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Abstract
BACKGROUND 
Malignant peripheral nerve sheath tumor (MPNST) is a type of spindle cell 
sarcoma originating from the peripheral nerve, which usually results in the 
corresponding nerve sign on magnetic resonance imaging (MRI). Patients with 
MPNST may also have neurofibromatosis type 1.

CASE SUMMARY 
A 78-year-old male was admitted to the hospital due to a tumor in his left knee. 
He had a previous history of superficial spreading melanoma on the left thigh. 
Color Doppler ultrasonography showed a hypoechoic mass in the subcutaneous 
soft tissues of the medial left knee with an abundant rich blood flow. Computed 
tomography scanning did not show obvious signs of bone destruction, but the 
skin adjacent to the tumor was slightly thickened. MRI examination revealed that 
the hypervascular lesion was well-circumscribed, lobulated, invaded the sur-
rounding soft tissues and demonstrated heterogeneous enhancement but lacked 
an entering and exiting nerve sign. The MRI result indicated the invasiveness of 
the tumor. The patient underwent a left knee joint mass expanded resection and 
the first histopathological examination showed a MPNST with positive surgical 
margins. Therefore, the second extended resection was performed, and the patient 
had a good outcome in the short term.

CONCLUSION 
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MRI is a useful technique for revealing the biological characteristics of MPNST 
and provides clinical support for evaluation of the surgical area before operation.

Key Words: Malignant peripheral nerve sheath tumor; Superficial spreading melanoma; 
Case report; Magnetic resonance imaging; Extended resection

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Malignant peripheral nerve sheath tumor is a rare peripheral nerve sarcoma 
originating from the peripheral nerve. We report the first patient with a malignant 
peripheral nerve sheath tumor and a clinical history of superficial spreading melanoma. 
Various imaging examinations showed no signs of nerve origin, but magnetic reso-
nance imaging examination showed invasion of surrounding soft tissues, suggesting the 
aggressiveness of the tumor. An extended resection was performed. The patient 
received adjuvant radiotherapy following histopathological confirmation of malignant 
peripheral nerve sheath tumor. Magnetic resonance imaging provided clinical support 
for evaluation of the surgical area before the operation.

Citation: Yang CM, Li JM, Wang R, Lu LG. Malignant peripheral nerve sheath tumor in an 
elderly patient with superficial spreading melanoma: A case report. World J Clin Cases 2021; 
9(22): 6457-6463
URL: https://www.wjgnet.com/2307-8960/full/v9/i22/6457.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i22.6457

INTRODUCTION
Malignant peripheral nerve sheath tumor (MPNST) is a type of spindle cell sarcoma 
originating from the peripheral nerve that is secondary to neurofibromatosis, or 
heterogeneous differentiation components of the nerve sheath are observed under the 
microscope. Hence, MPNST was previously called neurogenic sarcoma and neurofi-
brosarcoma[1]. In some studies, patients who did not have a history of neurofibro-
matosis type 1 (NF-1) had a better prognosis than those who did have NF-1[2,3]. This 
case report describes an elderly man who had previously undergone resection of a 
melanoma on his left thigh, and several years later an MPNST occurred in his left knee 
joint without local or systemic metastasis. This report describes the diagnosis and 
management of this patient and provides a literature review.

CASE PRESENTATION
Chief complaints
A 78-year-old male patient was admitted to our hospital due to a soft mass with a 
rapid growth over 10 d.

History of present illness
In 2020, he accidentally noticed a soft mass the size of a pigeon egg on the inner side of 
his left knee joint with good mobility and no local redness, swelling or pain. He visited 
the local clinic, and Color Doppler ultrasound examination suggested that the tumor 
was a pilomatricoma. No further treatment was performed at that time. However, 
when the tumor increased over 10 d, the patient felt occasional numbness and 
discomfort in the left lower extremity.

History of past illness
The patient was previously diagnosed with a superficial spreading melanoma on his 
left thigh, which was excised in our hospital in 2015. The postoperative positron 
emission tomography-computed technology examination showed no evidence of 
regional lymph node metastasis and distant metastasis, so the subsequent radiothe-
rapy or chemotherapy was not performed.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i22/6457.htm
https://dx.doi.org/10.12998/wjcc.v9.i22.6457
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Personal and family history
The patient had no relevant family medical history.

Physical examination
A painless, tough tumor 5 cm × 5 cm × 4 cm in diameter within his left knee joint with 
a clear boundary, rough surface and hot flushed skin was noted. There were no 
obvious abnormalities in sensation, blood supply and movement of the left lower limb.

Laboratory examinations
Before operation, the patient’s erythrocyte sedimentation rate increased (30 mm/h, 
normal range: 0-15 mm/h) and C-reactive protein was slightly high (10.3 mg/L, 
normal range: 0-10 mg/L). Other laboratory examination results were normal, 
including hematological, coagulation, kidney and liver functions as well as electro-
lytes.

Imaging examinations
Color Doppler ultrasonography (Figure 1) revealed a hypoechoic mass with an unclear 
boundary in the subcutaneous soft tissues of the medial left knee with abundant 
dotted and band-shaped blood flow signals in and around the lesion. Computed 
tomography scanning (Figure 2) showed a subcutaneous lesion in the left medial 
femoral area with an average computed tomography value of 34 HU, which was 
significantly lower than the adjacent soft tissue (62 HU). The skin adjacent to the 
tumor was slightly thickened, and no obvious signs of bone destruction were ob-
served. Magnetic resonance imaging (MRI) examination (Figure 3) revealed a subcu-
taneous and lobulated tumor, measuring 4.51 cm × 2.75 cm × 3.00 cm in maximum 
size, irregular in shape but well-circumscribed with a rich blood supply and the 
absence of a visible entering or exiting nerve. The lesion was heterogeneously 
hypointense on T1-weighted images (T1WI) (Figure 3A) and fat-saturated T2-weighted 
images (T2WI) (Figure 3B) in the sagittal plane. It also showed heterogeneous 
enhancement with nonenhanced focal areas on contrast-enhanced T1WI in the sagittal 
and coronal plane (Figure 3C and 3D). The hyperintense grid-like fascia on fat-
saturated T2WI (Figure 3B) and enhanced thickened skin (Figure 3D) on contrast-
enhanced T1WI suggested peritumoral edema and the invasion of surrounding soft 
tissues.

FINAL DIAGNOSIS
Clinical features and all imaging results, especially MRI result, suggested the possi-
bility of malignance of the mass of the left knee joint.

TREATMENT
After careful evaluation of the patient’s symptoms, previous medical history and the 
MRI finding of peripheral tissue edema, the surgeon decided to perform an extended 
resection of the left knee joint mass. The first frozen section report showed a spindle 
cell tumor, which was approximately 10.5 cm × 5.0 cm ×2.7 cm in size with positive 
surgical margins. Hence, the scope of surgical resection was expanded again to the 2 
cm of the remaining surrounding tissues, and then the second frozen section report 
showed negative surgical margins. The postoperative pathological report (Figure 4) 
suggested MPNST, which was positive for vimentin S100, CD99 (partial positivity) 
and Ki-67 (approximately 40% positivity in the hot spot area) and negative for HMB 45 
and Melan-A.

OUTCOME AND FOLLOW-UP
The patient was in a stable condition without any related complications after ope-
ration. He was discharged from the hospital with recommendation of the adjuvant 
radiotherapy of the surgical area 2 wk after removal of the stitches. He received 
radiotherapy in another hospital and recovered well according to telephone follow-up 
at 3 mo after discharge.
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Figure 1 Color Doppler ultrasonography findings. Color Doppler ultrasonography revealed an ill-defined hypoechoic mass in the subcutaneous soft tissues 
of the medial left knee with abundant dotted and band-shaped blood flow signals in and around the lesion.

Figure 2 Axial computed tomography image. The axial computed tomography image revealed that the oval well-defined lesion (orange arrows) on the medial 
side of the left knee had a lower computed tomography value (34 HU) than adjacent anatomical structures (62 HU), which were compressed and displaced.

DISCUSSION
MPNST is an uncommon sarcoma and usually demonstrates aggressive biological 
behavior. In general, appropriate surgery, radiation and chemotherapy are the conven-
tional clinical treatments. However, large tumor size (especially > 5 cm), positive 
excision margins, high-level tumor grade, association with NF-1, local recurrence and 
metastases are predictive prognostic markers of inferior consequences of this disease
[4]. A small minority of limb MPNSTs are found in the absence of NF-1. In Jordan, a 
recurrent MPNST occurred at the same site on the forearm of a 51-year-old man who 
had no preexisting NF-1 but had a positive family history of cancer[5]. Similarly, an 
elderly man, without a previous diagnosis of NF-1 or positive family history, 
presented with a giant MPNST in the left axilla and minute lung metastasis before 
surgery[6]. Both patients died several months after surgery due to the invasive 
behavior and poor prognosis of MPNST.

Compared with these two cases, tumor size in our patient was smaller, and he 
received early surgical intervention before the occurrence of symptoms or metastasis. 
His positive history of melanoma may have been related to the occurrence of MPNST, 
which is a good reminder for clinicians. It is noteworthy that the MRI result revealed 
the invasiveness of the tumor and provided clinical evidence for an extended resec-
tion. Moreover, surgical resection is insufficient for the management of MPNSTs. Some 
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Figure 3 Magnetic resonance images of the malignant peripheral nerve sheath tumor. A: The sagittal T1-weighted images of the left knee showed a 
heterogeneously hypointense mass (orange arrows), with an irregular shape, clear boundary, internal lobules and the absence of a visible entering or exiting nerve; 
B: The lesion (white arrows) showed heterogeneous hypointensity on the fat-saturated T2-weighted images and the hyperintense grid-like fascia (orange arrows) 
suggested peritumoral edema; C and D: The lesion with thickened skin (orange arrows) also showed heterogeneous enhancement with non-enhanced focal areas 
(orange arrowheads) on contrast-enhanced T1-weighted images in the sagittal and coronal plane.

Figure 4 Postoperative pathological examination. A: Hematoxylin-eosin staining photomicrograph (original magnification × 200) of the mass showed tightly 
packed spindle cells; B: Immunofluorescence examination (original magnification × 200) demonstrated S100 positivity on immunohistochemical analysis.

researchers have proposed that neoadjuvant radiotherapy could improve disease 
control and total survival[1,7,8]. This may be the reason why this patient had a good 
postoperative recovery.

In terms of radiological features, it is generally accepted that all peripheral nerve 
sheath tumors originate from a single nerve branch[9-11], which leads to corres-
ponding imaging signs. However, in this case, the lesion lacked an entering and 
exiting nerve sign or a thickened nerve nearby on any of the radiological images. In 
compliance with our findings, Van Herendael et al[11] suggested that the presence of a 
nerve sign was less frequent in malignant neurogenic tumors on MR images. There are 
also other MRI characteristics of MPNSTs, for example large size (> 5 cm), ill-
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delineated edges, perilesional edema and internal cystic degeneration/necrosis. 
Combined with the patient’s history, our finding of an abundant blood supply in the 
lesion was indicative of a malignant tumor. Moreover, the presence of unenhanced 
focal areas on sagittal contrast-enhanced T1WI in this case was probably caused by 
intralesional necrosis and hemorrhage[10,11]. Due to the rarity and unspecific imaging 
manifestations of MPNST, clinical manifestations combined with postoperative 
pathological results are important for diagnosis of the disease. Specific pathological 
features, including tightly packed spindle cells with neoplasm necrosis, invasive 
growth into surrounding tissues and alternating loose and dense cellular areas as well 
as S100 protein and Ki-67 positive staining[12] were found in our case.

CONCLUSION
This report describes a patient with a solitary MPNST and a history of melanoma in 
the lower extremity, without radiological evidence of genetic origin. Clinicians should 
be aware of the possibility of MPNST in patients with a history of other epithelioid 
tumors. MRI results could reveal the biological characteristics of the MPNST. Prompt 
intervention such as extended excision plus postoperative radiotherapy could be 
beneficial to the outcome of this rare tumor.
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