
 



 



 



 



 



 



 



 



 



 



           Soft tissue, neck, posterior, wide resection, solitary fibrous tumor.  
 
           The specimen submitted consists of many tissue fragments measuring 

up to 5x4x2.8 cm in size fixed in formalin. 
           Grossly,a light tan and well defined mass surrounded by muscle is seen.  
     The cut surface is homogeneous and firm. 
           Representative sections are taken and A1-4 and B-E 
 
           Microscopically, oval to spindl-shaped cells with concentric perivascular 

growth and exhibiting a characteristic well-developed staghorn branching 
vascular pattern are seen.   Immunoreactivity 

      for Bcl-2 and CD34, while no reactivity for S-100,SMA,EMA and 
desmin.MIB-1 is less than 5%.A solitary fibrous tumor is considerd.   
 



 



Perivascular Neoplasms 

Perivascular neoplasms comprise traditionally 

glomus tumor and hemangiopericytoma (HPC). 

Whereas glomus tumor represents a well-

defined entity, the existence of HPC as a 

separate entity has been questioned because a 

number of neoplasms of different lines of 

differentiation are characterized by a HPC-like 

vascular growth pattern. 
       Armed Forces Institute of Pathology, 2001:371-385 

 

 







Pericytes in the Microvasculature  

      It has been speculated that pericytes 

represent pluripotent cells that may 

differentiate into smooth muscle cells, 

adipocytes, and osteoblasts.  
       Cardiovasc Res. 1996;32:687-698. 

 

 



Perivascular Neoplasms 

Glomus tumor 

Hemangiopericytoma (HPC) 

   glomangiopericytoma 

   myopericytoma 

   solitary fibrous tumour 

   mesenchymal chondrosarcoma  

   monophasic synovial sarcoma 

   endometrial stromal sarcoma 



Glomus tumour 



Glomus tumour 

 





Myopericytoma 

 



 Glomangiopericytoma 

        When the lesional cells in a myopericytoma show 

morphological differentiation towards glomus cells, by 

having distinct cytoplasmic borders and central round 

nuclei, the term glomangiopericytoma has been 

proposed. 

    Am. J. Surg. Pathol. 1998; 22; 513–525 

 





‘Haemangiopericytoma' 

The entity 'haemangiopericytoma' encompassed several 

different tumour types that shared a common non-

distinctive architectural pattern. From the 

myofibromatosis or myopericytoma,  

Many of the reported cases of metastatic 

haemangiopericytoma probably represent cases of 

monophasic synovial sarcoma, solitary fibrous tumour, 

mesenchymal chondrosarcoma and low-grade 

endometrial stromal sarcoma. 

    Histopathology. 41(5):450-460, November 2002. 

 

 



Perivascular Neoplasms' 

Glomus tumor 

Hemangiopericytoma (HPC) 

   glomangiopericytoma 

   myopericytoma 

   solitary fibrous tumour 

   mesenchymal chondrosarcoma  

   monophasic synovial sarcoma 

   endometrial stromal sarcoma 



Solitary fibrous tumour and 

haemangiopericytoma: evolution of a concept 

In practice, any HPC-like lesion can be allocated to one of 

these categories, leaving the ill-defined 

'haemangiopericytoma' category empty. 
       Histopathology. 48(1):63-74, January 2006. 

 

 

 



Epidemiology 

 

        Most cases occur in adults with a median 
age of 45-50 years. It is less common in 
infants and children. Soft-tissue solitary 
fibrous tumors represent only about 1-2% of 
all soft-tissue tumors. 

          Sarcoma. 2012;2012:690251  

 
 

http://emedicine.medscape.com/article/1255879-overview


Solitary fibrous tumor: A pathological enigma and 

clinical dilemma  

Solitary fibrous tumors are ubiquitous rare spindle cell neoplasms, most 
commonly arising from the pleura.. 

 In 1931 Klemperer and Rabin first documented the occurrence of a 
distinctive localized pleural based tumour and proposed a submesothelial 
cell origin. 

 Later, based on tissue culture experiments, Stout and Murray claimed 
derivation from mesothelial cells. This controversy is reflected in the 
variety of synonyms used for solitary fibrous tumors in the past including 
localized fibrous tumor, localized fibrous mesothelioma, solitary fibrous 
mesothelioma, fibrous mesothelioma, subserosal fibroma and 
submesothelial fibroma. 

 With the advent of immunohistochemistry a fibroblastic origin, occasionally 
with myofibroblastic differentiation, is firmly established. This is further 
reinforced by the description of solitary fibrous tumors in extrathoracic 
sites devoid of mesothelial cells. Whilst now considered to be derived 
from mesenchymal cells, the histiogenesis has been the subject of debate 

      Arch Pathol 1931;11:385-412. 
       Arch Pathol 1942;34:951-64.  



Solitary fibrous tumour 

 
Solitary fibrous tumor was first described in 1870 by Wagner and further  
established in 1931 by Klemperer and Rabin as a pleural neoplasm.  
 
Three classical clinical forms of this entity are recognized: 
     Pleural solitary fibrous tumor 
     Soft-tissue solitary fibrous tumor 
     Meningeal HPC. 
 
Histopathologic spectrum: 
     On one end, a fibrous form is characterized by hyalinized, thick-walled 

vessels with opened lumina and strong CD34 reactivity.  
     On the other end, a cellular form, representing the conventional HPC, has 

branching, thin-walled vessels and focal or absent CD34 reactivity.  
 
            Histopathology. Jan 2006;48(1):63-74.  
            Sarcoma. 2012;2012:69025    
            Cancer. Oct 15 2002;95(8):1746-51  
 

   



Solitary fibrous tumor: A pathological 

enigma and clinical dilemma 

Microscopically solitary fibrous tumors are characterised by 
hypocellular collagen rich areas alternating with a 
proliferation of uniform elongated spindled cells in a 
haphazard distribution. Imunohistochemistry is 
extremely useful in establishing the diagnosis, no more so 
than CD34. CD34 is a myeloid progenitor cell antigen 
which is also positive in endothelial cells and some 
mesenchymal cells, including subsets of fibroblasts. It is 
no coincidence that since the description of CD34 
expression in solitary fibrous tumors there has been a 
flurry of case reports in a wide range of sites.   

    Human Path 1995;26:440-9.  





Solitary fibrous tumour and 

haemangiopericytoma: evolution of a 

concept 

Immunohistochemically, SFTs, especially the 
fibrous form, commonly express CD34 (80–90% 
of cases) and CD99 (70%). Bcl-2 (30%), 
epithelial membrane antigen (EMA) (30%) and 
smooth muscle actin (SMA) (20%) may 
occasionally be expressed. They are usually 
negative for S100 protein, desmin and 
cytokeratins. Cellular forms of SFT tend to be 
less frequently positive for CD34 

       Histopathology. 48(1):63-74, January 2006. 



Frequent Expression of bcl-2 Protein in Solitary 

Fibrous Tumors 

  

The distinction of solitary fibrous tumors from histologically 
similar neoplasms is often difficult because they rarely 
occur at a variety of extrapleural sites. CD34 
immunoreactivity has recently been recognized to be an 
adjunct for the diagnosis of solitary fibrous tumors. 
However, it is now known that CD34 staining is not entirely 
specific for this entity. We evaluated 23 solitary fibrous 
tumors and 54 other spindle cell tumors often considered 
in the differential diagnosis for immunoreactivity using 
monoclonal antibodies directed against bcl-2 protein, 
which protects cells from apoptosis and CD34.  

         Jpn J Clin Oncol 1998;28:86-91 



Frequent Expression of bcl-2 Protein in Solitary Fibrous 

Tumors 

 

The patients with solitary fibrous tumors comprised 11 men and 12 women, 
ranging in age from 35 to 85 years (mean, 57.6 years). Fourteen tumors 
arose in the pleura, four in the retroperitoneum, three in the superficial 
soft tissue and one each in the mediastinum and uterine cervix. Nineteen 
of 23 solitary fibrous tumors (83%), irrespective of tumor site, 
demonstrated diffuse cytoplasmic staining for bcl-2 protein, bcl-2 
immunoreactivity was also observed in five of seven neurofibromas 
(71%), eight of 10 synovial sarcomas (80%) and one of three spindle cell 
lipomas (33%). CD34 immunoreactivity was present in all but one solitary 
fibrous tumor (96%), seven of seven neurofibromas (100%), three of 
three spindle cell lipomas (100%), five of five dermatofibrosarcomas 
(100%), three of three hemangiopericytomas (100%) and two of seven 
malignant fibrous histiocytomas (29%). To date, most of the pleural and 
extrapleural cases have not shown aggressive features. We suggest that 
bcl-2 protein can be used together with CD34 in the diagnosis of solitary 
fibrous tumor to distinguish this entity from other spindle cell neoplasms.  

         Jpn J Clin Oncol 1998;28:86-91 



Extrapleural solitary fibrous tumour 

 



Solitary (localised) fibrous tumour  

 



Solitary (localised) fibrous tumour  

 



Molecular Biology 

    Recurrent somatic fusions of the 
two genes, NAB2 (NGFI-A–binding 
protein 2) and  STAT6, located at 

    chromosomal 12q13 region have 
been identified in solitary fibrous 
tumors.  

    Nat Genet. 2013 Feb; 45(2): 180–185.  



Nat Genet. 2013 Feb; 45(2): 180–185. 

 



Nat Genet. 2013 Feb; 45(2): 180–185.  



Solitary fibrous tumor: A pathological 

enigma and clinical dilemma 

         England et al used high cellularity, mitotic 
activity (more than four mitotic figures per 10 
high-power fields), pleomorphism, hemorrhage 
and necrosis as criteria for distinguishing 
tumors with a favourable course from those 
that have the propensity for recurrence, local 
invasion and metastatic spread. Unfortunately 
biological behaviour does not always correlate 
with atypical histological features.   

       Am J Surg Pathol 1989;13:640-58.  



Atypical and malignant solitary fibrous tumors in extrathoracic 

locations: evidence of their comparability to intra-thoracic 

tumors. 

  
Abstract 
Solitary fibrous tumor (SFT), first described as a pleural lesion, has been reported at numerous extrathoracic sites 

over the past 10 years. About 10% to 15% of intrathoracic SFTs are histologically or clinically malignant, but 
such cases have very rarely been described at other locations. 

 Among 92 cases of extrathoracic SFT in our files, we identified 10 that either had recurred (2 cases) or had a least 
one atypical histologic feature (8 cases). 

The ten tumors occurred in five men and five women, 32 to 81 years old (median 56), measured 1.9 cm to 20 cm 
(median 11.5 cm), and were located in the abdomen/pelvis (4 cases), retroperitoneum (3 cases), groin, trunk, 
and upper arm. Nuclear atypia (8 cases), markedly increased cellularity (6 cases), areas of necrosis (4 cases), 
and greater than 4 mitoses/10 HPFs (3 cases) were seen in addition to the typical histologic features of SFT. Six 
tumors had at least two of these atypical histologic features. Nine cases were positive for CD34, six were 
positive for O-13, and one was focally positive for smooth muscle actin. Eight were excised completely. 
Subsequent follow-up revealed tumor relapse in eight cases (follow up 6-180 months, median 24). Four 
patients had local recurrence at 12 to 168 months. Distant metastasis developed at 1 to 6 years in five cases 
with spread to lung (2 cases), liver (4 cases), and bone. Metastasis or local recurrence developed within 2 years 
in five patients. To date, no patient has died of their tumor. These findings demonstrate that 
nuclear atypia, hypercellularity, greater than 4 mitoses/10 HPFs, and necrosis may 
be seen in up to 10% of extrathoracic SFTs, and are associated with, but are not by 
themselves predictive of, aggressive clinical behavior. In addition, our findings 
confirm that the behavior of extrathoracic SFTs is unpredictable, entirely 
comparable to that of their better known pleural counterparts, and confirm that 
patients with SFTs in all locations require careful, long-term follow up. It is 
probably unwise to regard any such lesion as definitely benign. 

         Am J Surg Pathol. 1998 Dec;22(12):1501-11  

http://www.ncbi.nlm.nih.gov/pubmed/9850176
http://www.ncbi.nlm.nih.gov/pubmed/9850176
http://www.ncbi.nlm.nih.gov/pubmed/9850176
http://www.ncbi.nlm.nih.gov/pubmed/9850176
http://www.ncbi.nlm.nih.gov/pubmed/9850176
http://www.ncbi.nlm.nih.gov/pubmed/9850176


Solitary fibrous tumor: A pathological 

enigma and clinical dilemma 

          De Perrot et al stratified the risk of recurrence based on 
histologic and morphologic indicators among 185 reported 
solitary fibrous tumors of the pleura. Recurrence was observed in 
63% of all patients presenting with a malignant sessile lesion but 
2% of the patients with a benign pedunculated tumor recurred. 
The proliferation marker Ki67 has been used to stratify lesions as 
to their clinical outcome. Positive staining is greater in malignant 
versus benign tumors but the overlap limits its usefulness. Clearly 
whilst the site, growth pattern and histological features correctly 
identify the malignant potential in the majority of cases, there still 
remains a small subset which behaves in an unpredictable fashion.  

      Ann Thorac Surg 2002;74:285-93.  

         Jpn J Clin Oncol 1998;28:86-91.  



           Soft tissue, neck, posterior, wide resection, solitary fibrous tumor.  
 
           The specimen submitted consists of many tissue fragments measuring 

up to 5x4x2.8 cm in size fixed in formalin. 
           Grossly,a light tan and well defined mass surrounded by muscle is seen.  
     The cut surface is homogeneous and firm. 
           Representative sections are taken and A1-4 and B-E 
 
           Microscopically, oval to spindl-shaped cells with concentric perivascular 

growth and exhibiting a characteristic well-developed staghorn branching 
vascular pattern are seen.   Immunoreactivity 

      for Bcl-2 and CD34, while no reactivity for S-100,SMA,EMA and 
desmin.MIB-1 is less than 5%.A solitary fibrous tumor is considerd.   
 



        Most solitary fibrous tumors behave in a 
benign fashion. When arising from the pleura, 
13-23% are classified as malignant in con- 

     trast to most extrapleural tumors which, with 
the exception of those of mediastinal origin, 
have a benign outcome   

         Histopathology 1997;31:568-76.   

Solitary fibrous tumor: A pathological enigma and 

clinical dilemma  



 

Histopathology. 48(1):63-74, January 2006. 

 

 

              Solitary fibrous tumour 

 



Take-home messages 

    Solitary fibrous tumors are tumors of mesenchymal origin that 
occur often in the extremities. 

  
The behavior of extrathoracic SFTs is unpredictable, entirely 
comparable to that of their better known pleural counterparts, 
and confirm that patients with SFTs in all locations require 
careful, long-term follow up. It is probably unwise to regard 
any such lesion as definitely benign. 

 

   This tumor typically spreads via hematogenous dissemination, 
primarily to the lungs, but rarely spreads via the lymphatics. 

    Metastatic disease is usually the cause of death. 



 

Conventional hemangiopericytoma: modern 

analysis of outcome. 

 

 
METHODS: Between July 1982 and February 1998, 62 patients with a diagnosis of 

primary, recurrent, or metastatic HPC were identified from a prospectively 
maintained database. The pathology of all cases for which material was available 
(57 cases) was re-reviewed for histologic confirmation of the HPC diagnosis. Using 
strict pathologic criteria, including immunohistochemistry and electron microscopy, 
tumors from 25 of 57 patients qualified for the diagnosis of conventional 
hemangiopericytoma; those tumors formed the basis of the current report. Survival 
was determined by the Kaplan-Meier method.  

RESULTS: At the time of initial presentation, 19 patients had primary tumors, 3 had 
locally recurrent disease, and 3 had metastatic disease. The most frequent anatomic 
sites for HPC were the extremities, the pelvis, and the head and neck, accounting for 
80% of the total cases. The median followup (n = 25) was 49 months (range, 1 to 
160 months). The two and five year overall survival rates (n = 25) were 93% and 
86% respectively. The disease-specific survival was 86% at last followup. Patients 
undergoing complete resection (n = 16) showed a 100% median survival at 60 
months. 

 CONCLUSIONS: At present, complete tumor resection for patients with conventional 
HPC is recommended. However, considering the favorable outcome in this disease, 
the authors caution against performing operations that may potentially cause loss 
of function or are limb threatening. 

       Cancer.  2002; 95(8):1746-51 
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Solitary fibrous tumour and 

haemangiopericytoma: evolution of a 

concept 

ABSTRACT 
Haemangiopericytoma (HPC) was described 
in 1942 by Stout and Murray as a distinctive 
soft tissue neoplasm, presumably of pericytic 
origin, exhibiting a characteristic well-
developed 'staghorn' branching vascular 
pattern. Over the years, it appeared that this 
growth pattern was a non-specific one, 
shared by numerous, unrelated benign and 
malignant lesions, and that HPC was better 
considered as a diagnosis of exclusion.  
Histopathology. 48(1):63-74, January 2006. 

 



Solitary fibrous tumour and 

haemangiopericytoma: evolution of a concept 

The first category corresponds to those non-HPC 
neoplasms that occasionally display HPC-like features 
(e.g. synovial sarcoma). 

The second category shows clear evidence of 
myoid/pericytic differentiation and correspond to true 
HPCs. They generally show a benign clinical course, and 
include glomangiopericytoma/myopericytoma, infantile 
myofibromatosis (previously called infantile HPC), and a 
subset of sinonasal HPCs. 

The third category is the solitary fibrous tumour (SFT) 
lesional group, which includes fibrous-to-cellular SFTs, 
and related lesions such as giant cell angiofibromas and 
lipomatous HPCs.  

 Histopathology. 48(1):63-74, January 2006. 

 



Hemangiopericytoma: a dying breed? 

Reappraisal of an ‘entity’ and its variants.  

Hemangiopericytoma represents a rather 

questionable entity with debatable and 

temporarily varying diagnostic criteria. 

Neoplasms called hemangiopericytoma in the 

past have in common the presence of numerous 

thin-walled, branching blood vessels and 

pericellular reticulin fibers 

   Curr Diagn Pathol. 1994;1:19-23.  

 



Formerly known as HPC have been partitioned into 3 
groups: 

 So-called “true” HPCs, with clear evidence of myoid and 
pericytic differentiation, include a subset of sinonasal 
HPC, 

 subcutaneous infantile myofibromatosis or infantile HPC, 
and glomangiopericytoma or myopericytoma. 
 .   
The third group includes conventional solitary fibrous 

tumor, a fat-forming solitary fibrous tumor or 
lipomatous HPC, and a giant-cell–rich variant of solitary 
fibrous tumor or giant cell angiofibroma.  

Many lesions have HPC-like features and are sometimes 
miscategorized 



Perivascular Neoplasms' 

Glomus tumor 

Hemangiopericytoma (HPC) 

   glomangiopericytoma 

   myopericytoma 

   solitary fibrous tumour 

   mesenchymal chondrosarcoma  

   monophasic synovial sarcoma 

   endometrial stromal sarcoma 



The differential diagnosis of malignant 

myopericytoma 

    Myofibromatosis or myopericytoma, 
Haemangiopericytoma     

    Solitary fibrous tumour,  

    Monophasic synovial sarcoma, 

    Mesenchymal chondrosarcoma 

    Low-grade endometrial stromal sarcoma. 

    Leiomyosarcoma,  

    Malignant peripheral nerve sheath tumour. 

  

    Histopathology. 41(5):450-460, November 2002. 

 



Malignant myopericytoma: expanding the 

spectrum of tumours with myopericytic 

Methods and results: Five cases of malignant 
myopericytoma were identified in the authors' 
consultation files. Tumours arose in three 
females and two males (median age 67 years, 
range 19–81 years) on the neck, arm, thigh 
and foot. One patient presented with 
disseminated metastases. One patient had a 
prior history of multiple benign 
myopericytomas in the same location. Four 
patients developed metastases and three 
died within 1 year.  

   Histopathology. 41(5):450-460, November 2002. 

 









 



 





 



 



 





 



 



 





 



 



 



 



 



 



 



 



 



 



 



Myopericytoma 

A close histological relationship exists between 
myopericytoma, 

    myofibromatosis,  

    solitary myofibroma  

    infantile haemangiopericytoma  

A single morphological spectrum that shows perivascular 
myoid cells/pericytes. 

 

      Am. J. Surg. Pathol. 1998; 22; 513–525. 

 

       

 



 
 











CHEST WALL SARCOMAS 

      Primary soft tissue sarcomas of the chest 
wall are accounting for 10 percent or less of all 
soft tissue sarcomas.  

      Their clinical behavior and prognostic factors 
are similar to those of extremity sarcomas, 
and they should be treated similarly. 

     In a series of 55 patients treated for primary 
soft tissue sarcomas of the chest wall over a 
32-year period, five-year overall and disease-
free survival rates were 87 and 75 percent, 
respectively. 

      Surgical resection is  the treatment of choice 
for locally recurrent chest wall sarcomas. 

            Chest 2005 Mar;127(3):902-8. 
            J Clin Oncol. 2008 Nov 1;26(31):5113-8. Epub 2008 Sep 15.  
 













Malignant myopericytoma: expanding the 

spectrum of tumours with myopericytic 

Methods and results: Five cases of malignant 
myopericytoma were identified in the authors' 
consultation files. Tumours arose in three 
females and two males (median age 67 years, 
range 19–81 years) on the neck, arm, thigh 
and foot. One patient presented with 
disseminated metastases. One patient had a 
prior history of multiple benign 
myopericytomas in the same location. Four 
patients developed metastases and three 
died within 1 year.  

   Histopathology. 41(5):450-460, November 2002. 

 



Histopathology. 41(5):450-460, November 2002 



Histopathology. 41(5):450-460, November 2002 



Take home messages 

We support the use of the term myopericytoma (MPC) to describe a 
spectrum of tumours typified by a haemangiopericytoma‐like vascular 
architectural pattern with features of perivascular myoid 
(myopericytic) differentiation  

MPC shows a spectrum of growth patterns that overlap with myofibroma 
(MF) 

Tumours can be categorised as MPC or MF depending on the growth 
pattern: the presence of a concentric perivascular arrangement of 
plump spindle shaped cells in MPC and a zonation/biphasic 
appearance in MF  

We suggest that the glomangiopericytoma‐like pattern should be 
included within the MPC group 

        J Clin Pathol. 2006 January; 59(1): 67–73. 

 



PECOMAS 

PECs are typically round to polygonal with distinct 
cell borders and ample clear to eosinophilic 
granular cytoplasm. They have a centrally 
placed round to oval nucleus with an 
inconspicuous nucleolus. Spindle cell forms also 
occur. The pathognomonic feature of the PEC is 
its unusual immunohistochemical staining 
pattern. These cells coexpress melanocytic 
(HMB-45, Melan-A, MITF, NKI-C3, tryrosinase) 
and myogenic (actin, desmin, myosin, calponin) 
markers. 

       Am J Surg Pathol. 1992;16:307–308.  

 

 



Pathology Case Reviews. 13(6):247-257, November/December 2008. 

PECOMA 



 

Bcl-2 



 

Bcl-2 



Am J Surg Pathol, Volume 30(8).August 2006.1002-1007 

 





 



 



 



 















Haemangiopericytoma 

 


