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 Abstract

Nerve sheath myxoma has been confused with neurothekeoma due to similarities in their 

histopathological �indings. Here we describe the clinical, histopathological, and immunohistochemical 

features in one case of nerve sheath myxoma and two cases of neurothekeoma. Case 1 was a 49-year-old 

woman who presented with a 10-year history of a non-tender, rubbery, �irm, highly mobile, 5-mm 

subcutaneous tumor on the left third �inger. Case 2 was a 24-year-old woman who presented with a 2-

year history of a 17 × 10-mm non-tender, reddish-brown nodule, with a rough surface on the right 

shoulder. Case 3 was a 12-year-old boy who presented with a 1-year history of an approximately 10-mm 

non-tender, red papule, with a glossy surface on the lower right portion of his back. In all cases, 

microscopic examination demonstrated multiple, closely aggregated nodules that were separated by a 

band of �ibrous connective tissue in the dermis. Each nodule was composed of spindle and large 

epithelioid cells, with various amounts of mucin. S-100 protein was positive in Case 1, with a diagnosis of 

nerve sheath myxoma. In contrast, S-100 protein was negative in Cases 2 and 3, with a diagnosis of 

neurothekeoma. Nerve sheath myxoma and neurothekeoma can be differentiated based on S-100 

protein expression, and this was supported by microarray analysis �indings in recent reports. It is 

important to recognize these two tumors as separate entities.
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Introduction

 Ever since it was initially described by Harkin and Reed in 1969 in the Atlas of Tumor Pathology 

series of the Armed Forces Institute of Pathology [1], nerve sheath myxoma has been a controversial topic 

phylogenetically. Neurothekeoma was introduced by Gallager and Helwig in 1980 as a super�icial tumor 

of purported nerve sheath derivation, similar to nerve sheath myxoma [2]. Subsequently, in 1986, Rosati 

et al. proposed a subgroup of cellular neurothekeoma, which had an abundant cellular component and a 

scant amount of myxoid matrix [3]. Recently, neurothekeoma has been divided morphologically into 

three subtypes based on the amount of myxoid matrix, namely myxoid, mixed, and cellular [4-6].

 Although Fetsch et al. reported in 2005 that nerve sheath myxoma and neurothekeoma were 
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morphologically, immunohistochemically, and clinically distinct [7], there still exist some reports 

confusing these two entities [8-10].In Particular, nerve sheath myxoma has been regarded as a myxoid 

variant of neurothekeoma; therefore, these two terms have been used synonymously.

 To highlight the difference between these 2 diseases, we report one case of nerve sheath myxoma 

and two cases of neurothekeoma.

Case Reports

Case 1: A 49-year-old woman presented with an approximately 10-year history of an asymptomatic 

subcutaneous tumor on the �inger, which gradually increased in size. Physical examination revealed a 

non-tender, rubbery, �irm, highly mobile, 5-mm subcutaneous tumor on the left third �inger (Fig. 1a,b; 

Table 1). Microscopic examination demonstrated a multilobular con�iguration in the dermis and 

subcutis, which was typically separated by a band of �ibrous connective tissue. The lobules had abundant 

myxoid matrix and consisted of spindled and epithelioid cells (Fig. 1c–e). 

Case 2: A 24-year-old woman presented with a 2-year history of an asymptomatic small nodule on the 

shoulder. Physical examination revealed a 17 × 10-mm non-tender, reddish-brown nodule with a rough 

surface on the right shoulder (Fig. 2a,b; Table 1). Microscopic examination demonstrated multiple, 

closely situated nodules, separated by a band of �ibrous connective tissue in the dermis. Each nodule was 

composed of spindle and large epithelioid cells with a scant amount of myxoid matrix, and partially 

contained osteoclast-like giant cells and syncytial-like cells (Fig. 2c–e). 

Case 3: A 12-year-old boy presented with a 1-year history of an asymptomatic small nodule on the back, 

which gradually increased in size. Physical examination revealed an approximately 10-mm, non-tender, 

red papule with a glossy surface on the lower right portion of the back (Fig. 3a,b) (Table 1). Microscopic 

examination revealed multiple small nodules separated by a band of �ibrous connective tissue in the 

dermis and subcutis. Each nodule was composed of spindle and epithelioid cells, with focal myxoid 

matrix, and it partially contained atypical cells (Fig. 3c–e).

Immunohistochemistry 

 Using formalin-�ixed paraf�in-embedded tissue, all cases were immunohistochemically stained 

with the following antibodies: S-100 protein (1:6; Dako, Glostrup, Denmark), HMB-45 (prediluted; 

Dako), glial �ibrillary acidic protein (GFAP) (1:12; Dako), CD10 (56C6, 1:2; NICHIREI, Tokyo, Japan), CD34 

(QBEnd10, 1:100; Dako), CD68 (PG-M1, 1:100; Dako), Factor XIIIa (E980.1, 1:40; Leica Biosystems 

Newcastle, Newcastle Upon Tyne, United Kingdom), neuron speci�ic enolase (NSE) (BBS/NC/VI-H14, 

prediluted; Dako), smooth muscle actin (SMA) (1A4, 1:400; Dako), and epithelial membrane antigen 

(EMA) (E29, 1:100; Dako).

 Immunohistochemical analysis revealed that S-100 protein and GFAP were positive in Case 1, but 

negative in Cases 2 and 3 (Fig. 4a–f). HMB-45, CD34, and EMA were negative in all cases. SMA was 

negative in Case 1, positive in Case 2, and partially positive in Case 3 (Fig. 4g–i). CD68 was negative in 

Cases 1 and 2, but was partially positive in Case 3. CD10 was negative in Case 1, partially positive in Case 2, 

and strongly positive in Case 3 (Fig. 4j–l). Factor XIIIa was negative in Cases 1 and 2, but was partially 

positive in Case 3. NSE was negative in Case 1, but was focally, weakly positive in Cases 2 and 3 (Table 2).   
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Diagnosis

 Based on these �indings, Case 1 was diagnosed with nerve sheath myxoma, and Cases 2 and 3 were 

diagnosed with a cellular type of neurothekeoma.

Discussion

 Case 1, with a diagnosisof nerve sheath myxoma, had many spindle cells with abundant myxoid 

matrix. The tumor was positive for S100 protein and GFAP and was negative for NSE, EMA, and CD10. We 

considered that the origin of this tumor was not perineurial cells, but rather Schwann cells.

 Case 2, with a diagnosis of cellular-type neurothekeoma, reacted with SMA fairly and with CD10 

partially, but did not react with CD34, CD68, or Factor XIIIa. These results implied that this tumor was 

derived from either a �ibroblast-like cell or a myo�ibroblast. Case 3, also with a diagnosis of cellular-type 

neurothekeoma, exhibited partial positivity for SMA, CD68, and Factor XIIIa, strong positivity for CD10, 

and was negative for CD34. We speculated that this tumor was derived from a �ibroblast-like cell, 

myo�ibroblast, or �ibrohistiocyte. Cases 2 and 3 had cell-rich tumors, which were composed of spindle 

and epithelioid cells, and lacked S100 protein and GFAP expression, suggesting that these tumors were 

not derived from the peripheral nerve sheath or melanocytes.

 Based on immunophenotypic and ultrastructural �indings, nerve sheath myxoma is considered to 

be derived from Schwann cells [4-6, 10-13]. In 2005, Fetsch et al. suggested that nerve sheath myxoma 

was a special type of schwannoma or, less likely, neuro�ibroma. This was due to the low number of 

intralesional CD34-positive �ibroblasts and EMA-positive perineurial cells, a rarity of intralesional axons, 

and the infrequent presence of foci that suggest nuclear palisading or loose Verocay body formation 

[7].Sheth et al. also suggested that nerve sheath myxoma demonstrated very similar molecular genetic 

signatures to those of schwannomas on microarray analysis [14].

 Given the absence of S-100 protein in the tumor, there has been some doubt as to whether cellular 

neurothekeoma (cellular type) is neurosustentacular in origin [4-6, 15-16]. In 2007, Fetsch et al. 

suggested that neurothekeoma was derived from �ibroblast-like cells with the capacity to produce 

myxoid matrix and differentiate into myo�ibroblasts; this was based on the morphology of the tumor 

cells, the population of non-lesional cells, the occasional presence of neoplastic cells with actin, CD99, 

and CD10 expression, and an occasional resemblance to plexiform �ibrohistiocytic tumor [17]. Sheth et 

al. also suggested that all subtypes of neurothekeoma more closely resembled cellular �ibrous 

histiocytomas on microarray analysis [14].

 Nerve sheath myxoma and neurothekeoma have similar �indings, namely a multilobulated mass 

consisting of spindle and epithelioid cells with a myxoid matrix that is separated by a band of �ibrous 

connective tissue. Therefore, differentiation between these 2 diseases is dif�icult. Particularly, nerve 

sheath myxoma has been confused with myxoid neurothekeoma (myxoid type), and these terms have 

often been used synonymously. However, Fetsch et al. reported that immunoreactivity of S-100 protein 

was useful in differentiating nerve sheath myxoma from myxoid neurothekeoma, i.e., S-100 protein was 

positive in nerve sheath myxoma, but negative in (myxoid) neurothekeoma [17].

 There are also clinical differences between nerve sheath myxoma and neurothekeoma. Nerve 

sheath myxoma has a peak incidence in the fourth decade of life, has a strong predilection for the �ingers,    
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and has a male-to-female ratio of almost 1:1. Neurothekeoma has a peak incidence in the second decade 

of life, has a strong predilection for the head and upper extremities, and has a male-to-female ratio of 1:2 

[7,17].

 In the present report, Case 1 represented nerve sheath myxoma in terms of clinical 

manifestations, such as age and the site of the tumor. Cases 2 and 3, on the other hand, corresponded well 

to the clinical characteristics of neurothekeoma.

 In summary, nerve sheath myxoma and neurothekeoma can be differentiated based on S-100 

protein expression, which was supported by the microarray analysis �indings of recent reports. They also 

have different clinical features; it is important to understand the differences between these 2 diseases.
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Figure 1: (a, b) A 5-mm subcutaneous tumor on the left 

third �inger. (c–e) Histopathology revealed a nerve 

sheath myxoma on the �inger. (c) The multilobular 

con�iguration was typically separated by a band of 

�ibrous connective tissue [Hematoxylin and eosin (HE), 

original magni�ication ×25, index bar indicates 0.5mm]. 

(d) Lobules included abundant myxoid matrix, spindle, 

and epithelioid cells (HE, original magni�ication ×200, 

index bar indicates 100μm). (e) Myxoid matrix is evident 

on Alcian blue staining (Alcian blue pH2.5, original 

magni�ication ×100, index bar indicates 100 μm).

Figure 2: (a, b) A 17 × 10-mm small nodule on the right 

shoulder. (c–e) Histopathology revealed cellular-type 

neurothekeoma on the shoulder. (c) Multiple nodules 

were separated by a band of �ibrous connective tissue in 

the dermis (HE, original magni�ication ×25, index bar 

indicates 0.5mm). (d) They were composed of spindle 

and large epithelioid cells with occasional osteoclast-like 

giant cells and syncytial-like cells (HE, original 

magni�ication, ×200, index bar indicates 100 μm). (e) 

Myxoid matrix is evident on Alcian blue staining (Alcian 

blue pH2.5, original magni�ication ×100, index bar 

indicates 100 μm).
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Figure 3: (a, b) A small nodule with a size of 

approximately 10 mm on the lower right portion of the 

back. (c–e) Histopathology showed cellular-type 

neurothekeoma on the back. (c) Multiple small nodules 

were separated by a band of �ibrous connective tissue in 

the dermis and subcutis (H-E, original magni�ication 

×25, index bar indicates 0.5mm). (d) They were 

composed of spindle and epithelioid cells, and partially 

atypical cells. (HE, original magni�ication, ×200, index 

bar indicates 100 μm). (e) Myxoid matrix is evident on 

Alcian blue staining (Alcian blue pH2.5, original 

magni�ication ×100, index bar indicates 100 μm).

Figure 4: (a–l) Immunohistochemical �indings of the three cases. S-100 protein was positive in Case1 (a), but 

negative in Cases 2 (b) and 3 (c). GFAP was positive in Case 1 (d), but was negative in Cases 2 (e) and 3 (f). SMA was 

negative in Case 1 (g), positive in Case 2 (h), and partially positive in Case 3 (i). CD10 was negative in Case1 (j), 

partially positive in Case 2 (k), and strongly positive in Case 3 (l) (original magni�ication ×25 and ×200 (inset), 

black bar indicates 1mm, and red bar indicates 100 μm).



Page 6

Vol 2: Issue 5: 1085

Tables

References

1. JC H. Atlas of Tumor Pathology: Tumors of the Peripheral Nervous System. In: RJ R, editor. Washington, DC: Armed 

Forces Institute of Pathology, 1969:60-64.

2. Gallager RL, Helwig EB. Neurothekeoma--a benign cutaneous tumor of neural origin. Am J Clin Pathol. 1980; 74: 

759-64.

3. Rosati LA, Fratamico FC, Eusebi V. Cellular neurothekeoma. Appl Pathol. 1986; 4: 186-91.

4. Argenyi ZB, LeBoit PE, Santa Cruz D, Swanson PE, Kutzner H. Nerve sheath myxoma (neurothekeoma) of the 

skin: light microscopic and immunohistochemical reappraisal of the cellular variant. J Cutan Pathol. 1993; 20: 

294-303.

5. Husain S, Silvers DN, Halperin AJ, McNutt NS. Histologic spectrum of neurothekeoma and the value of 

immunoperoxidase staining for S-100 protein in distinguishing it from melanoma. Am J Dermatopathol. 1994; 16: 

496-503.

6. Laskin WB, Fetsch JF, Miettinen M. The "neurothekeoma": immunohistochemical analysis distinguishes the true 

nerve sheath myxoma from its mimics. Hum Pathol. 2000; 31: 1230-41.

7. Fetsch JF, Laskin WB, Miettinen M. Nerve sheath myxoma: a clinicopathologic and immunohistochemical 

analysis of 57 morphologically distinctive, S-100 protein- and GFAP-positive, myxoid peripheral nerve sheath 

tumors with a predilection for the extremities and a high local recurrence rate. Am J Surg Pathol. 2005; 29: 1615-

24.

8. Al-Buainain H, Pal K, El Sha�ie H, Mitra DK, Shawarby MA. Myxoid neurothekeoma: a rare soft tissue tumor of 

hand in a 5 month old infant. Indian J Dermatol. 2009; 54: 59-61.

9. Vij M, Jaiswal S, Agrawal V, Jaiswal A, Behari S. Nerve sheath myxoma (neurothekeoma) of cerebellopontine 

angle: case report of a rare tumor with brief review of literature. Turk Neurosurg. 2013; 23: 113-6.

10. Safadi RA, Hellstein JW, Diab MM, Hammad HM. Nerve sheath myxoma (neurothekeoma) of the gingiva, a case 

report and review of the literature. Head Neck Pathol. 2010; 4: 242-5.

11. Pulitzer DR, Reed RJ. Nerve-sheath myxoma (perineurial myxoma). Am J Dermatopathol. 1985; 7: 409-21.

        Open J Clin Med Case Rep: Volume 2 (2016)



Page 7

Vol 2: Issue 5: 1085

12. Barnhill RL, Dickersin GR, Nickeleit V, Bhan AK, Muhlbauer JE, Phillips ME et al. Studies on the cellular origin of 

neurothekeoma: clinical, light microscopic, immunohistochemical, and ultrastructural observations. J Am Acad 

Dermatol. 1991; 25: 80-8.

13. Wang AR, May D, Bourne P, Scott G. PGP9.5: a marker for cellular neurothekeoma. Am J Surg Pathol. 1999; 23: 

1401-7.

14. Sheth S, Li X, Binder S, Dry SM. Differential gene expression pro�iles of neurothekeomas and nerve sheath 

myxomas by microarray analysis. Mod Pathol. 2011; 24: 343-54.

15. Argenyi ZB, Kutzner H, Seaba MM. Ultrastructural spectrum of cutaneous nerve sheath myxoma/cellular 

neurothekeoma. J Cutan Pathol. 1995; 22: 137-45.

16. Hornick JL, Fletcher CD. Cellular neurothekeoma: detailed characterization in a series of 133 cases. Am J Surg 

Pathol. 2007; 31: 329-40.

17. Fetsch JF, Laskin WB, Hallman JR, Lupton GP, Miettinen M. Neurothekeoma: an analysis of 178 tumors with 

detailed immunohistochemical data and long-term patient follow-up information. Am J Surg Pathol. 2007; 31: 

1103-14.

Manuscript Information:  Received: October 22, 2015; Accepted: March 03, 2016; Published: March 07, 2016

1 1 1 1 1Authors Information: Takako Shintani ; Ikko Muto ; Michi Gohara ; Kazuhiro Yoshimura ; Yoshihiko Inoue ; Takahiro 
1 1 1 2 1 *1Hamada ; Toshifumi Abe ; Minao Furumura ; Mikio Ichiki ; Takekuni Nakama ; Chika Ohata

1  Department of Dermatology, Kurume University School of Medicine, Fukuoka, Japan
2Ichiki Clinic, Fukuoka City, Japan

Citation: Shintani T, Muto I, Gohara M, Abe T, Nakama T, Ohata C et al. Comparative case reports of nerve sheath myxoma 

and neurothekeoma. Open J Clin Med Case Rep. 2016; 1085

Copy right Statement: Content published in the journal follows Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0).  © Ohata C 2016

Journal: Open Journal of Clinical and Medical Case Reports is an international, open access, peer reviewed Journal 
focusing exclusively on case reports covering all areas of clinical & medical sciences. 

Visit the journal website at www.jclinmedcasereports.com

For reprints & other information, contact editorial of�ice at info@jclinmedcasereports.com

        Open J Clin Med Case Rep: Volume 2 (2016)


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

