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Malignant peripheral nerve sheath tumor (MPNST) is rare, accounting for 5–10% of all soft tis-
sue sarcomas. MPNST is characteristically aggressive and has a poor prognosis. Fifty percent of 
patients with MPNST have neurofibromatosis type 1 (NF1). NF-associated MPNST occurs more 
often at younger ages than sporadic MPNST, but the survival difference is controversial. Super-
ficial MPNST from a recurrent neurofibroma is extremely rare and only a limited number of cas-
es have been reported in the literature. Herein, we report an unusual case of superficial MPNST 
from a recurrent neurofibroma in a patient without NF1. 
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Introduction 

Malignant peripheral nerve sheath tumors (MPNSTs) are rare, 
accounting for 5–10% of soft tissue sarcomas [1-3]. Half of 
MPNSTs occur in patients with neurofibromatosis type I (NF1), 
and the remainder are mostly sporadic MPNSTs (sMPNSTs). 
NF-MPNSTs have aggressive clinical features and a poor 
prognosis; after radical excision, NF-MPNSTs have high rates 
of recurrence rate and metastasis [2]. Most MPNSTs are single 
lesions; distant metastasis to skin tissue, soft tissue, or lymph 
nodes is rarely reported [3]. The most common site of lesion 
is the extremities, nerve root, or pelvic plexus [2], although 
MPNSTs can arise at any site of the human body [2]. Magnetic 
resolution imaging is very useful for diagnosing MPNSTs, 
but most MPNSTs are diagnosed with histologic testing after 
excision. Superficial MPNST in the cutaneous or subcutaneous 

tissue is very rarely found without NF1. Moreover, recurrent 
neurofibroma that transforms to MPNST is extremely rare, with 
only three cases reported by Chen et al. [4].

Case 

A 62-year-old man attended our hospital because of a recurrent 
neurofibroma in the left upper quadrant (LUQ) area of the 
abdominal subcutaneous tissue since 2009. With the exception 
of a prior myocardial infarction, he had not had other diseases. 
Since 2009, he had had excision and biopsy of neurofibroma in 
the subcutaneous tissue of the LUQ area of the abdomen three 
times; after the fourth, the patient had recurrence so he was 
referred to our hospital. On physical examination, there were no 
specific lesions, except an old operation scar and palpable mass 
in the LUQ of the abdomen (Fig. 1). Laboratory tests are non-
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specific. On computed tomography (CT), a 5×6-cm tumor was 
observed between the skin and subcutaneous tissue in the LLQ 
of the abdomen (Fig. 2). Under suspicion of neurofibroma, the 
patient was admitted and scheduled for operation. Under general 
anesthesia, the lesion was radically excised, and a flap and skin 
graft were done. The flap failed 17 days after the first operation, 
so a local advanced flap and skin graft were performed. Nineteen 
days after the second operation, the patient was discharged. 
Histologic testing showed tissue with specific spindle cells that 
were longitudinal and wavy, transformed from neurofibroma 
with low cellularity to MPNST with increased cellularity and 
pleomorphic cells (Fig. 3). On immunochemistry testing, an 
S100 protein test was weakly positive, and H3K27me3 staining 

was negative (Fig. 4); based on these results, we made a definite 
diagnosis of MPNST. The patient was regularly followed up in 
the departments of hemato-oncology and radio-oncology and 
treated with radiation therapy; he had no recurrence at 3 months. 

Discussion 

MPNSTs were previously named malignant schwannomas, for 
Schwann cells. MPNSTs are known to originate from a complex 
including Schwann cells, fibroblasts, and perineural cells. In 
1978, malignant schwannomas, malignant nerve sheath tumors, 
neurosarcoma, and neurofibrosarcomas were grouped together 
as MPNSTs by the World Health Organization [5]. MPNST is a 
malignant soft tissue sarcoma originating from peripheral nerves 

Fig. 1. Clinical photographs. (A, B) A mass with an old operation scar is present in the abdominal wall. 

Fig. 2. A computed tomography scan shows and abdominal wall 
mass (in red circle).

Fig. 3. Microscopic findings. The transformation from neurofibroma 
(left area) to malignant peripheral nerve sheath tumor (right area) 
is present (hematoxylin and eosin stain, x100).
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to distinguish them [7]. However, three features can be used 
to distinguish MPNST from neurofibromas: nuclear atypia, 
hypercellularity, and mitotic activity [7]. Both neurofibromas 
and MPNSTs comprise spindle cells, but neurofibromas have 
more collagen fibers than MPNSTs, which serves as another 
point of distinction between them [12,13]. In the present case, 
there was a specific transformation zone from the neurofibroma 
to the MPNST that showed increased cellularity and nuclear 
atypia. 

Despite advancements in immunochemistry and molecular 
biology of sarcoma, diagnosis of MPNST remains difficult [13]. 
Recently, S100 protein has been reported as an important single 
marker for diagnosing MPNST. S100 protein has a nonspecific 
expression pattern but it has strong reproducibility [5]. However, 
there is a limitation that S100 protein is often negative in high-
grade MPNST [14]. S100 protein is weakly positive in 50% of 
MPNSTs, but it is diffuse and shows a strong positive reaction 
in neurofibromas. Therefore, when S100 protein is diffuse and 
demonstrates a strong reaction, we can exclude possible MPNST 
[2,7]. Due to PRC2 inactivation in 70–90% of MPNSTs, tumor 
differentiation and progression is promoted, and demethylation 
of H3K27me3 (histone H3 lysine 27 trimethylation) develops 
[9]. Some researchers have highlighted demethylation of 
H3K27me3 in diagnosing MPNST with negative expression 
of H3K27me3. In about 51% of MPNSTs, H3K27me3 shows 
negative expression [9]. Studies of SOX10, EGFR, p53, and 
other markers are ongoing [15,16], but there is no single marker 
that can be used for a definite diagnosis MPNST. In this case, 
expression of S100 protein was weakly positive and H3K27me3 
was negative, so these were helpful in diagnosing MPNST. 

Fig. 4. Immunochemical findings. The tumor cells are weakly positive for S100 protein (A) and negative for H3K27me3 (B) 
(immunohistochemial stain, x200).
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or soft tissues, and they can arise in any site of the body [2,3,6,7]. 
MPNSTs comprise 5–10% of all sarcomas [1-3], and they occur 
in 1 person per million per year. In addition, MPNST of the skin 
or subcutaneous layer is very rare [8]. NF1 MPNSTs account for 
about half of all MPNSTs; the remainder are nearly all sMPNSTs 
[1,4]. The median age of patients with sMPNSTs is between 30 
and 60 years [2]; the size of these tumors is smaller, and the stage 
shows less progression than NF-MPNSTs [1]. In the present 
case, the patient was 62 years old, close to the median age range 
for sMPNSTs. This was a very rare case of superficial sMPNST 
from recurrent neurofibroma in the subcutaneous layer. In 2015,  
Feng et al. investigated 13 patients admitted to Taipei Veterans 
General Hospital from 1999 to 2014 with superficial MPNST; 
of these, only three patients had body lesions [9]. Thomas et al. 
reviewed 230 cases of malignant spindle cell lesions of the skin, 
and only 2% of lesions were cutaneous MPNST [10]. However, 
there are no official statistics regarding MPNST occurrence, and 
most published articles are case reports. 

Neurofibroma is a benign lesion that originates on the 
peripheral nerve sheath, the same as MPNST [11]. The most 
common sites of neurofibromas are cutaneous nerves of the 
body, neck, and head. A single lesion of neurofibroma has no 
specific symptoms [11]. The treatment of choice is excision; the 
prognosis of neurofibroma is better than that of MPNST, and 
postoperative malignant changes or local recurrences are very 
rare [11]. However, our patient showed both local recurrence 
and a malignant change. 

Specific histologic features are very important in the diagnosis 
of MPNST. Neurofibroma, atypical neurofibroma, and 
MPNST are continuous progression lesions, making it difficult 
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This patient had had surgery three times, and biopsy results 
had repeatedly revealed neurofibroma. We initially believed he 
might have neurofibroma, but in a fourth excision and biopsy, 
we determined that his diagnosis was superficial MPNST from 
recurrent neurofibroma. Both neurofibroma and MPNST are 
rare diseases. Gross morphologies and images of both diseases 
are difficult to distinguish, and both have similar histologic 
features, so differential diagnosis of these diseases is very 
difficult. Because MPNST has poor prognosis, it is necessary to 
distinguish these pathologies. Especially for superficial MPNSTs 
in the cutaneous or subcutaneous layer, it is easier to find lesions 
than for deep MPNSTs. Early detection and treatment will 
lead to better prognosis [8]. Generally, superficial tumors in 
the cutaneous or subcutaneous layers are easy to see in clinical 
environments. For more precise diagnosis and treatment, 
excision is necessary, to yield a negative specimen margin. In 
patients with recurrent tumor, malignant changes should be 
considered, and after excisional surgeries, physicians should 
perform additional testing, such as immunochemistry and so on.  

Conflicts of interest 

No potential conflicts of interest relevant to this article were 
reported. 

ORCID

Chang Yeon Jung, https://orcid.org/0000-0002-4681-0936
Jung Min Bae, https://orcid.org/0000-0003-0923-763X

References 

1. Hwang IK, Hahn SM, Kim HS, Kim SK, Kim HS, Shin KH, et 
al. Outcomes of treatment for malignant peripheral nerve 
sheath tumors: different clinical features associated with neu-
rofibromatosis type 1. Cancer Res Treat 2017;49:717–26. 

2. Farid M, Demicco EG, Garcia R, Ahn L, Merola PR, Cioffi A, 
et al. Malignant peripheral nerve sheath tumors. Oncologist 
2014;19:193–201. 

3. Kim CH. An unusual case of a malignant peripheral nerve 
sheath tumor. Arch Plast Surg 2013;40:285–7. 

4. Chen HJ, Chen HS, Chang YL, Wu YY. Malignant peripheral 

nerve sheath tumor of the neck: transformation from a recur-
rent neurofibroma in a patient without neurofibromatosis. Tzu 
Chi Med J 2010;22:195–9. 

5. Kwon Y, Lee SE, Hwang DW, Lim CS, Jang JY, Kim SW. Malig-
nant peripheral nerve sheath tumor of the pancreas: a case re-
port. Korean J Hepatobiliary Pancreat Surg 2008;12:307–11.

6. Zhang M, Wang Y, Jones S, Sausen M, McMahon K, Sharma R, 
et al. Somatic mutations of SUZ12 in malignant peripheral 
nerve sheath tumors. Nat Genet 2014;46:1170–2. 

7. Schaefer IM, Fletcher CD. Malignant peripheral nerve sheath 
tumor (MPNST) arising in diffuse-type neurofibroma: clini-
copathologic characterization in a series of 9 cases. Am J Surg 
Pathol 2015;39:1234–41. 

8. Allison KH, Patel RM, Goldblum JR, Rubin BP. Superficial ma-
lignant peripheral nerve sheath tumor: a rare and challenging 
diagnosis. Am J Clin Pathol 2005;124:685–92. 

9. Feng CJ, Ma H, Liao WC. Superficial or cutaneous malignant 
peripheral nerve sheath tumor-clinical experience at Taipei 
Veterans General Hospital. Ann Plast Surg 2015;74(Suppl 
2):S85–8.  

10. Thomas C, Somani N, Owen LG, Malone JC, Billings SD. Cu-
taneous malignant peripheral nerve sheath tumors. J Cutan 
Pathol 2009;36:896–900. 

11. Njoumi N, Elabsi M, Attolou G, Elouazzani H, Elalami FH, 
Chkoff MR. Solitary preperitoneal neurofibroma: a case re-
port. BMC Res Notes 2015;8:115. 

12. Azani AB, Bishop JA, Thompson LD. Sinonasal tract neurofi-
broma: a clinicopathologic series of 12 cases with a review of 
the literature. Head Neck Pathol 2015;9:323–33. 

13. Boto J, Boudabbous S, Lobrinus JA, Gourmaud J, Terraz S. 
Solitary neurofibroma of the spermatic cord: a case report. J 
Radiol Case Rep 2015;9:19–28. 

14. Schaefer IM, Fletcher CD, Hornick JL. Loss of H3K27 
trimethylation distinguishes malignant peripheral nerve sheath 
tumors from histologic mimics. Mod Pathol 2016;29:4–13.  

15. Kang Y, Pekmezci M, Folpe AL, Ersen A, Horvai AE. Diag-
nostic utility of SOX10 to distinguish malignant peripheral 
nerve sheath tumor from synovial sarcoma, including in-
traneural synovial sarcoma. Mod Pathol 2014;27:55–61. 

16. Pekmezci M, Reuss DE, Hirbe AC, Dahiya S, Gutmann DH, 
von Deimling A, et al. Morphologic and immunohistochemi-
cal features of malignant peripheral nerve sheath tumors and 
cellular schwannomas. Mod Pathol 2015;28:187–200. 

Jung CY et al.  Superficial MPNST from recurrent neurofibroma in abdominal wall

https://doi.org/10.12701/yujm.2019.0003166

https://doi.org/10.4143/crt.2016.271
https://doi.org/10.4143/crt.2016.271
https://doi.org/10.4143/crt.2016.271
https://doi.org/10.4143/crt.2016.271
https://doi.org/10.1634/theoncologist.2013-0328
https://doi.org/10.1634/theoncologist.2013-0328
https://doi.org/10.1634/theoncologist.2013-0328
https://doi.org/10.5999/aps.2013.40.3.285
https://doi.org/10.5999/aps.2013.40.3.285
https://doi.org/10.1016/S1016-3190(10)60071-7
https://doi.org/10.1016/S1016-3190(10)60071-7
https://doi.org/10.1016/S1016-3190(10)60071-7
https://doi.org/10.1016/S1016-3190(10)60071-7
https://doi.org/10.1038/ng.3116
https://doi.org/10.1038/ng.3116
https://doi.org/10.1038/ng.3116
https://doi.org/10.1097/PAS.0000000000000447
https://doi.org/10.1097/PAS.0000000000000447
https://doi.org/10.1097/PAS.0000000000000447
https://doi.org/10.1097/PAS.0000000000000447
https://doi.org/10.1309/V8XMK5R78Q96V090
https://doi.org/10.1309/V8XMK5R78Q96V090
https://doi.org/10.1309/V8XMK5R78Q96V090
https://doi.org/10.1097/SAP.0000000000000465
https://doi.org/10.1097/SAP.0000000000000465
https://doi.org/10.1097/SAP.0000000000000465
https://doi.org/10.1097/SAP.0000000000000465
https://doi.org/10.1111/j.1600-0560.2008.01151.x
https://doi.org/10.1111/j.1600-0560.2008.01151.x
https://doi.org/10.1111/j.1600-0560.2008.01151.x
https://doi.org/10.1186/s13104-015-1098-8
https://doi.org/10.1186/s13104-015-1098-8
https://doi.org/10.1186/s13104-015-1098-8
https://doi.org/10.1007/s12105-014-0593-x
https://doi.org/10.1007/s12105-014-0593-x
https://doi.org/10.1007/s12105-014-0593-x
https://doi.org/10.3941/jrcr.v9i6.2206
https://doi.org/10.3941/jrcr.v9i6.2206
https://doi.org/10.3941/jrcr.v9i6.2206
https://doi.org/10.1038/modpathol.2015.134
https://doi.org/10.1038/modpathol.2015.134
https://doi.org/10.1038/modpathol.2015.134
https://doi.org/10.1038/modpathol.2013.115
https://doi.org/10.1038/modpathol.2013.115
https://doi.org/10.1038/modpathol.2013.115
https://doi.org/10.1038/modpathol.2013.115
https://doi.org/10.1038/modpathol.2014.109
https://doi.org/10.1038/modpathol.2014.109
https://doi.org/10.1038/modpathol.2014.109
https://doi.org/10.1038/modpathol.2014.109

	INTRODUCTION
	CASE
	DISCUSSION
	CONFLICT OF INTEREST 
	ORCID
	REFERENCES

