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Abstract
Background: Malignant peripheral nerve sheath tumor (MPNST) is a rare and 
aggressive form of sarcoma that develops within a peripheral nerve with most 
cases reported association with neurofibromatosis type-1 (NF1). Half of the cases 
were reported in the extremities and with the lungs being the most common 
organ for metastasis. To the best of our knowledge, this is the first case of a limb 
salvage surgery for an excision of a large exophytic MPNST of the forearm with 
wide surgical margins followed by split thickness skin graft and later a flexor carpi 
radials (FCR) tendon transfer.

Case presentation: A 51-year-old man presented to our centre with a large 
fungating malignant peripheral nerve sheath tumor occupying most of his forearm 
for which he underwent wide local excision followed by skin graft and tendon 
transfer as a palliative measure, since he was found to have multiple lung nodules 
on staging imaging, to preserve the function of his dominant limb. The operation 
was performed without any complications and the patient had an excellent post-
operative results. Afterwards, he was started on multiple lines of chemotherapy 
that failed due to disease progression and the patient passed away seven months 
after the operation.

Conclusion: Although rare and aggressive, complete surgical excision of an MPNST 
is considered the primary treatment option which can be achieved with wide 
negative margins. However, due to late diagnosis, early metastasis, and rapid local 
recurrence rate, few cases have been reported with a high 5-year disease-specific 
survival.

Keywords: Malignant peripheral nerve sheath tumors; Heterologous tumor; 
Forearm

Received: January 02, 2020, Accepted: January 17, 2020, Published: January 24, 2020

Abbreviation
MPNST: Malignant Peripheral Nerve Sheath Tumor; NF1: 
Neurofibromatosis type-1; FCR: Flexor Carpi Radials; 

KHCC: King Hussein Cancer Center; MRI: Magnetic Resonance 
Imaging; CT: Computed Tomography; EDCM: Extensor Digitorum 
Comminus Muscle; FCR: Flexor Carpi Radials; EDC: Extensor 
Digitorum Communis; DNR: Do Not Resuscitate. 

Introduction
Malignant peripheral nerve sheath tumor (MPNST) accounts for 
5-10% of all soft tissue sarcomas. It is defined as an aggressive 

and uncommon malignant tumor arising from a peripheral nerve 
or showing nerve sheath differentiation [1]. Most of patients 
diagnosed with MPNST fall between the ages of 20 to 50 years 
with rare paediatric cases [2]. The typical presentation is an 
enlarging mass that might be associated with pain, paraesthesia, 
weakness or radicular pain [3]. It was noted that patients with 
NF1 has greater lifetime risk of developing MPNST and worse 
prognosis in comparison to the general population. However; 
and regardless of association with NF1, MPNST has a low 5-year 
disease specific survival (16-38% versus 42-57% respectively) 
[1,4-9]. 
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Case Presentation
A 51-year-old right-handed male patient noticed a nodule on 
the proximal radial side of his right forearm that persisted for 18 
months without seeking any medical advice. Initially, the painless 
nodule was 1.0 x 1.0 cm that started to grow, it was excised at 
an outside facility and showed spindle cell tumor with features 
suggestive of MPNST. The patient presented to King Hussein 
Cancer Center (KHCC) four months after the initial excision with 
an oval-shaped large exophytic, and fungating, haemorrhagic, 
firm, and painful mass measuring 10 cm x 15 cm at the same 
site of the excised nodule (Figure 1). The neurovascular function 
was intact and no evidence of local lymph nodes enlargement. 
Magnetic resonance imaging (MRI) demonstrated evidence of 
subcutaneous soft tissue mass depicted at the proximal ulnar 
aspect of the right forearm mainly subcutaneous in location 
with evidence of surrounding muscular facial involvement and 
irregularity of the overlying skin layers without any invasion of the 
surrounding bony structures (Figure 2a-c). The mass measured 
8 cm x 3.3 cm in axial dimension and 9.8 cm in craniocaudal 
dimension. Chest computed tomography (CT) scan showed 
multiple bilateral variably sized pulmonary nodules consistent 

Figure 1 Preoperative Fungating Tumor: Pre-operative photo 
taken of the fungating tumor (white arrow head) 
after isolating the forearm in preparation for sterile 
draping showing blood oozing from the tumor. 

Figure 2a MRI of the forearm: axial T1WI showing infiltrative 
subcutaneous mass (white arrow head) involving 
the proximal ulnar aspect with skin defect and 
slightly hyper intense signal IIA3. 

with pulmonary metastasis, the largest of which measured 1.6 x 
1.4 cm in trans-axial dimension adjacent to right oblique fissure 
(Figure 3). Bone scan showed no evidence of bone metastasis. A 
multidisciplinary committee discussed with the patient and his 
family the treatment plan including starting with chemotherapy 
followed by surgery. He opted to proceed with the surgical 
excision first since he could not tolerate the foul smell from 
the mass and was anxious to develop severe infection if it was 
left untreated. With the aid of bloodless field using tourniquet 
without exsanguination, we outlined our wide local excision 
about 3 cm away from the tumor. An elliptical incision was 
made while carefully inspecting the soft tissue mass to avoid any 
iatrogenic dissection through the tumor. Multiple frozen sections 
were sent during the operation from the deep proximal and deep 
distal ends and came back negative for malignancy. The mass was 
taken en-block with a safety margin from the extensor digitorum 
comminus muscle (EDCM) (Figure 4). An approximation of 
the muscles was done to cover the exposed tendon, as well as 
undermining and approximation of skin in burse-string manner to 
decrease the surface area of the defect using absorbable sutures 
(Figure 5) followed by vacuum pressure dressing. The pathology 
report was issued with the final diagnosis of malignant nerve 
sheath tumor grade 3 with heterologous bony elements and 
negative resection margins (Figure 6a-c). 

The patient was then staged for another procedure for both 

Figure 2b MRI of the forearm: axial T1WI fat Sat Post Contrast 
image showing significant enhancement of the 
subcutaneous mass (white arrow) with internal 
necrosis IIA1. 

Figure 2c MRI of the Forearm: sagittal T1WI fat saturation 
within the subcutaneous mass (white star on the 
lateral border) post-contrast material infusion IIA2. 
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flexor carpi radials (FCR) tendon transfer to extensor digitorum 
communis (EDC) tendon as well as soft tissue defect coverage 
with split thickness skin graft harvested from the ipsilateral thigh. 
The patient was splinted for one month and he was seen every 2 
weeks to check for the skin graft until it was completely healed 
(Figure 7). Physiotherapy and occupational therapy resumed 
after the splint was removed on bi-weekly basis and our patient 
regained his full range of elbow motion as well as most of his 
finger extension. The patient doesn’t have any history of radiation 
exposure (treatment related, or work related) and patient NF-1 

negative. The patient was then started on multiple palliative 
chemotherapy lines (2 cycles of ifosfamide and etoposide then 
doxorubicin) that failed due to disease progression. The patient 
then developed respiratory type 2 failure and elected a “do not 
resuscitate” (DNR) status, then he was referred for palliative care. 
A month later, the patient passed away at home. 

Figure 3 Chest CT scan: Computed tomography scan of 
the chest, trans-axial view, lung window, showing 
multiple lung nodules which most likely correlates 
with metastatic disease (the biggest nodule is 
marked with red arrow). 

Figure 4 Intra-operative mass excision: Intra-operative 
photos showing complete en-block resection of 
the mass with a safety margin from the extensor 
digitorum comminus muscle (EDCM). 

Figure 5 Intra-operative wound closure and approximation: 
Intra-operative photo showing muscle approximation 
that was done to cover the exposed tendon, as well 
as approximation of the skin using burse-string 
technique.

Figure 6 Microscopic examination of the tumor: 
A: There is proliferation of spindle cells with abundant 
mitotic figures
B: Heterologous elements in the form of osteoid are 
seen, laid directly by the tumor cells
C: palisading necrosis is identified. All images are H&E 
X40
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Discussion and Conclusion 
Malignant peripheral nerve sheath tumor (previously known 
as neurogenic sarcoma, neurofibrosarcoma, malignant 
schwannoma) are relatively rare, accounting for 5–10 % of all soft 
tissue sarcomas with an incidence rate of 0.001% in the general 
population and 4.6% in patients with NF1 [5] with an age range at 
presentation between 20 to 50 years. It is most commonly located 
on the extremities (45%) followed by the trunk (34%) and the head 
and neck area (19%) as reported by Stucky et al. [2]. However, Kim et 
al. who analysed a large cohort of patients over 30 years concluded 
that peripheral nerve tumors have higher prevalence in upper limb 
in comparison to lower limb [6] Gosk et al. however; reviewed 94 
cases of MPNST, 6 of which had tumour in the forearm [7].

Due to the rapid pace of tumor progression, most patients seek 
medical advice when the tumor increases in size or when it starts to 
cause neuropathic symptoms ranging from paraesthesia to radicular 
pain [3]. Stucky et al. reported 67 patients who had metastasis, either at 
the time of presentation or on follow-up, out of 175 total patients with 
lung being the most common site for distant metastasis (55%), followed 
by intra-abdominal viscera, and osseous metastases [2]. Sordillo et al. 
also reported the lung as the most common site of metastasis followed 
by the liver, the peritoneum, and subcutaneous tissue [1]. 

MPNST can resemble benign tumors, both histologically and 
radiologically. Demir et al. suggested that the diagnosis is easily 
made in patients without NF1 who present with a palpable 
mass and pain, however; the diagnosis is frequently delayed in 
patients with NF1 due to potential confusion of these lesions as 
the classical neurofibroma and/or plexiform neurofibroma [8]. To 
ensure an early diagnosis of MPNST, MRI evaluation and biopsy 
should be performed immediately when malignancy is suspected 
[9,10]. However, both plexiform neurofibroma and MPNSTs 
have similar MRI findings, which demonstrate areas of low-to-
intermediate signal intensity on T1W sequence and high signal 
intensity on T2W sequence with heterogeneous enhancement. 
Wasa et al reported that patients with MPNST generally have 
giant masses, and presence of peripheral enhancement pattern, 
perilesional edema-like zone, and intratumoral cystic lesions 
[11]. Histologically, MPNST shows fasciculated growth pattern 
with hyperchromatic spindle cells. Nuclei are elongated, and 
perivascular hypercellularity is often seen. Marked mitotic activity 
and geographic tumor necrosis are also commonly present [2].

Prognosis in MPNST is poor, especially for tumors that cannot 
be totally resected. Compared with other soft tissue sarcomas, 
MPNST has the highest risk of sarcoma-specific death [6,7]. 
Anghileri et al. reported that large tumor size, truncal location, 
and positive surgical margins were significant factors predicting 
local recurrence while recurrence at presentation, tumor size, 
and tumor grade as significant factors for distant metastases [12]. 
This is similar to findings reported by Stucky et al. [2]. It should be 
noted that both studies identified local recurrence, size >5 cm, and 
truncal location of the primary as being associated with adverse 
survival. Additionally, Stucky et al. commented that high tumor 
grade also affects survival, keeping in mind that NF1-associated 
MPNST patients have a significantly worse disease free survival as 
compared to those with sporadic disease [1,2,4-9].

The mainstay of treatment is an aggressive surgical approach 
with negative margins (R0 resection) followed by adjuvant 
radiotherapy for tumors with high grade, large size, and positive 
margins and addition of chemotherapy for those who can 
tolerate [2]. Robert A. Chase indicated that limb salvage surgery 
can be attempted if blood supply is adequate for vascular 
anastomoses or grafts, the residual elements of the extremity can 
be salvaged to serve their original intended purpose, and keeping 
in mind assessing the importance and likelihood of success of 
limb salvage in relationship to the patient well-being and other 
possible disabilities (age, dominance of hand, loss of contralateral 
extremity, blindness, intended future occupation, and patient's 
personal needs) [13]. This was one of the major reasons for which 
we opted to perform a novel limb salvage surgery for a huge 
fungating MPNST for a metastatic patient.

We believe that if our patient presented earlier to our center for 
management, we would have been able to completely excise the 
tumor, preserve his hand function, and possibly control his lung 
metastases. Unfortunately, in the Middle East, patients are frequently 
get referred to tertiary cancer centers when it is too late with disease 
has already progression, so that is beyond control [14-17].
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Figure 7 Post-Operative photos:  Right forearm photo taken 
in clinic one month after the operation showing    
completely healed and well taken graft with hand in 
flexion.
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