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ARTICLE INFO

Abstract
A malignant peripheral nerve sheath tumour (MPNST) is a highly aggressive 
sarcoma. This disease develops in a number of people with neurofibromatosis 
type 1 (NF1), which is a common genetic disease. The paper presents a patient 
with typical manifestations of a malignant tumour of the peripheral nerve 
sheath, in the form of a large tumour of primary localisation in the distal part of 
the left thigh and left popliteal fossa and with significant dissemination into the 
lung parenchyma, which was accompanied by respiratory risk. The first opera-
tion of the tumour was done four years earlier, after which the patient did not 
come for regular check-ups. Nine cycles of chemotherapy were performed by 
Doxorubicin / Ifosfamide / Mesna protocol with clinical improvement and sta-
bilisation, but without a significant impact on the dynamics of the disease and 
the overall survival was 14 months. It is of utmost importance to early recog-
nise clinical presentation of the malignant form of this tumour and active su-
pervision of a patient with a benign form by experts. In this way, it is possible to 
apply the optimal treatment modality in a timely manner.
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Introduction

A malignant peripheral nerve sheath tumour 
(MPNST) is a highly aggressive sarcoma. These 
tumours arise de novo or by the transformation 
of plexiform neurofibromas which are one of the 
manifestations in patients with an uncommon 

variant of neurofibromatosis type 1 (NF1). NF1 is 
an autosomal dominant inherited disease that is 
caused by a mutation in the NF1 gene. The clinical 
presentation of NF1 is diverse: white coffee-co-
loured skin spots (Café au lait), pigmented nod-
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Case presentation

In May 2019, a 35-years old male was examined 
at the Oncology Clinic of the University Clinical 
Centre of Republic of Srpska, due to prior radio-
logically discovered multiple soft tissue lesions 
of the lung parenchyma bilaterally. At the time, 
the patient was respiratory insufficient, ECOG 
PS (Eastern Cooperative Oncology Group, ECOG, 
Performance Status, PS) was 3. The main difficul-
ties were persistent productive cough, shortness 
of breath and weight loss with preserved appe-
tite. Anamnestic data showed that he underwent 
surgery in 2015, during which the tumour was 
removed from the distal part of the left thigh and 
left popliteal fossa. A pathohistological finding of 
resected tissue confirmed that it was neurofibro-
matosis (non-malignant). Additional anamnestic 
data were acquired from the patient, which de-
scribed a more significant number of relatives in 
the close family with the same skin nodules.

ules in the iris, pseudoarthrosis, scoliosis, various 
cosmetic problems. NF1 affects an estimated 1 per 
3,500 people, making it a common genetic disor-
der.1, 2

People with this mutation have an increased risk 
of developing benign but also malignant tumours, 
such as optic gliomas (15-20 %), pheochromocyto-
ma (0.1-5.7 %), gastrointestinal stromal tumours 
(GIST) (4–25 %), rhabdomyosarcoma (1.4–6 %), 
MPNST (8–13 %), a seven times higher risk of de-
veloping leukaemia and a five-times higher risk of 
developing breast tumours.3 Almost one quarter 
(20-25 %) of patients with NF1 develop plexiform 
neurofibroma (PNF), most often at an early age, 
which has a high tendency of malignant alteration 
into MPNST.4

Poor prognostic factors are deeper tumour locali-
sation, locally advanced disease and R2 resection, 
which are more common in patients with NF1-as-
sociated MPNST as opposed to the sporadic onset 
of the disease.12 Treatment of the local disease is 
primarily surgical. Recurrence of the disease, after 
surgical treatment, can be expected in one-third 
to one-half of patients. The most common sites of 
dissemination are the lungs, followed by the bones 
and visceral organs of the abdomen, primarily the 
liver and peritoneum, central nervous system and 
the least common lymph nodes. Chemotherapy 
and radiotherapy are used in advanced and sys-
temic diseases.5, 6

Figure 1: White coffee stains (Café au lait)

Clinical examination revealed several white cof-
fee-coloured spots on the anterior abdominal wall 
(Figure 1) and a large number (> 10) of soft tis-
sue subcutaneous nodular lesions of various sizes 
(neurofibromas). In the area of the previous op-
eration, there was now a large tumour whose di-
ameter exceeded the scope of the ultrasound field 
of the probe. It was decided to perform computed 
tomography (CT) guided percutaneous needle bi-
opsy of available lung lesion.

Furthermore, the revision of the pathohistological 
findings of the material obtained by the operative 
procedure from 2015 was requested. The pathol-
ogist's report confirmed that the tumour tissue 
obtained by needle biopsy from the lungs and the 
revision report of the previous pathohistological 
finding were the same type of tumour which cor-
respond to MPNST (Figures 2 and 3).

Histological characteristics in the primary tumour 
and metastasis in the haematoxylin and eosin 
(HE)-stained preparations were identical, while 
immunohistochemistry was different. In prima-
ry tumour, focal positivity of S100 and α-smooth 
muscle actin (SMA) was noted, while metastasis 
tissue was S100 negative and SMA positive. The 
difference in immunophenotype may be since 
staining in the primary tumour was done on a 
large section of the tumour, while metastasis sam-
ple was much smaller obtained by needle biopsy 
in which part of the tumour expressing S100 was 
not involved because expression in the primary 
tumour was focal (Figure 2).

The patient underwent additional diagnostics. 
Chest computerised tomography (CT) scan (Fig-
ure 4) showed numerous metastases (over 100) 
in the lungs, where the largest was measured 7.3 
cm on the long axis. Magnetic resonance imag-
ing (MRI) of the left thigh showed a large tumour 
mass (craniocaudal diameter 13.5 cm) in the dis-
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Figure 2: A) Primary tumour (HE 10x); B) lung metastasis (HE 10x); C) primary tumour (HE 40x) (arrow indicates mitosis)

Figure 4: Chest computerised tomography (CT) scan prior to sys-
temic therapy

Figure 5: Chest computerised tomography (CT) scan after six 
cycles of chemotherapy

Figure 3: A) Primary tumour (S100 20x); B) lung metastasis (S100 10x); C) primary tumour (SMA 10x); D) lung metastasis (SMA 20x); 
E) primary tumour (Ki67 20x)
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tal posterior thigh region and part of the popliteal 
fossa. Positron emission tomography-computed 
tomography (PET-CT) with 18F-FDG confirmed 
the existence of an expansive metabolically active 
tumour mass in that region, multiple metabolical-
ly active lesions in the lungs and spots of moder-
ately increased metabolic activity in the posterior 
aspects of the right and left thigh and lower legs.
It was decided to start treatment with chemother-
apy according to the Doxorubicin / Ifosfamide 
/ Mesna protocol. After three cycles of chemo-
therapy, the patient had minimal respiratory dis-

tress, ECOG PS 1. Control chest CT scan (Figure 
5) showed a moderate decrease in the size of the 
lung metastases compared to the previous exam-
ination.

Treatment was continued according to the same 
chemotherapy protocol. A total of six cycles were 
applied by October 2019, with good tolerance, no 
cycle delay and with the support of Granulocyte 
Colony-Stimulating Factor (G-CSF). The achieved 
results were a partial response (PR) of the lungs 
metastases, followed by clinical improvement of 
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the general condition, while there was a local pro-
gression of the tumour mass in the distal part of 
the left thigh and popliteal fossa. The patient was 
referred for palliative surgery. As a result of the 
operation, paresis of the left foot was left behind. 
The patient was admitted to the oncologist again 
in February 2020 for a regular check-up. Chest 
and abdominal CT scans showed the progression 
of the lung metastases and multiple nodules in 
the spleen, which were highly suspicious for me-
tastases. At that time, the progression-free sur-
vival (PFS) period for the patient was about eight 
months.

A tumour board decided to continue treatment 
with previously administered chemotherapy 
(Doxorubicin / Ifosfamide / Mesna), up to a cumu-
lative anthracycline dose. Three more cycles (nine 
in total) were applied with good tolerability. After 
that, the patient was monitored regularly. In June 
2020, the patient's general condition rapidly de-
clined, accompanied by the onset of neurological 
symptoms. A head CT scan showed the presence 
of multiple metastases in the endocranium. Palli-
ative radiotherapy was performed and supportive 
care was continued. The patient passed away in 
August 2020. Overall Survival (OS) was approxi-
mately 14 months.

Discussion

About 10 % of all soft tissue sarcomas belong to 
MPNST, whereby 50 % occur in people diagnosed 
with neurofibromatosis type 1. The disease is 
more often in male population. The most common 
localisations are the extremities and the trunk.7

This type of sarcoma most often metastasises to 
the lung, which was the case with the presented 
patient. Other possible localisations are bones, 
adrenal glands, liver, diaphragm, brain, mediasti-
num, ovary, retroperitoneum, and kidneys, which 
are other authors’ conclusions.8

The two-year survival of patients with NF1, who 
develop MPNST, is 21 %, while the five-year sur-
vival is 18 %. Tumour size, localisation, sex, as 
well as choice of treatment have the most signif-
icant impact on OS. A poor treatment outcome is 
associated with the tumour size (> 10 cm) and the 
presence of NF1.9

In metastatic and inoperable diseases, research 
data has shown shorter OS survival in patients 

associated with NF1. However, precise reasons 
were not yet concluded, even though leads are 
pointing out that chemotherapy sensitivity is 
lower in this population of patients. The OS for 
this patient was almost 14 months as previous 
statistic shows.12

Surgical treatment is the cornerstone in the 
treatment of localised disease with the tendency 
to achieve negative resection margins.12 Chemo-
therapy and radiotherapy have not shown a signif-
icant effect on survival.8 A Dutch national study, 
published in the European Journal of Cancer last 
year, showed that primary surgical treatment 
was performed in 88 % of patients with localised 
MPNST and in whom R0 resection was achieved 
in 66.3 % of all patients. Additional radiotherapy 
was performed in 44.2 % of patients. Postopera-
tive radiotherapy was mainly performed (in 42.5 
%), but preoperative radiotherapy was preferred 
at the end of the study. Chemotherapy was most-
ly given to patients with retroperitoneal local-
isation of the primary tumour. In inoperable tu-
mours, treatment options were radiotherapy and 
chemotherapy, but radiotherapy was generally 
preferred.10

Treatment options for advanced MPNS as well as 
metastatic disease are very limited and results 
are modest. The recommendations are mostly 
the same as for other forms of soft tissue sarco-
ma. An essential treatment recommendation is 
chemotherapy Doxorubicin as monotherapy or 
the Doxorubicin/Ifosfamide combination, with 
better results being achieved with combination 
therapy, primarily in PFS (EORTIC study 62012).11 
The other often used cytostatics are vincristine, 
cyclophosphamide, dactinomycin and etoposide. 
Preference should always be given to inclusion 
in clinical studies where experimental drugs 
are given if this is possible. In the search for new 
drugs, many studies were performed, mainly 
phase I and II, where the effects of new target-
ed therapy were examined, such as Erlotinib, 
Sorafenib, Imatinib, combinations Everolimus/
Bevacizumab (SARC016), Sirolimus/Gantespib 
(SARC023). Even though studies were negative, 
they are becoming solid ground for future stud-
ies and new generation of drug modalities that 
will have possible promising results in the time 
ahead.13-15

It is worth mentioning the new drug Selumetinib 
(MEK1/2 inhibitor). The drug was approved in 
April 2020 by the FDA for paediatric patients two 
years of age and older with inoperable plexiform 
neurofibromas related to NF1. The drug was ap-
proved after a phase II clinical trial. The results of 
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Conclusion

Early recognition of the clinical signs of this ge-
netic disease is essential. Moreover, active ex-
pert supervision is very important, primarily 
to identify all suspicious lesions promptly and 
apply optimal treatment modalities, in the first 
place surgical. It is significant not only for the 
patients but also for their relatives, who should 
be included in the supervision due to the hered-
itary nature of this disease. A multidisciplinary 
approach is needed to ensure an optimal treat-
ment in patients with rare malignancies.

One of the steps in improving the treatment 
and care of patients with malignant tumours 
of the peripheral nerve sheath is undoubtedly 
the establishment of the Centre for Rare Tu-
mours in the Republic of Srpska, where in one 
place, patients with this but also other rare 
malignancies would be supervised by experts, 
applied appropriate diagnostic procedures and 
implemented optimal treatment modalities.

Acknowledgements

None.

Conflict of interest

None.

References

1. Kumar V, Abbas A, Aster J, editors. Robbins Basic Pa-
thology. Philadelphia: Elsevier, 2018.

2. Pinson S, Wolkenstein P. [Neurofibromatosis type 1 or 
Von Recklinghausen's disease]. Rev Med Interne. 2005 
Mar; 26(3):196-215. French-

3. Hirbe AC, Gutmann DH. Neurofibromatosis type 1: 
a multidisciplinary approach to care. Lancet Neurol 
2014 Aug;13(8):834-43.

4. Zhou H, Coffin CM, Perkins SL, Tripp SR, Liew M, Vis-
kochil DH. Malignant peripheral nerve sheath tumor: 
a comparison of grade, immunophenotype, and cell 
cycle/growth activation marker expression in sporad-
ic and neurofibromatosis 1-related lesions. Am J Surg 
Pathol 2003 Oct;27(10):1337-45.

5. Goldblum JR, Weiss SW, Folpe AL. Enzinger and Weiss's 
Soft Tissue Tumors, Seventh Edition. Philadelphia: El-
sevier, 2019.

6. Stucky CC, Johnson KN, Gray RJ, Pockaj BA, Ocal IT, 
Rose PS, et al. Malignant peripheral nerve sheath tu-
mors (MPNST): the Mayo Clinic experience. Ann Surg 
Oncol 2012 Mar;19(3):878-85.

7. Campanacci M. Bone and soft tissue tumors. Clinical 
features, imaging, pathology and treatment. Wien: 
Springer Verlag, 1999. 

8. Korf BR. Malignancy in neurofibromatosis type 1. On-
cologist 2000;5(6):477-85.

9. Vasconcelos RAT, Coscarelli PG, Alvarenga RP, Acioly 
MA. Malignant peripheral nerve sheath tumor with 
and without neurofibromatosis type 1. Arq Neurop-
siquiatr 2017 Jun;75(6):366-71.

10. Martin E, Coert JH, Flucke UE, Slooff WM, Ho VKY, 
van der Graaf WT, et al. A nationwide cohort study 
on treatment and survival in patients with malignant 
peripheral nerve sheath tumours. Eur J Cancer 2020 
Jan;124:77-87.

11. James AW, Shurell E, Singh A, Dry SM, Eilber FC. Malig-
nant peripheral nerve sheath tumor. Surg Oncol Clin N 
Am 2016 Oct;25(4):789-802.

12. Valentin T, Le Cesne A, Ray-Coquard I, Italiano A, De-
canter G, Bompas E, et al. Management and progno-
sis of malignant peripheral nerve sheath tumors: The 
experience of the French Sarcoma Group (GSF-GETO). 
Eur J Cancer 2016 Mar;56:77-84.

13. Bradford D, Kim A. Current treatment options for ma-
lignant peripheral nerve sheath tumors. Curr Treat Op-
tions Oncol 2015 Mar;16(3):328. doi: 10.1007/s11864-
015-0328-6.

14. Widemann BC, Lu Y, Reinke D, Okuno SH, Meyer CF, 
Cote GM, et al. Targeting sporadic and neurofibroma-
tosis type 1 (NF1) related refractory malignant pe-
ripheral nerve sheath tumors (MPNST) in a Phase II 
Study of Everolimus in Combination with Bevacizum-
ab (SARC016). Sarcoma 2019 Jul 24;2019:7656747. doi: 
10.1155/2019/7656747.

15. Kim A, Lu Y, Okuno SH, Reinke D, Maertens O, Peren-
tesis J, et al. Targeting refractory sarcomas and ma-
lignant peripheral nerve sheath tumors in a phase I/
II Study of Sirolimus in combination with Ganetespib 
(SARC023). Sarcoma 2020 Jan 30;2020:5784876. doi: 
10.1155/2020/5784876.

16. Mukhopadhyay S, Maitra A, Choudhury S. Selumetinib: 
the first ever approved drug for neurofibromatosis-1 
related inoperable plexiform neurofibroma. Curr Med 
Res Opin 2021 May;37(5):789-94.

the study showed a high percentage of partial re-
sponse of about 70 % (reduction in tumour size) 
and maintenance minimally one year long or even 
longer, with acceptable tolerance and safety.16 
Selumetinib holds out hope to this group of pa-
tients in reducing the risk of developing MPNST, 
although studies have yet to be conducted to con-
firm this, because prevention is always the best 
therapy. Furthermore, there are also promising 
expectations from study NCT02691026, which 
examines the use of pembrolizumab in patients 
with inoperable MPNST. The study should be fi-
nalised in 2025.

The therapy applied to the patient presented in 
the paper is in accordance with the world’s lead-
ing recommendations. The decision to continue 
the same protocol after disease progression was 
made because he initially responded well to it, 
but also because of the limited treatment options 
available for these types of tumours in country.
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