroma/
ganglioneurofibroma. Due to the clinical progression of the
disease, growing muscular weakness in the left hand and
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Figure 1 CT examination: axial scan of the chest, a well-circumscribed
nodular mass measuring 8.2 x 7.5 cm (ds x ap - measurements in axial
scans) x 5.6 cm (cc) visible in the upper mediastinum on the left.

tumour mass enlargement to 13.3 x 10.3 cm seen on an
imaging test, a third operative procedure was performed
(non-radical tumour resection), based on which MPNST was
diagnosed. Tumour cells demonstrated the presence of
S-100 protein, neurofilament and neuron-specific enolase,
in a small number of cells - B-cell ymphoma, p53, with a
negative reaction for epithelial membrane antigen, desmin
and smooth muscle actin. Around 70-80% of cells were
positive for Ki-67. The boy was identified with unfavourable
factors: large amount of tumour necrosis and high mitotic
index. NF1 was excluded.

In view of the location and extent of the lesion it was
impossible to perform a primary radical surgical procedure,
so the patient began chemotherapy according to the CWS
2006 protocol for the high-risk “non-RMS-like” group
(ifosfamide, vincristine, actinomycin, adriamycin) [4]. The
chemotherapy regimen failed to induce any tumour mass
reduction. The patient was then accepted for second-
line chemotherapy according to CWS 2006 (carboplatin,
etoposide, ifosfamide). After seven weeks of second-
line chemotherapy a MRI scan showed the tumour to be
unchanged. At the same time, the severity of the clinical
symptoms of the disease increased, and the patient
started to experience pain in the left hand. Non-standard
chemotherapy with vincristine and cyclophosphamide
was introduced. Overall, the patient received six cycles of
chemotherapy and radiation therapy (total dose: 50.4 Gy
administered to the mediastinal region). Imaging scans
of the chest failed to show any signs of tumour mass
reduction [4, 5].

Massive disease progression was seen 19 months after the
primary diagnosis. Imaging scans showed a lesion, around
5 cm in size, located within the spinal canal, in the Th1-
Th3 section, compressing the spinal cord and causing its
posterior displacement. Palliative chemotherapy (second-
line chemotherapy according to CWS-2002-P: 4 cycles of
the topotecan 1 mg/m? i.v. day 1-4, carboplatin 150 mg/
m? i.v. day 1-4) and anti-oedematous treatment (mannitol,
steroids) were administered [5]. Palliative decompression
of the spinal cord in the cervical section was performed.
Tissue samples confirmed the diagnosis of MPNST with
rhabdomyomatous differentiation (triton tumour G3)
(Figure 2). The patient died 25 months after MPNST
diagnosis.
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Figure 2 Specimen of the tumor tissue: MPNST, a group of the cells with
rhabdomyoblastic differentiation (magnification x400).

Discussion

MPNST is a very rare soft tissue tumour with an incidence
in children estimated to be under 0.001%. A major
importance in MPNST epidemiology is attributed to NF1
and to prior radiotherapy if occurring as a secondary
malignancy. Radiation therapy is a known etiological
factor triggering secondary tumours. The most common
of them are osteosarcoma and fibrosarcoma. There are
case reports of MPNST developing as a secondary tumour
after radiation therapy. According to Ducatman et al., out
of 120 diagnosed cases of MPNST 11% were irradiation-
associated, especially in NF1 patients [6]. Radiation
therapy administered in combination with chemotherapy,
particularly in the treatment of HL, may contribute to
the development of MPNST as a secondary tumour. The
literature describes the case of a patient who developed
MPNST (mediastinal tumour) nine years after HL diagnosis.
Despite undergoing surgery and chemotherapy, the patient
died within two years of MPNST diagnosis [7]. Another
patient was diagnosed with metastatic MPNST originating
in the left brachial plexus. The disease occurred 10 years
after radiation therapy for HL. The patient died 18 months
after the diagnosis [8]. The mean period from radiation
therapy to the development of a secondary tumour is
estimated to be 15.6 years [9]. Also, attention should be
given to another triggering factor, i.e. frequently performed
imaging examinations (particularly CT scans) and their
potential effect on carcinogenesis in children. Oncological
patients, particularly diagnosed with solid tumours, require
diagnostic imaging procedures both before establishing
the final diagnosis and commencing therapy and during
the evaluation of treatment efficacy and monitoring of
disease remission. According to available estimates, out
of 600,000 CT scans of the head and abdomen which are
performed in the USA each year in patients under the age
of 15, a total of 500 patients may develop a tumour related
to exposure to harmful radiation [10].

Secondary tumours are also a major late complication
of chemotherapy and affect 10% of all patients, though
they can occur in 15% of patients with a history of HL
within 20 years of diagnosis [11, 12]. If radiation therapy
during the primary HL treatment had been reduced to an
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absolute minimum, perhaps it might have been possible
to prevent MPNST in the patient discussed in the present
study. According to the Polish Paediatric Leukemia/
Lymphoma Study Group - HD 97 protocol, irradiation was
administered to all patients at disease stages IA HR, IB,
[IA HR, IIB, Il and IV [3]. At present, in conformity with the
EuroNet PHL C1 protocol which is followed in Poland, the
decision to commence radiation therapy is not taken until
the completion of two initial chemotherapy cycles [13].
Irradiation is administered only to those patients whose
response to therapy is unsatisfactory. This approach makes
it possible to avoid radiation therapy even in patients with
stage IV disease (provided that they have a good response
to chemotherapy).

Moreover after HL treatment there is also a risk of
developing a second malignancy with relative risk 4,6/
10,000 person-years. The relative risk is higher with
combined chemotherapy and radiotherapy than with
radiation therapy alone (4,1 vs 6,0) [14].

The patient described above received chemotherapy
(including nitrogranulogen) and radiation therapy for HL
at a pre-school age. Ten years later, he was diagnosed with
MPNST located in the upper left mediastinum, probably as
a second or secondary malignancy. Due to the significant
correlation existing between the occurrence of MPNST
and NF1, despite the absence of clinical manifestations of
neurofibromatosis, the patientwas examined to determine
possible rearrangements in the 17g11.2 region, however
the result was negative.

MPNST is characterized by a very poor prognosis. The basic
treatment method is radical surgical resection followed
by radiation therapy. Since radical tumour resection was
impossible throughout the entire treatment period, the
patient discussed here received successive chemotherapy
cycles and radiation therapy. Irradiation treatment was
delayed by around two months due to concerns about
further secondary carcinogenesis. The inefficacy of
treatment and the observed gradual progression of the
disease during chemotherapy corroborated the resistance
of MPNST to chemotherapy and radiation therapy which
has been reported in the literature [15]. In addition, the boy
was identified with a number of factors which are known
to have an adverse effect on prognosis - including prior
irradiation treatment, large amount of tumour necrosis,
high mitoticindex and disease progression during therapy.
It must also be noted that the repeated histopathological
analysis diagnosed Triton tumour which is an extremely
rare form of MPNST with a high malignancy index.

Conclusion

Summing up, a patient with a history of HL treatment
(chemotherapy, radiation therapy) and multiple imaging
examinations (X-ray and CT scans of the chest) developed
with high probability a secondary tumour (MPNST) within
the irradiated site, i.e. in the upper left mediastinum.
Since radical resection was not a viable option because
of poor accessibility of the tumour, extremely malignant
nature of MPNST and presence of poor prognostic factors,
multidrug chemotherapy (four lines of treatment in total)
and radiation therapy were administered. The treatment

failed to yield the desired effect. Taking into account the
poor outcome of treatment in the patient discussed,
restricting anticancer therapy to a required minimum with
a reduction or elimination of radiation therapy, coupled
with treatment adjustment to the stage of the disease,
could make it possible in the future to reduce late side
effects, including a secondary malignancy, associated with
the treatment of primary tumours in childhood.
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