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Abstract 

Plexiform fibrohistiocytic tumor (PFT) is a rare mesenchymal neoplasm of intermediate ma-

lignant potential with a high local recurrence rate. In this report, we describe a case of PFT  

on the ear, which showed a dense deposition of periostin (POSTN) in the stromal areas of  

the tumor. In addition, dense infiltration of CD163+CD206– tumor-associated macrophages 

(TAMs) was detected in the same areas as POSTN. Since POSTN was previously reported to 

possess immunomodulatory effects on TAMs, our present report suggested the significance 

of the POSTN/TAMs axis in the progression of PFT. © 2016 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Plexiform fibrohistiocytic tumor (PFT) presents as a slowly developing nodule on the 
extremities and trunk [1, 2], and generally occurs in children and young adults [1, 2]. Al-
though approximately 150 cases have been presented in English language papers about  
PFT [1–4], little is known about its pathogenesis. 
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Case Report 

A 28-year-old Japanese woman visited our outpatient clinic with a 1.5-year history of an 
asymptomatic nodule developing on her left retroauricular skin. Her tumor had been resect-
ed by a general surgeon as a benign spindle cell tumor without further histological diagnosis 
1 year before. On her initial visit, physical examination revealed a well-demarcated nodule 
on her retroauricular skin, 20 × 20 mm in size (fig. 1a). Magnetic resonance imaging revealed 
a subcutaneous nodule located adjacent to the periosteum (fig. 1b). We excised the nodule 
together with the adjacent periosteum with a 5-mm surgical margin. The histopathological 
findings revealed proliferation of fibroblastic and histiocytic cells showing storiform-type 
whorling and a plexiform pattern (fig. 1c, d). These tumor-composing spindle cells were 
positive for CD68 and SMA, and negative for S100 and factor XIIIa. The Ki67 score was ap-
proximately 10%. Based on the above finding, we diagnosed this tumor as a PFT. The differ-
ential diagnoses of PFT are listed in table 1 [2]. 

Since the pathogenesis and biological behavior of PFT are still incompletely understood, 
we employed immunohistochemical staining for periostin (POSTN), CD163 and CD206 to 
further investigate the possible immunological background of the PFT. A dense deposition  
of POSTN was detected throughout the stromal areas of the tumor (fig. 2a). In addition, 
CD163+CD206– tumor-associated macrophages (TAMs) were densely infiltrated in the same 
areas of POSTN (fig. 2b, c). 

Discussion 

In this report, we describe a case of PFT on the ear which showed a dense deposition of 
POSTN in the stromal areas of the tumor. PFT is a rare mesenchymal neoplasm of intermedi-
ate malignant potential with a high local recurrence rate, like dermatofibrosarcoma protu-
berans [1–4]. Immunohistochemical staining is helpful for the differential diagnosis of PFT 
[1, 2]: e.g. it is positive for CD68, vimentin and NSE, and negative for S100, CD34, factor XIIIa 
and calponin [2, 3]. Since these diagnostic markers for PFT do not reflect the biological be-
havior of this type of malignant tumor, in this report we employed immunohistochemical 
staining for POSTN as well as CD163 and CD206, focusing on the cancer stroma of PFT to 
investigate the possible mechanisms of local invasion and recurrence of PFT. 

POSTN is an extracellular matrix protein that is involved in modulating cell functions 
through various pathways [5–7]. In the dermatological field, the deposition of POSTN is re-
ported in various skin diseases, including fibrosing diseases such as keloid, hypertrophic 
scar [8], morphea and lichen sclerosis et atrophicus [9]. Zhou et al. [6] reported the im-
portance of POSTN in developing glioblastoma multiforme by the induction of M2-like TAMs 
in the tumor microenvironment. In addition, as we previously reported, POSTN stimulates 
CD163+CD206– monocyte-derived macrophages to produce a series of chemokines that 
might be connected with the cancer formation of mycosis fungoides [7]. Notably, this study 
also suggests that CD163+CD206– monocyte-derived macrophages augment the mRNA ex-
pression of MMP12 by POSTN stimulation. Interestingly, MMP12 is reported to be increased 
in the serum and skin lesions of systemic sclerosis, and is associated with the severity of skin 
and pulmonary fibrosis [10]. These reports suggested the significance of the POSTN/TAMs 
axis in the progression of various types of tumors, and suggested that POSTN stimulation 
might modulate the function of CD163+CD206– TAMs to develop the fibrosis in PFT. To con-
firm this hypothesis, further cases and studies will be necessary. 
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Table 1. Differential diagnoses of PFT 

  
  
 How to differentiate from PFT 

  
  
Plexiform neurofibroma S100+ 

Plexiform schwannoma S100+ 

Cellular neurothekeoma S100+ 

Fibrous hamartoma of infancy possesses the primitive cellular myxoid component 

Benign fibrous histiocytoma solid-pattern tumor 

Dermatofibroma storiform-pattern tumor 

Myofibromatosis well-demarcated with a zoned appearance 
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Fig. 1. a A well-demarcated nodule on the retroauricular skin, 20 × 20 mm in size. b Magnetic resonance 

imaging revealed a subcutaneous nodule located adjacent to the periosteum. c, d Proliferation of fibro-

blastic and histiocytic cells showing storiform-type whorling and a plexiform pattern. Original magnifica-

tion: ×100 (c), ×400 (d). 
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Fig. 2. Paraffin-embedded tissue samples were deparaffinized and stained with anti-POSTN antibody (a), 

anti-CD163 antibody (b) and anti-CD206 antibody (c). The sections were developed with liquid perma-

nent red. Original magnification: ×200. 
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