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1. Abstract

1.1. Introduction: Malignant Peripheral Nerve Sheath Tumors
(MPNST) are rare and aggressive sarcomata’s tumors with an
overall incidence of 0.001% [1] derived from Schwann cells or
pluripotent cells of the neural crest [2-8]. MPNSTs are typically
seen in patients aged 20-50 years, and usually in the setting of
Neuro Fibromatosis Type 1(NF1) and following radiation therapy
[8]. The most common sites are the trunk and extremities followed
by the head and neck area [7, §8].

1.2. Presentation of The Case: This case reports a 50-year-old
man with a previous diagnosis five years ago of a Plexiform Neuro
Fibroma (NF) in the posterior distal third of the right leg and ankle.
In this case, we review the most important pathological findings
and review the literature by reason of the rarity of this lesion. Ac-
tually, the patient is currently on regular follow-up and ongoing
disease extension study in another hospital for surgical or onco-
logic treatment decision.

1.3. Discussion: The majority of MPNSTSs are derived from neuro
fibroma or they arise de novo in normal peripheral nerves [9, 2]. It
is important to focus on the correct diagnosis and especially in the
differential diagnosis with other tumors that can mimic MPNST,
which include desmoplastic and metastatic melanomas, as well as
synovial sarcoma and fibrosarcomatous dermatofibrosarcoma pro-
tuberans [10, 11]. In this article, we discuss a case of a patient with
a previous diagnosis of plexiform neuro fibroma that some years
later presents as an enlarging painful mass that extends to the an-
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kle, a rare location for these tumors as described on the pathologi-
cal findings and review in the literature.

1.4. Conclusion: MPNSTs are very rare sheath tumors that must
be suspected in patients with NF 1, especially with a previous diag-
nosis or another benign lesion, because this is very aggressive and
rapidly growing disease.

2. Case Presentation

A 50-year-old man with a previous diagnosis of NF1 and a patho-
logical diagnosis of plexiform Neuro Fibroma (NF) in the right
ankle in 2016. He had no co-morbid illness, no relevant surgical
history, only the previous partial resection in the ankle, and no
family history of neurofibromatosis. He had followed up with the
dermatologist until he presented a hot lump for a month in the
same area of the previous resection with minimal response to an-
tibiotic treatment. The radiological study showed a 18x13x12 cm
mass in the posterior distal third of the right leg and ankle without
identifying areas of necrosis. Biopsy was taken for study of this
new lesion.

Histologic features showed a tumor composed of monotonous
spindle cells arranged in intersecting fascicles. At low power, al-
ternating hyper- and hypo cellular areas were focally present with
enlarged nuclei and variable degrees of nuclear pleomorphism
(Figure 1A, B, C). There were no elements of pre-existent neuro
fibroma, zonal necrosis, or glomeruloid vascular proliferation but
there was a high proliferation activity with more than 10 mito-

sis/10HPF (Figure 1D). Heterologous rhabdomyosarcoma-like or
1
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osseocartilaginous differentiation was not present in this case. expression and CD34 (Figure 2C). Proliferation index (ki67) was
very high estimated at 80% (Figure 2D). The diagnosis of high-

Immunohistochemically, the tumor was negative for S100 and
grade MPNST was made and the patient was remitted to the refer-

SOX10 (Figure 2A and 2B). The tumor cells showed loss of p16
ence hospital for extension study and treatment decision.

Figure 1: Histological findings of the high-grade MPNST.
A. Panoramic view of the lesion alternating hypercellular areas with hypocellular in a fascicular pattern.

B. High power of the hypocellular areas possibly corresponding to residual Schwann cells of the pre-existing neurofibroma.
C. Fibrosarcoma-like highly cellular spindled tumor with mitotic activity.

D. Nuclear pleomorphism with spindled cells with hyperchromatic nuclei and eosinophilic cytoplasm in a fascicular pattern of growth.
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Figure 2: Immunohistochemically findings of high-grade MPNST. A and B (upper view): S100 and SOX10 were negative as well as CD34 (C) with
positive internal control.
D. Tumor cells showed a high proliferation index that was view in HE preparations (Fig.1C) counting more than 10 mitosis /10HPF.
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3. Introduction

Malignant Peripheral Nerve Sheath Tumor (MPNST) is derived
from Schwann cells or pluripotent cells of the neural crest [4-7,
12, 13]. Epithelioid or other heterologous components can be ob-
served in 15% of cases; the latter include rhabdomyoblasts, carti-
laginous, osseous differentiation and, rarely, smooth muscle, glan-
dular or liposarcomatous components have been reported. It is rare
that there are two or more heterologous components in a single
MPNST [4, 5, 14-19]. They account for between 3-5% of malig-
nant soft tissue tumors and often arise from association with NF or
in the setting of NF1 where reported incidences range from 2% to
29% [20]. NF1-associated neuro fibromas have an estimated 10%—
15% risk of malignant transformation, with internal plexiform tu-
mors at the highest risk of transformation [21]. MPNSTs occur in
up to 10% of NF1 patients over their lifetimes; conversely, half of
all MPNSTs are seen in NF1 patients [22, 23]. MPNST is generally
characterized by alternating hypo- and hyper-cell areas or a diffuse
growth pattern of spindle-shaped cells which are usually fusiform
with wavy or comma-shaped hyperchromatic nuclei [4, 6, 7, 24].
In about 15% of MPNSTSs, epithelioid or heterologous differentia-
tion can be found [4]; the latter includes rhabdomyoblasts, smooth
muscle, bone, cartilage, and neuroendocrine component [4-18].
The most common heterologous component in MPNST is rhab-
domyoblast differentiation [4, 7, 24] known as malignant triton
tumor. Additionally, differentiation into cartilage or bone is also
not uncommon [14-16], while liposarcomatous differentiation is
very rare [14, 15]. In most cases, the above-mentioned differenti-
ation can be focally observed on the background of typical spin-
dle-shaped tumor cells.

4. Histopathological and Immune histochemical Findings

Most of the MPNSTs (61%) demonstrated a coexisting neuro-
fibromatosis component [8]. However, being our case a biopsy,
only a small percentage of tumor was represented. Most sarcomas
exhibit variability in cytology and histologic pattern. In these cas-
es, low-grade tumors are characterized by mild to moderate hyper
cellularity, significant nuclear atypia, and a mild increased mitotic
index (3-9/10HPF) and high-grade neoplasms show pronounced
hyper cellularity, variable cellular pleomorphic, and brisk mitot-
ic activity index (10 or more/l0HPF with or without necrosis).
Additional features often encountered are microvascular prolifer-
ation and geographic necrosis with pseudo palisading. This char-
acteristic pattern of necrosis results from the persistence of viable
perivascular cuffs of tumor cells. These findings were not found
in our case. The tumor cells are usually monotonous spindle cells
arranged in intersecting fascicles. Pleomorphic variants also exist.
At low power, alternating hyper- and hypo cellular areas may be
present, often with hyper cellular areas localized near blood ves-
sels. Compared with benign neuro fibromas, MPNST

usually demonstrates a marked increase in tumor cellularity, pleo-
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morphic, and mitotic activity and shows a more organized cellular
growth pattern, with a less extracellular matrix material. Occasion-
ally, a spectrum of changes may be seen, ranging from atypical
neuro fibromas to high-grade MPNST [25]. As mentioned above,
heterologous elements, such as skeletal muscle, bone, cartilage,
and blood vessels, are present in approximately 15% of tumors.
Heterologous elements may confer an even poorer prognosis;
MPNSTs demonstrating skeletal muscle differentiation (malignant
Triton tumors) are particularly aggressive and associated with poor
prognosis.

There is no pathognomonic molecular or immune histochemical
study for MPNST. Most MPNSTs are negative for all nerve sheath
stains, while others are positive for S100 protein and/or SOX10 in
only a small subset of the tumor cells. It is also likely that resid-
ual Schwann cells of the pre-existing neuro fibroma contribute to
the S100 protein/SOX10 positivity of MPNSTs [11]. Loss of the
CD34-positive fibroblastic network encountered in neuro fibromas
can be a helpful clue to the diagnosis of MPNST [26]. Loss of p16
expression related to losses in the CDKN2A genes is also a typical
finding. However, because this change can predate morphologic
transformation into MPNST, it cannot be used as a sole marker of
malignancy. Recent studies showed the inactivation of polycomb
repressive complex 2 (PRC2) in a large subset of MPNST, due to
loss-of-function mutations in PRC2 subunits EED or SUZ [26, 27,
28]. These co-occur with somatic mutations of CDKN2A and NF1
and are associated with a distinct DNA methylation profile [27].
In addition to its DNA-wide effects on methylation, PRC2 inac-
tivation specifically leads to loss of trimethylation at lysine 27 of
histone-H3 (H3K27me3). The loss of methylation can be demon-
strated by highly specific immunohistochemistry. Moreover, this
is an important finding given that monophasic synovial sarcoma
and fibrosarcomatous dermatofibrosarcoma protuberans are usual-
ly monomorphic, hyper cellular spindle cell sarcomas with fascic-
ular growth patterns, they represent some of the best morphologic
mimics of malignant peripheral nerve sheath tumors. Consequent-
ly, H3K27me3 specificity is vital to the diagnostic utility of the
stain when attempting to exclude synovial sarcoma and fibrosarco-
matous dermatofibrosarcoma protuberans. Such trimethylation is
typically ubiquitous in neuro fibroma and atypical neuro fibroma-
tous neoplasm with uncertain biologic potential (ANNUBP) but is
often lost in MPNST. The frequency of H3K27me3-loss has varied
between 30-90%, and by some studies, has been more frequent in
sporadic and radiation-associated MPNSTs than NF1-associated
MPNSTs [29-31]. Genetic data suggest that loss of H3K27me3
does not occur in cellular schwannoma, and therefore this marker
may also be useful in the differential diagnosis between cellular
schwannoma and those MPNSTSs that have lost this marker.

5. Treatment and Prognosis

Surgical excision remains the primary treatment modality for
MPNSTs. MPNSTs are treated best with wide surgical margins,
3
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followed by chemotherapy and local radiation; unfortunately, me-
tastases are common, with poor long-term survival [23]. MPNST
is a tumor-associated with aggressive behavior and poor prognosis
[13]. There are some prognostic factors such as their truncal loca-
tion, tumor size >5cm, local recurrence, and high-grade morpholo-
gy are all adverse prognostic factors a patient with NF1-associated
MPNST appear to have a worse prognosis than patients with spo-
radic tumors [4].

6. Conclusion

MPNSTs are difficult to manage because of their aggressive nature
and the limitations in early diagnosis and management, hence the
importance of keeping in mind these tumors when dealing with a
patient with NF-1 and a previous diagnosis neuro fibroma, espe-
cially NF with a prolonged history of a mass, all of which support
the concept of a sarcoma arising upon neuro fibroma. Molecularly
targeted therapies following surgery for MPNST should be devel-
oped to render a patient disease-free.

Reference

1. Bates JE, Peterson CR, Dhakal S, Giampoli EJ, Constine LS. Malig-
nant peripheral nerve sheath tumors (MPNST): A SEER Analysis of
incidence across the age spectrum and therapeutic interventions in
the pediatric population. Pedtiatr Blood Cancer. 2014; 61: 1955-60.

2. Senthilkumar AC, Sridharan S, Mahendra B, Chander V. Malignant
peripheral nerve sheath tumour—A case report. Department of Sur-
gical Oncology, Saveetha Medical College Hospital, India b Depart-
ment of General Surgery, Saveetha Medical College Hospital, India ¢
Department of Pathology, Saveetha Medical College Hospital, India.
2019; 64: 161-4.

3. Hsu CC, Huang TW, Hsu JY, Shin N, Chang H. Malignant periph-
eral nerve sheath tumor of chest wall associated with neurofibro-
matosis: a case report, Univ. J. Surg. Surg. Spec. [Online]. 2013; 5:
78-82.

4. Danid NL, Hiroko O, Otmar DW, et al. WHO classification of tu-
mors—pathology and genetics of tumors of the nervous system; 4th
Edition. WHO. 2007:160. 2.

5. Rodriguez FJ, Folpe AL, Giannini C, Perry A. Pathology of peripher-
al nerve sheath tumors: diagnostic overview and update on selected
diagnostic problems. Acta Neuropathol. 2012; 123: 295-319.

6. Kar M, Deo SVS, Shukla NK, Malik A, DattaGupta S, et al., Malig-
nant peripheral nerve sheath tumors (MPNST)-- clinicopathological
study and treatment outcome of twenty-four cases. World J Surg On-
col. 2006; 4: 55.

7. Yamaguchi U, Hasegawa T, Hirose T, Chuman H, Kawai A, Ito Y, et
al., Low grade malignant peripheral nerve sheath tumour: varied cy-
tological and histological patterns. J Clin Pathol. 2003; 56: 826-30.

8. Rekhi B, Abhijeet I, Rajiv K, DeSouza MA, Dikshit R, Jambhekar
NA. Malignant peripheral nerve sheath tumors: Clinicopathological

profile of 63 cases diagnosed at a tertiary cancer referral center in
Mumbeai, India. Indian J Pathol Microbiol. 2010; 53: 611-8.

http://acmcasereports.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Case Report

Ducatman BS, Scheithauer BW, Piepgras DG, Reiman HM, Ilstrup
DM. Malignant peripheral nerve sheath tumors. A clinicopathologic
study of 120 cases. Cancer. 1986; 57: 2006-21.

Guellec SL, Decouvelaere AV, Filleron T, Valo I, Charon-Barra
C, Robin YM, et al., Malignant peripheral nerve sheath tumor is a
challenging diagnosis: a systematic pathology review, immunohis-
tochemistry, and molecular analysis in 160 patients from the French
Sarcoma Group database. Am J Surg Pathol. 2016; 40: 896-908.

Lai RS, Lin SL, Hsu SS, Wu MT. Intrathoracic paraspinal malignant
peripheral nerve sheath tumour. J Chin Med Assoc. 2006; 69: 37-41.

Miettinen MM, Antonescu CR, Fletcher CDM, Kim A, Lazar Al,
Quezado MM, Karlyne et al., Histopathologic evaluation of atypi-
cal neurofibromatous tumors and their transformation into malignant
peripheral nerve sheath tumor in neurofibromatosis 1 patients. Anat
Published in final edited form as: Hum Pathol. 2017; 67: 1-10.

Yamaguchi U, Hasegawa T, Hirose T, Chuman H, Kawai A, Ito Y, et
al., Low grade malignant peripheral nerve sheath tumour: varied cy-
tological and histological patterns. J Clin Pathol. 2003; 56: 826-30.

Guo A, Liu A, Wei L, Song X. Malignant Peripheral Nerve Sheath
Tumors: Differentiation Patterns and Immunohistochemical Fea-
tures - A Mini-Review and Our New Findings Corresponding au-
thor: Dr. Aijun Liu, Department of Pathology, the General Hospital
of PLA, Beijing 100853, China. Published: 2012.07.04 Journal of
Cancer. 2012; 3: 303-9.

Tirabosco R, Galloway M, Bradford R, O’Donnell P, Flanagan AM.
Liposarcomatous differentiation in malignant peripheral nerve shen-
ath tumor: a case report. Pathol Res Practice, 2010; 206: 138-42.

Suresh TN, Harendra Kumar ML, Prasad CSBR, Kalyani R, Borap-
pa K. Malignant peripheral nerve sheath tumor with divergent differ-
entiation. Indian J Patho Microbiology. 2009; 52: 74-6.

Janczar K, Tybor K, Jézefowicz M, Papierz W. Low grade malignant
peripheral nerve sheath tumor with mesenchymal differentiation: a
case report. Pol J Pathol. 2011; 62: 278-81.

Yamamoto T, Minami R, Ohbayashi C. Subcutaneous malignant
epithelioid schwannoma with cartilaginous differentiation. J Cutan
Pathol. 2001; 28: 486-91.

Woodruff JM, Christensen WN. Glandular peripheral nerve sheath
tumors. Cancer. 1993; 72: 3618-28.

Shuangshoti S, Benjavongkulchai S, Chittmittrapap S. Malignant
mesenchymoma of median nerve: combined nerve shenath sarcoma
and liposarcoma. J surg oncol. 1984; 25: 119-23.

Ducatman BS, Scheithauer BW, Piepgras DG, Reiman HM, Ilstrup
DM. Malignant Peripheral Nerve Sheath Tumors a Clinicopatholog-
ic Study of 120 Cases.Cancer. 1986; 57: 2006-21.

Tucker T, Wolkenstein P, Revuz J, Zeller J, Friedman JM. Associa-
tion between benign and malignant peripheral nerve sheath tumors in
NF1. Neurology. 2005; 65: 205-11.

Coffin CM, Davis JL, Borinstein SC. Syndrome-associated soft tis-
sue tumours. Histopathology. 2014; 64: 68-87.

Guha D, Davidson B, Nadi M, Alotaibi NF, Fehlings MG, Gentili


https://pubmed.ncbi.nlm.nih.gov/25130403/
https://pubmed.ncbi.nlm.nih.gov/25130403/
https://pubmed.ncbi.nlm.nih.gov/25130403/
https://pubmed.ncbi.nlm.nih.gov/25130403/
https://pubmed.ncbi.nlm.nih.gov/31670144/
https://pubmed.ncbi.nlm.nih.gov/31670144/
https://pubmed.ncbi.nlm.nih.gov/31670144/
https://pubmed.ncbi.nlm.nih.gov/31670144/
https://pubmed.ncbi.nlm.nih.gov/31670144/
https://pubmed.ncbi.nlm.nih.gov/31670144/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3698270/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3698270/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3698270/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3698270/
https://pubmed.ncbi.nlm.nih.gov/22327363/
https://pubmed.ncbi.nlm.nih.gov/22327363/
https://pubmed.ncbi.nlm.nih.gov/22327363/
https://pubmed.ncbi.nlm.nih.gov/16923196/
https://pubmed.ncbi.nlm.nih.gov/16923196/
https://pubmed.ncbi.nlm.nih.gov/16923196/
https://pubmed.ncbi.nlm.nih.gov/16923196/
https://pubmed.ncbi.nlm.nih.gov/14600126/
https://pubmed.ncbi.nlm.nih.gov/14600126/
https://pubmed.ncbi.nlm.nih.gov/14600126/
https://pubmed.ncbi.nlm.nih.gov/21045379/
https://pubmed.ncbi.nlm.nih.gov/21045379/
https://pubmed.ncbi.nlm.nih.gov/21045379/
https://pubmed.ncbi.nlm.nih.gov/21045379/
https://pubmed.ncbi.nlm.nih.gov/3082508/
https://pubmed.ncbi.nlm.nih.gov/3082508/
https://pubmed.ncbi.nlm.nih.gov/3082508/
https://pubmed.ncbi.nlm.nih.gov/27158754/
https://pubmed.ncbi.nlm.nih.gov/27158754/
https://pubmed.ncbi.nlm.nih.gov/27158754/
https://pubmed.ncbi.nlm.nih.gov/27158754/
https://pubmed.ncbi.nlm.nih.gov/27158754/
https://pubmed.ncbi.nlm.nih.gov/16447925/
https://pubmed.ncbi.nlm.nih.gov/16447925/
https://pubmed.ncbi.nlm.nih.gov/28551330/
https://pubmed.ncbi.nlm.nih.gov/28551330/
https://pubmed.ncbi.nlm.nih.gov/28551330/
https://pubmed.ncbi.nlm.nih.gov/28551330/
https://pubmed.ncbi.nlm.nih.gov/28551330/
https://pubmed.ncbi.nlm.nih.gov/14600126/
https://pubmed.ncbi.nlm.nih.gov/14600126/
https://pubmed.ncbi.nlm.nih.gov/14600126/
https://pubmed.ncbi.nlm.nih.gov/22773934/
https://pubmed.ncbi.nlm.nih.gov/22773934/
https://pubmed.ncbi.nlm.nih.gov/22773934/
https://pubmed.ncbi.nlm.nih.gov/22773934/
https://pubmed.ncbi.nlm.nih.gov/22773934/
https://pubmed.ncbi.nlm.nih.gov/22773934/
https://pubmed.ncbi.nlm.nih.gov/19433348/
https://pubmed.ncbi.nlm.nih.gov/19433348/
https://pubmed.ncbi.nlm.nih.gov/19433348/
https://pubmed.ncbi.nlm.nih.gov/19136788/
https://pubmed.ncbi.nlm.nih.gov/19136788/
https://pubmed.ncbi.nlm.nih.gov/19136788/
https://pubmed.ncbi.nlm.nih.gov/22246916/
https://pubmed.ncbi.nlm.nih.gov/22246916/
https://pubmed.ncbi.nlm.nih.gov/22246916/
https://pubmed.ncbi.nlm.nih.gov/11553316/
https://pubmed.ncbi.nlm.nih.gov/11553316/
https://pubmed.ncbi.nlm.nih.gov/11553316/
https://pubmed.ncbi.nlm.nih.gov/8252477/
https://pubmed.ncbi.nlm.nih.gov/8252477/
https://pubmed.ncbi.nlm.nih.gov/6694400/
https://pubmed.ncbi.nlm.nih.gov/6694400/
https://pubmed.ncbi.nlm.nih.gov/6694400/
https://pubmed.ncbi.nlm.nih.gov/3082508/
https://pubmed.ncbi.nlm.nih.gov/3082508/
https://pubmed.ncbi.nlm.nih.gov/3082508/
https://pubmed.ncbi.nlm.nih.gov/16043787/
https://pubmed.ncbi.nlm.nih.gov/16043787/
https://pubmed.ncbi.nlm.nih.gov/16043787/
https://pubmed.ncbi.nlm.nih.gov/24236688/
https://pubmed.ncbi.nlm.nih.gov/24236688/
https://pubmed.ncbi.nlm.nih.gov/28686119/

Volume 8 Issue 2 -2021 Case Report

F, et al., Management of peripheral nerve sheath tumors: 17 years
of experience at Toronto Western Hospital. J Neurosurg. 2018; 128:
1226-34.

25. Stasik CJ, Tawfik O. Malignant Peripheral Nerve Sheath Tumor with
Rhabdomyosarcomatous Differentiation (Malignant Triton Tumor).
Arch Pathol Lab Med. 2006; 130: 1878-81.

26. Farid M, Demicco EG, Garcia R, Ahn L, Merola PR, Cioffi A, et al.,
MakiTisch Cancer Institute, Mount Sinai School of Medicine, New
York, New York, USA. Malignant Peripheral Nerve Sheath Tumors.
The Oncologist. 2014; 19: 193-201.

27. Zhou H, Coffin CM, Perkins SL, Tripp SR, Liew M, Viskochil DH.
Malignant peripheral nerve sheath tumor: a comparison of grade,
immunophenotype, and cell cycle/growth activation marker expres-
sion in sporadic and neurofibromatosis 1-related lesions. Am J Surg
Pathol. 2003; 27:1337-45.

28. Zhang Q, Padi SK, Tindall DJ, Guo B. Polycomb protein EZH2 sup-
presses apoptosis by silencing the proapoptotic miR-31. Cell Death
Dis. 2014; 5: €1486.

29. Lee W, Teckie S, Wiesner T, Ran L, Granada CNP, Lin M, et al.,
PRC2 is recurrently inactivated through EED or SUZ12 loss in ma-
lignant peripheral nerve sheath tumors. Nat Genet. 2014; 46: 1227—
32.

30. Pekmezci M, Cuevas-Ocampo AK, Perry A, Horvai AE. Significance
of H3K27me3 loss in the diagnosis of malignant peripheral nerve
sheath tumors. Modern Pathology. 2017; 30: 1710-9.

31. Prieto-Granada CN, Wiesner T, Messina JL, Jungbluth AA, Chi P,
Antonescu CR. Loss of H3K27me3 Expression Is a Highly Sensi-
tive Marker for Sporadic and Radiation-induced MPNST. Am J Surg
Pathol. 2016; 40: 479— 89.

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

33. Cleven AH, Sannaa GA, Briaire-de Bruijn I, Ingram DR, Rijn M,
Rubin BP, et al., Loss of H3K27 tri-methylation is a diagnostic mark-

er for malignant peripheral nerve sheath tumors and an indicator for
an inferior survival. Mod Pathol. 2016; 29: 582-90.

http://acmcasereports.com 5


https://pubmed.ncbi.nlm.nih.gov/28686119/
https://pubmed.ncbi.nlm.nih.gov/28686119/
https://pubmed.ncbi.nlm.nih.gov/28686119/
https://pubmed.ncbi.nlm.nih.gov/17149968/
https://pubmed.ncbi.nlm.nih.gov/17149968/
https://pubmed.ncbi.nlm.nih.gov/17149968/
https://pubmed.ncbi.nlm.nih.gov/24470531/
https://pubmed.ncbi.nlm.nih.gov/24470531/
https://pubmed.ncbi.nlm.nih.gov/24470531/
https://pubmed.ncbi.nlm.nih.gov/24470531/
https://pubmed.ncbi.nlm.nih.gov/14508395/
https://pubmed.ncbi.nlm.nih.gov/14508395/
https://pubmed.ncbi.nlm.nih.gov/14508395/
https://pubmed.ncbi.nlm.nih.gov/14508395/
https://pubmed.ncbi.nlm.nih.gov/14508395/
https://pubmed.ncbi.nlm.nih.gov/25341040/
https://pubmed.ncbi.nlm.nih.gov/25341040/
https://pubmed.ncbi.nlm.nih.gov/25341040/
https://pubmed.ncbi.nlm.nih.gov/25240281/
https://pubmed.ncbi.nlm.nih.gov/25240281/
https://pubmed.ncbi.nlm.nih.gov/25240281/
https://pubmed.ncbi.nlm.nih.gov/25240281/
https://www.researchgate.net/publication/318907290_Significance_of_H3K27me3_loss_in_the_diagnosis_of_malignant_peripheral_nerve_sheath_tumors
https://www.researchgate.net/publication/318907290_Significance_of_H3K27me3_loss_in_the_diagnosis_of_malignant_peripheral_nerve_sheath_tumors
https://www.researchgate.net/publication/318907290_Significance_of_H3K27me3_loss_in_the_diagnosis_of_malignant_peripheral_nerve_sheath_tumors
https://pubmed.ncbi.nlm.nih.gov/26645727/
https://pubmed.ncbi.nlm.nih.gov/26645727/
https://pubmed.ncbi.nlm.nih.gov/26645727/
https://pubmed.ncbi.nlm.nih.gov/26645727/
https://pubmed.ncbi.nlm.nih.gov/26585554/
https://pubmed.ncbi.nlm.nih.gov/26585554/
https://pubmed.ncbi.nlm.nih.gov/26585554/
https://pubmed.ncbi.nlm.nih.gov/26990975/
https://pubmed.ncbi.nlm.nih.gov/26990975/
https://pubmed.ncbi.nlm.nih.gov/26990975/
https://pubmed.ncbi.nlm.nih.gov/26990975/

