
163© Springer International Publishing AG 2017
K. Perry, Soft Tissue Pathology for Clinicians, Pathology for Clinicians, 
DOI 10.1007/978-3-319-55654-3_12

12Tumors of Uncertain Differentiation

Although numerous soft tissue neoplasms resemble various connective tissues in 
the body, some have no identifiable histologic counterpart. Like other diagnostic 
groups, the behavior of tumors of uncertain differentiation varies from benign to 
highly malignant. Repetitive genetic aberrations are frequent among these neo-
plasms and can be used for diagnostic purposes.

12.1	 �Intramuscular Myxoma

Intramuscular myxoma is a benign neoplasm that most frequently occurs as a well-
delineated and deeply situated mass in the thigh. It arises in adults in the fifth to 
seventh decade of life, and some patients note symptoms of pain or tenderness [1, 
2]. Patients with Mazabraud syndrome have a combination of multiple intramuscu-
lar myxomas and fibrous dysplasia of the bone [3].

Pathology
Microscopically, these tumors show abundant background myxoid substance that 
contains scattered stellate cells with small, bland nuclei (Figs.  12.1 and 12.2). 
Macrophages containing mucinous material can sometimes be seen [4].

Ancillary Studies

•	 The diagnosis is primarily based on histologic features.
•	 The majority of intramuscular myxomas contain mutations in the GNAS1 gene [5].

Differential Diagnosis

•	 Myxoid liposarcoma
•	 Myxofibrosarcoma
•	 Low-grade fibromyxoid sarcoma
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Comment

	1.	 Intramuscular myxomas can have similar features with other myxoid tumors, 
such as myxofibrosarcoma, myxoid liposarcoma, and low-grade fibromyxoid 
sarcoma.

	2.	 Myxoid liposarcoma has a more conspicuous interconnecting “chicken wire” 
capillary network with scattered lipoblasts.

Fig. 12.1  Skeletal muscle fibers surrounded and dissected by intramuscular myxoma

Fig. 12.2  Intramuscular myxoma with occasional cells with small and stellate nuclei

12  Tumors of Uncertain Differentiation
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	3.	 Myxofibrosarcoma contains more atypical mesenchymal cells with nuclear 
hyperchromasia that are associated with curvilinear vessels.

	4.	 Low-grade fibromyxoid sarcoma shows a more organized pattern of alternating 
fibrous and myxoid stroma and is positive for a MUC4 immunohistochemical 
stain.

	5.	 Given limited material, the diagnosis of intramuscular myxoma on a needle core 
biopsy can be difficult. A descriptive interpretation of “low-grade myxoid neo-
plasm” is sometimes made.

	6.	 Intramuscular myxoma is a benign neoplasm. Surgical excision is generally 
curative [4].

12.2	 �Superficial Angiomyxoma

Superficial angiomyxomas present as polypoid or nodular lesions in the dermis of 
the head and neck, trunk, or lower limbs in children and adults [6]. The majority of 
these lesions measure from 1 to 5 cm in greatest dimension [7]. They are morpho-
logically identical to the myxomas in Carney syndrome, a condition associated with 
endocrine overactivity, spotty pigmentation, and multiple myxomas [8].

Pathology
Superficial angiomyxomas often have a multinodular architecture and contain a 
myxoid background with bland-appearing stromal cells (Fig.  12.3). Small to 
medium delicate blood vessels course through the lesion, and scattered associated 
neutrophils and lymphocytes can be seen (Fig.  12.4). Some angiomyxomas are 
associated with an epidermoid cyst [7].

Fig. 12.3  Superficial angiomyxoma with conspicuous blood vessels in the background of myxoid 
material

12.2  Superficial Angiomyxoma
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Differential Diagnosis

•	 Superficial acral fibromxyoma
•	 Myxofibrosarcoma
•	 Myxoid liposarcoma

Comment

	1.	 Superficial angiomyxoma should be distinguished from other myxomatous neo-
plasms that occur in the extremities, such as myxoid liposarcoma, superficial 
acral fibromyxoma, and myxofibrosarcoma.

Fig. 12.4  (a) Superficial angiomyxoma with small blood vessels (arrow) (b) Higher power exam-
ination of these vessels reveals associated scattered neutrophils (arrow)

12  Tumors of Uncertain Differentiation
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	2.	 Superficial acral fibromyxomas are confined to the distal extremities and lack the 
associated inflammatory infiltrate of superficial angiomyxoma.

	3.	 Myxofibrosarcoma contains mesenchymal cells with more nuclear atypia.
	4.	 Myxoid liposarcoma arises in the deep soft tissue of the extremities, has scattered 

lipoblasts, and manifests highly specific translocations involving the DDIT3 gene.
	5.	 Superficial angiomyxomas are benign tumors, but can recur if incompletely 

excised [7, 9].

12.3	 �Hemosiderotic Fibrolipomatous Tumor

Hemosiderotic fibrolipomatous tumor (HFLT) is a lesion that often arises in the 
subcutaneous tissue around the ankles of adult women, most commonly in the fifth 
decade of life. Prior to pathologic examination, these can be mistaken for lipomas 
or ganglion cysts [10–12].

Pathology
Under the microscope, HFLT shows background adipocytic tissue that is traversed 
by fibrous septa containing bland-appearing spindle cells (Fig. 12.5). Associated 
lymphocytes, mast cells, and hemosiderin deposition are typically seen (Fig. 12.6). 
Small to medium sized blood vessels with thickened walls typically course through 
the fat as well.

Ancillary Studies

•	 The spindle cells are positive for a CD34 immunohistochemical stain.
•	 Genetic translocations involving TGFBR3 and MGEA5 have been identified in 

these tumors [13].

Fig. 12.5  Hemosiderotic fibrolipomatous tumor with adipose tissue that is traversed by bands of 
fibrous tissue

12.3 � Hemosiderotic Fibrolipomatous Tumor
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Differential Diagnosis

•	 Dermatofibrosarcoma protuberans
•	 Fibrous histiocytoma
•	 Pleomorphic hyalinizing angiectatic tumor

Comment

	1.	 Hemosiderotic fibrolipomatous tumor can resemble fibrous and fibrohistiocytic 
tumors such as dermatofibrosarcoma protuberans, fibrous histiocytoma, and 
pleomorphic hyalinizing angiectatic tumor.

	2.	 The spindle cells in dermatofibrosarcoma exhibit a whorling pattern and entrap 
the surrounding adipose tissue in a "honeycomb" pattern.

	3.	 Fibrous histiocytoma does not demonstrate the septated pattern of hemosiderotic 
fibrolipomatous tumor.

	4.	 Hemosiderotic fibrolipomatous tumors share morphologic and cytogenetic fea-
tures with pleomorphic hyalinizing angiectatic tumor and are suspected to be 
related lesions [14].

	5.	 Approximately 25–50% of hemosiderotic fibrolipomatous tumors recur [10, 15]. 
Treatment consists of complete excision [12].

Fig. 12.6  High-power examination of this hemosiderotic fibrolipomatous tumor shows deposi-
tion of golden-brown hemosiderin pigment

12  Tumors of Uncertain Differentiation
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12.4	 �Myoepithelioma of Soft Tissue

Myoepitheliomas of the soft tissue occur in children and adults over a broad age 
range. They often arise in the extremities or the head and neck area. These can be 
infiltrative or well circumscribed and measure up to 20 cm in size [16, 17].

Pathology
Myoepitheliomas display a wide variety of morphologic appearances. The myoepithe-
lial cells can appear as epithelioid, ovoid, or spindle cells that are arranged in sheets, 
clusters, cords, or interconnected strands (Fig.  12.7a, b). Benign myoepitheliomas 

Fig. 12.7  (a) Myoepithelioma of soft tissue with epithelioid cells. (b) Myoepithelioma with an 
interconnected network of more spindled cells

12.4  Myoepithelioma of Soft Tissue
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contain bland appearing nuclei while malignant ones contain either hyperchromatic or 
vesicular nuclei and prominent nucleoli (Fig. 12.8).

Ancillary Studies

•	 Myoepithelial cells are positive for S100, calponin, pancytokeratin, and some-
times GFAP [18].

•	 Translocations involving the EWSR1 gene are detected in approximately half of 
cases. Partner genes include POU5F1, ZNF444, and PBX1 [19].

Differential Diagnosis

•	 Ossifying fibromyxoid tumor
•	 Extraskeletal chordoma
•	 Extraskeletal myxoid chondrosarcoma

Comments

	1.	 Given their highly variable appearance, myoepitheliomas can mimic many types 
of neoplasms. Common considerations include extraskeletal myxoid chondro-
sarcoma, extraskeletal chordoma, and ossifying fibromyxoid tumor.

	2.	 Ossifying fibromyxoid tumor has ovoid cells but usually has at least a partial 
peripheral shell of bone surrounding the lesion.

	3.	 Cells in a chordoma can have a similar appearance to some myoepithelial tumors. 
Unlike soft tissue myoepithelioma, chordomas rarely arise in the peripheral soft 
tissue and are positive for a brachyury immunohistochemical stain.

Fig. 12.8  Malignant myoepithelioma of soft tissue with vesicular nuclei and prominent nucleoli

12  Tumors of Uncertain Differentiation
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	4.	 Extraskeletal myxoid chondrosarcoma also demonstrates rearrangements involv-
ing the EWSR1 gene; however, these tumors have different partner genes (e.g. 
NR4A3) than myoepithelioma.

	5.	 The behavior of soft tissue myoepithelioma is difficult to predict.
	6.	 Of myoepithelial tumors that appeared histologically benign, 18% recurred 

locally and none metastasized [17].
	7.	 Of myoepithelial tumors that had histologically malignant features, 42% recurred 

locally and 32% metastasized [17].
	8.	 Complete surgical excision is the primary treatment for these tumors [12].

12.5	 �Ossifying Fibromyxoid Tumor

Ossifying fibromyxoid tumors arise in the subcutaneous tissue or muscle in the 
upper and lower extremities and head and neck region. These occur in adults with a 
median age of presentation of 50 years. They are typically painless and develop 
slowly [20].

Pathology
Ossifying fibromyxoid tumors are composed of round to oval cells with vesicular 
nuclei that are arranged in a linear or reticular pattern (Fig. 12.9a). On closer exami-
nation, the tumor cells contain bland nuclei and are in the background of a fine col-
lagenous or myxoid stroma (Fig.  12.9b). A partial shell of mature bone often 
surrounds the lesion (Fig. 12.10).

Ancillary Studies

•	 The cells in this tumor usually express S100 and can be positive for desmin [21].
•	 Ossifying fibromyxoid tumors frequently have translocations involving the 

PHF1 gene [22].

Differential Diagnosis

•	 Myoepithelioma of soft tissue
•	 Chondroid syringoma
•	 Extraskeletal myxoid chondrosarcoma

Comment

	1.	 The cord-like arrangement of cells in ossifying fibromyxoid tumor can resemble 
patterns seen in extraskeletal myxoid chondrosarcoma, chondroid syringoma, or 
myoepithelioma of soft tissue.

	2.	 Unlike chondroid syringoma and myoepithelioma of soft tissue, ossifying fibro-
myxoid tumor only rarely expresses cytokeratins and usually has at least focal 
peripheral osteoid deposition.

12.5  Ossifying Fibromyxoid Tumor
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	3.	 Extraskeletal myxoid chondrosarcoma typically has translocations involving the 
EWSR1 gene.

	4.	 Typical ossifying fibromyxoid tumor has a recurrence rate of 17% and a meta-
static rate of 5% [23].

	5.	 Histologically malignant ossifying fibromyxoid tumors demonstrate high cellu-
larity, increased mitoses (over 2 per 10 high power fields), and high nuclear 
grade [23].

	6.	 Malignant ossifying fibromyxoid tumors have a metastatic rate of 22% [21].

Fig. 12.9  (a) Ossifying fibromyxoid tumor with a cord-like and reticular arrangement of ovoid 
cells. (b) Neoplastic cells of ossifying fibromyxoid tumor with bland nuclei and fine collagen 
background

12  Tumors of Uncertain Differentiation
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12.6	 �Alveolar Soft Part Sarcoma

Alveolar soft part sarcomais a malignant tumor that primarily arises in adolescents 
and young adults (median age of 22 years). The most common sites of occurrence 
include the buttock, leg, and trunk [24]. In younger patients, these can arise in the 
head and neck [25]. A subset of patients have metastasis at the time of diagnosis.

Pathology
Microscopically, these tumors are composed of nests of neoplastic cells with eosin-
ophilic and granular cytoplasm. The central cells in these nests drop out, giving the 
tumor an alveolar appearance similar to lung tissue (Fig. 12.11). The nuclei of the 
tumor cells are enlarged and prominent nucleoli can be seen (Fig. 12.12).

Ancillary Studies

•	 The neoplastic cells are positive for a TFE3 immunohistochemical stain [26].
•	 These tumors exhibit an ASPSCR1-TFE3 fusion transcript that can be used to 

confirm the diagnosis by molecular studies [26].

Differential Diagnosis

•	 Granular cell tumor
•	 Renal cell carcinoma

Fig. 12.10  Peripheral bone of an ossifying fibromyxoid tumor

12.6 � Alveolar Soft Part Sarcoma
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Comments

	1.	 Alveolar soft part sarcoma can be confused for other tumors with eosinophilic 
cytoplasm, such as granular cell tumor and renal cell carcinoma.

	2.	 Alveolar soft part sarcoma lacks the S100 staining seen in granular cell tumor 
and cytokeratin or PAX-8 staining seen in renal cell carcinoma.

Fig. 12.11  Nests of eosinophilic cells forming an alveolar architecture in this alveolar soft part 
sarcoma

Fig. 12.12  Neoplastic cells of an alveolar soft part sarcoma with enlarged nuclei and prominent 
nucleoli

12  Tumors of Uncertain Differentiation
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	3.	 These tumors are aggressive from a long-term perspective. While the 5-year 
overall survival is 87%, the 20-year survival is 15%.

	4.	 The 5-year overall survival for patients with metastatic disease is only 20% [24, 27].
	5.	 Treatment consists of radical surgical excision and possible radiotherapy and 

chemotherapy [9].

12.7	 �Clear Cell Sarcoma of Soft Tissue

Clear cell sarcoma is a malignant soft tissue tumor that arises in young adults at a 
median age of 30 years. These typically occur as slow-growing nodules in the foot, 
ankle, or hands and are intimately associated with a tendon [28, 29].

Pathology
Microscopically, these tumors are composed of bundles of spindle cells with eosin-
ophilic to clear cytoplasm in the background of fibrotic stroma (Fig. 12.13). The 
cells contain enlarged vesicular nuclei and prominent nucleoli (Fig. 12.14). Scattered 
associated giant cells and melanin pigment can occasionally be seen.

Ancillary Studies

•	 Tumor cells are positive for S100, HMB-45, and Melan-A immunohistochemical 
stains [30].

•	 Clear cell sarcoma of soft tissue has been found to have EWSR1-ATF1 or EWSR1-
CREB1 fusion transcripts [31, 32].

Fig. 12.13  Clear cell sarcoma of soft tissue with vaguely spindle cells containing clear and eosin-
ophilic cytoplasm

12.7 � Clear Cell Sarcoma of Soft Tissue
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Differential Diagnosis

•	 Spindle cell or desmoplastic melanoma
•	 Malignant peripheral nerve sheath tumor
•	 Leiomyosarcoma

Comments

	1.	 Clear cell sarcoma of the soft tissue can be confused for other spindle cell neo-
plasms such as desmoplastic melanoma, leiomyosarcoma, or malignant periph-
eral nerve sheath tumor.

	2.	 The absence of an overlying skin lesion helps differentiate this lesion from a 
melanoma. Melanoma typically lacks mutations involving the EWSR1 gene.

	3.	 Malignant peripheral nerve sheath tumor demonstrates only focal (if any) S100 
staining.

	4.	 Leiomyosarcoma lacks S100 staining and is positive for desmin and smooth 
muscle actin.

	5.	 Clear cell sarcoma is an aggressive tumor. Approximately 14% recur and 63% 
metastasize [29].

	6.	 The 5-year survival rate is approximately 66%. Complete surgical excision is the 
primary treatment, and radiation therapy has been used if the surgical margins 
are positive [28].

Fig. 12.14  The cells in this clear cell sarcoma contain large nuclei and prominent nucleoli

12  Tumors of Uncertain Differentiation
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12.8	 �Extraskeletal Ewing Sarcoma

Ewing sarcoma is a malignancy that is usually associated with the bone; however, 
approximately 20% of these tumors will arise in extraskeletal locations such as the 
pelvis, thigh, paraspinal area, or foot [33, 34]. Most patients with Ewing sarcoma 
are between 5 and 20 years old, and the median occurrence is at 14 years of age 
[35].

Pathology
This tumor is a classic example of a “small round cell sarcoma.” Compared to other 
aggressive mesenchymal tumors, the cells are smaller in size and have a high nuclear 
to cytoplasmic ratio (Fig. 12.15). Sometimes this limited cytoplasm can have a clear 
appearance due to increased glycogen (Fig. 12.16). The cells are usually arranged in 
sheets but sometimes can be seen in a circular arrangement, termed a Homer-Wright 
rosettes [36].

Ancillary Studies

•	 The tumor cells are strongly positive for CD99, but this is not in itself diagnostic [37].
•	 Ewing sarcoma often exhibits a fusion between the EWSR1 and FLI-1 genes. It 

can also have alternative genetic translocations, resulting in fusion transcripts 
such as EWSR1-ERG [38].

Fig. 12.15  The high nuclear to cytoplasmic ratio of the tumor cells of this Ewing sarcoma can be 
confused for other malignancies, such as lymphoma

12.8 � Extraskeletal Ewing Sarcoma
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Differential Diagnosis

•	 Rhabdomyosarcoma
•	 Desmoplastic round cell tumor
•	 Poorly differentiated synovial sarcoma

Comment

	1.	 Ewing sarcoma must be differentiated from other tumors that are composed of 
similar undifferentiated “small round cells,” such as rhabdomyosarcoma, desmo-
plastic synovial sarcoma, and poorly differentiated synovial sarcoma.

	2.	 Rhabdomyosarcoma typically expresses MyoD1 and myogenin, which is usu-
ally not seen in Ewing sarcoma.

	3.	 Desmoplastic round cell tumor contains a similar “small round cell” population, 
but these are usually positive for desmin.

	4.	 Unlike Ewing sarcoma, synovial sarcoma frequently expresses TLE-1 and has 
distinct translocations involving the SYT gene.

	5.	 Modern treatment consists of surgical resection and either radiotherapy or che-
motherapy. Survival for localized tumors is approximately 75%. However, 
approximately 25% of patients have clinically identifiable metastasis at diagno-
sis [12, 39].

Fig. 12.16  The tumor cells of this Ewing sarcoma contain scattered clear cytoplasmic vacuoliza-
tions consistent with increased glycogen content (arrow)

12  Tumors of Uncertain Differentiation
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12.9	 �Desmoplastic Small Round Cell Tumor

Desmoplastic small round cell tumor is a rare sarcoma that occurs in the abdomen 
or pelvic peritoneum of adolescent or young adult males. The average age of occur-
rence is 22 years [40]. Patients can present with abdominal pain, weight loss, 
increased abdominal girth, ascites, and constipation and are usually found to have a 
primary tumor mass with multiple associated peritoneal implants [41].

Pathology
The name of this tumor accurately describes its microscopic appearance. Similar to 
Ewing sarcoma, the tumor cells contain minimal cytoplasm and are arranged in 
scattered sheets, nests, and cords. However, in desmoplastic round cell tumor, these 
cells are typically seen in the background of dense fibrous tissue (Fig.  12.17). 
Scattered areas of coagulative necrosis are frequently identified.

Ancillary Studies

•	 Desmoplastic round cell tumors are positive for epithelial (cytokeratin), myo-
genic (desmin staining in a dot-like pattern), and neurogenic (S100) immunohis-
tochemical stains [40].

•	 These tumors contain a unique genetic translocation that forms an EWSR1-WT1 
fusion transcript [42].

Fig. 12.17  Desmoplastic small round cell tumor with nests of tumor cells in the background of 
fibrotic stroma

12.9 � Desmoplastic Small Round Cell Tumor
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Differential Diagnosis

•	 Ewing sarcoma
•	 Poorly differentiated carcinoma
•	 Rhabdomyosarcoma
•	 Mesothelioma

Comment

	1.	 Desmoplastic round cell tumor can be confused with other tumors that demon-
strate “round cell” morphology. These include Ewing sarcoma and rhabdomyo-
sarcoma. They also must be distinguished from other tumors such as poorly 
differentiated carcinoma and mesothelioma.

	2.	 Ewing sarcoma has morphologic similarities but does not display desmin posi-
tivity or contain the EWSR1-WT1 fusion transcript seen in desmoplastic round 
cell tumor.

	3.	 Poorly differentiated carcinomas, rhabdomyosarcomas, and mesotheliomas do 
not exhibit coexpression of mesenchymal, epithelial, and neural antigens [9].

	4.	 Desmoplastic round cell tumor is a highly malignant sarcoma. Only approxi-
mately 28% of affected patients survive [43].

	5.	 Treatment approaches include total surgical resection, external beam radiation 
therapy, and hyperthermic intraperitoneal chemotherapy [44].

12.10	 �PEComa (and Similar Neoplasms)

Perivascular epithelioid cell neoplasms (PEComas) are tumors that arise in middle-
aged females, most often in the fourth decade. Common sites include the gyneco-
logic tract, omentum, pelvis, retroperitoneum, and falciform ligament [45]. These 
tumors are part of a larger perivascular epithelioid cell family of neoplasms, which 
includes angiomyolipoma, lymphangiomyoma, and pulmonary clear cell sugar 
tumor [9, 46].

Pathology
Microscopically, PEComas are composed of eosinophilic and clear cells that are 
both spindled and epithelioid in appearance. They are arranged in nests and sheets 
around blood vessels (Fig. 12.18).

Ancillary Tests

•	 PEComas usually show expression of both smooth muscle actin and melanocytic 
markers (HMB-45, and MART-1) [9].

12  Tumors of Uncertain Differentiation
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Related Neoplasms

•	 Angiomyolipoma
–– Angiomyolipomas arise in the kidney in women around the fifth decade of life. 

They are composed of a combination of adipose tissue, thick-walled blood ves-
sels, and epithelioid cells arranged around vascular spaces (Fig. 12.19) [47].

•	 Lymphangiomyoma
–– Lymphangiomyoma presents in women as multiple nodules or cysts around 

the lymph nodes and lymphatics of the mediastinum and pulmonary instersti-
tium.  Microscopic sections show lymphatic or vascular spaces surrounded by 
epithelioid-like cells with clear cytoplasm [48].

Fig. 12.18  PEComa with epithelioid cells with clear and eosinophilic cytoplasm

Fig. 12.19  Angiomyolipoma with adipocytes, vessels, and clear epithelioid-like cells

12.10 � PEComa (and Similar Neoplasms)
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Differential Diagnosis

•	 Clear cell sarcoma
•	 Melanoma
•	 Leiomyosarcoma

Comments

	1.	 The combined expression of smooth muscle actin and melanocytic markers (HMB-
45, MART-1) differentiates PEComas from other similar appearing neoplasms 
such as clear cell sarcoma and melanoma. Leiomyosarcomas typically lack the 
numerous small vessels seen in PEComa and do not usually express MART-1. 

	2.	 Approximately 13% of PEComas recur and 21% will metastasize [45].
	3.	 Concerning clinical or histologic features in a PEComa include a tumor size 

greater than 5 cm, infiltrative border, highly atypical nuclei, increased cellularity, 
greater than one mitosis per 50 high power field (hpf), coagulative necrosis, or 
vascular invasion.

	4.	 Tumors that have two or more of these findings are considered malignant.
	5.	 In addition to complete resection, some patients have been treated with adjuvant 

therapies such as mTOR inhibitors [49].

12.11	 �Epithelioid Sarcoma

Epithelioid sarcoma is a soft tissue neoplasm that arises in adolescents and young 
adults as a nodule in the hand, forearm, or pretibial region. These dermal, subcutane-
ous, or soft tissue lesions can be solitary or multiple and grow slowly [9, 50, 51]. 
Proximal-type epithelioid sarcoma, a particularly aggressive form of this tumor, often 
arises as a deep-seated mass in the pelvis, perineum, axilla, pubis, or buttocks [52].

Pathology
The conventional type of epithelioid sarcoma shows cells arranged around areas of 
degeneration or necrosis which can be mistaken for granulomatous inflammation 
(Fig.  12.20a). Closer inspection, however, will reveal ovoid and vesicular nuclei 
with atypical features such as multiple nucleoli and irregular borders (Fig. 12.20b). 
Although predominantly epithelioid, the tumor cells can transition into areas of a 
more spindled appearance (Fig. 12.20c).

The proximal type of epithelioid sarcoma demonstrates larger tumor cells with 
vesicular nuclei. These cells contain eosinophilic cytoplasmic inclusions that are 
typically described as “rhabdoid,” given the vague similarity to immature skeletal 
muscle (Fig. 12.21).

Ancillary Tests

•	 The tumor cells are usually positive for EMA or various cytokeratin stains. A 
CD34 stain is positive in approximately half of cases [53].

•	 The tumors show loss of nuclear INI-1 expression.

12  Tumors of Uncertain Differentiation



Fig. 12.20  (a) Epithelioid sarcoma with cells arranged around central area of necrosis. (b) High-
power examination shows epithelioid-like cells with multiple nucleoli and nuclei of varying shape 
and size. (c) Other areas of epithelioid sarcoma show occasional cells which have a more spindled 
appearance (arrow)
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Differential Diagnosis

•	 Epithelioid angiosarcoma
•	 Carcinoma
•	 Malignant extrarenal rhabdoid tumor

Comments

	1.	 Epithelioid sarcoma must be distinguished from other tumors with an epithelioid 
morphology such as epithelioid angiosarcoma, carcinoma, or malignant extrare-
nal rhabdoid tumor.

	2.	 Although epithelioid sarcoma can be positive for CD34, this tumor lacks the 
staining for CD31 or ERG seen in epithelioid angiosarcoma.

	3.	 Both epithelioid sarcoma and carcinoma are positive for cytokeratins; however, 
carcinomas typically have intact INI-1 nuclear expression and usually do not 
express CD34.

	4.	 Malignant extrarenal rhabdoid tumor has similar morphologic and immunohis-
tochemical features as the  proximal variant of epithelioid sarcoma. However, 
malignant extrarenal rhabdoid tumors typically occur in the pediatric population 
and are negative for CD34.

	5.	 Epithelioid sarcomas can metastasize to the lymph nodes as well as the lungs.
	6.	 In one study 77% of tumors were found to recur and 45% metastasized. Tumors 

that are more proximal and larger and have vascular invasion, mitosis, or necro-
sis are associated with more aggressive behavior [54].

	7.	 Treatment primarily consists of radical excision or amputation and regional 
lymph node dissection [9].

Fig. 12.21  Proximal variant of epithelioid sarcoma with larger tumor cells that contain eosino-
philic cytoplasm

12  Tumors of Uncertain Differentiation
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12.12	 �Extrarenal Rhabdoid Tumor

Malignant extrarenal rhabdoid tumors are highly malignant soft tissue tumors that 
are analogous to the rhabdoid tumors of the kidney or atypical teratoid/rhabdoid 
tumors of the central nervous system [55]. These occur in the pediatric population, 
particularly in the second decade of life, and often arise in the abdomen, pelvis, 
retroperitoneum, and neck [12, 56]. Rarely, an affected patient can have a family 
history or present with multiple rhabdoid tumors [57].

Pathology
Microscopically, the cells in this neoplasm have eosinophilic cytoplasmic globules 
that have been described as having a “rhabdoid” appearance (Fig. 12.22). The tumor 
cell nuclei are enlarged and vacuolated and contain prominent nucleoli. 

Ancillary Studies

•	 Extrarenal rhabdoid tumors are positive for epithelial markers such as EMA and 
cytokeratins.

•	 The cells consistently lose nuclear expression of INI-1 protein due to mutations 
or deletions of the corresponding SMARCB1 gene [58].

Differential Diagnosis

•	 Proximal variant of epithelioid sarcoma
•	 Pleomorphic rhabdomyosarcoma
•	 Carcinoma with rhabdoid features

Fig. 12.22  The cells of this extrarenal rhabdoid tumor have eosinophilic cytoplasm and large 
vesicular nuclei with prominent nucleoli

12.12 � Extrarenal Rhabdoid Tumor
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Comment

	1.	 Extrarenal rhabdoid tumors must be distinguished from other soft tissue and 
epithelial neoplasms which can have cells with a “rhabdoid appearance,” includ-
ing pleomorphic rhabdomyosarcoma, proximal variant of epithelioid sarcoma, 
and various types of carcinoma with rhabdoid features.

	2.	 Proximal variant of epithelioid sarcoma usually arises in young adults and can 
express CD34 in about half of cases.

	3.	 Pleomorphic rhabdomyosarcoma has highly anaplastic tumor cells with eosino-
philic cytoplasm, but these cells show myogenic differentiation by desmin.

	4.	 Carcinomas, such as renal cell carcinoma, can have rhabdoid features. However, 
there is often a more apparent residual epithelial element in a portion of the 
tumor. Also, carcinomas usually retain nuclear expression of INI-1.

	5.	 Extrarenal rhabdoid tumors are highly aggressive. Approximately 82% of 
patients experience metastasis and 64% pass away after 19 months [56].

	6.	 Treatment involves combinations of multiagent radiation and chemotherapy. 
Unfortunately, the response to chemotherapy tends to be temporary [12].

12.13	 �Synovial Sarcoma

Synovial sarcoma is a malignant soft tissue neoplasm that can arise in younger and 
older patients, with an average age of presentation of 35 years. Despite the name, 
the tumor does not originate from the synovium but is frequently found adjacent to 
major joint spaces in the proximal or distal extremities [59]. Numerous other ana-
tomic sites have been documented, including the head and neck, chest wall, and 
abdominal, and thoracic cavity [60]. These tumors can grow at a deceivingly slow 
rate, sometimes delaying appropriate diagnosis and treatment for years [60, 61].

Pathology
Synovial sarcomas are known to have three distinct morphologic patterns. The 
biphasic type contains intersecting bundles of spindle cells and a second component 
of epithelioid-like cells that can be arranged in a glandular-like architecture 
(Fig. 12.23). The monophasic type contains only bundles of spindle cells (Fig. 12.24). 
Poorly-differentiated synovial sarcoma manifests as sheets of cells that lack a glan-
dular or spindle cell arrangement (Fig. 12.25).

Ancillary Studies

•	 Synovial sarcomas are at least focally positive pancytokeratin or EMA, particu-
larly in the epithelioid-like areas, but also in the spindled component [62].

•	 TLE-1, a stain that highlights expression of a transcriptional corepressor protein, 
is positive in synovial sarcoma [63].

•	 Synovial sarcoma exhibits one of two highly specific translocations resulting in 
the creation of a SYT-SSX1 or SYT-SSX2 fusion transcript [64].

12  Tumors of Uncertain Differentiation
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Differential Diagnosis

•	 The differential diagnosis of synovial sarcoma depends on the morphology type.
•	 Biphasic tumors with an epithelioid component must be distinguished from sar-

comatoid carcinoma or mesothelioma.

Fig. 12.23  Synovial sarcoma with a biphasic appearance. The spindle cells merge with epitheli-
oid cells with a glandular appearance (arrow)

Fig. 12.24  Monophasic synovial sarcoma. This morphologic type is composed exclusively of 
intersecting bundles of spindle cells

12.13 � Synovial Sarcoma
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•	 Monophasic tumors need to be separated from other tumors with a “spindled and 
fascicular pattern,” such as malignant peripheral nerve sheath tumor, leiomyosar-
coma, solitary fibrous tumor, or fibrosarcoma.

•	 Poorly differentiated synovial sarcoma should be distinguished from other small 
round blue cell neoplasms such as Ewing sarcoma.

Comments

	1.	 Although the differential of synovial sarcoma is broad, the finding of a SYT-SSX1 
or SYT-SSX2 fusion transcript differentiates synovial sarcoma from these histo-
logic mimics.

	2.	 The 5-, 10-, and 15-year event-free survival of synovial sarcoma is 60%, 50%, 
and 45%, respectively. Occurrence at an adult age, larger tumor size, and poorly 
differentiated tumors have a worse prognosis [65, 66].

	3.	 Synovial sarcomas are often treated with radical local excision and adjuvant che-
motherapy and/or radiotherapy [9].

12.14	 �Extraskeletal Myxoid Chondrosarcoma

Extraskeletal myxoid chondrosarcoma is a vaguely chondroid-like neoplasm that 
occurs as a slow-growing deep subcutaneous or soft tissue mass in adults. It occurs 
in the proximal extremities or trunk and most frequently arises in the sixth decade 
of life. Males tend to be affected twice as often as females [67, 68].

Fig. 12.25  Poorly differentiated synovial sarcoma. The tumor cells lack either a glandular or 
spindled architecture

12  Tumors of Uncertain Differentiation
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Pathology
Grossly, these tumors appear as multicystic lesions with substantial associated 
gelatinous material. Microscopically, there is abundant background myxoid matrix 
with strands and cords of neoplastic cells with characteristically eosinophilic cyto-
plasm (Fig. 12.26a, b).

Fig. 12.26  (a) Extraskeletal myxoid chondrosarcoma with strands and cords of cells in a myxoid 
background. (b) The cells of this extraskeletal myxoid chondrosarcomas have a prominently eosin-
ophilic cytoplasm

12.14 � Extraskeletal Myxoid Chondrosarcoma
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Ancillary Studies

•	 Extraskeletal myxoid chondrosarcoma typically demonstrates a translocation 
involving the NR4A3 gene.

•	 Fusion transcripts include NR4A3-EWSR1, NR4A3-TAF15, or NR4A3-TCF12 [9, 69].

Differential Diagnosis

•	 Myxoid liposarcoma
•	 Myxofibrosarcoma
•	 Conventional chondrosarcoma

Comment

	1.	 Extraskeletal myxoid chondrosarcoma lacks the delicate thin-walled capillaries 
or aberrations of the DDIT3 gene found in myxoid liposarcoma.

	2.	 Extraskeletal myxoid chondrosarcoma does not exhibit the curvilinear vessels or 
hyperchromatic cells noted in myxofibrosarcoma.

	3.	 Correlation with the radiologic findings is necessary to exclude soft tissue exten-
sion of a conventional chondrosarcoma.

	4.	 This is a malignant tumor. Approximately 35–50% of patients experience local 
recurrence, and 25–50% encounter distant metastasis.

	5.	 The 10-year overall survival rate is 70% [12].
	6.	 Larger tumor size (greater than 10 cm), increased mitotic activity (greater than 

2 per 10 hpf), high cellularity, and anaplasia or rhabdoid features are associated 
with more aggressive behavior.

	7.	 Extraskeletal myxoid chondrosarcoma is treated with wide excision and possible 
adjuvant radiation therapy [70].

12.15	 �Undifferentiated High-Grade Pleomorphic Sarcoma

Previously designated as “malignant fibrous histiocytoma (MFH),” undifferentiated 
high-grade pleomorphic sarcoma is common among soft tissue malignancies. This 
classification likely encompasses multiple entities in which the current lack of spe-
cific morphologic, immunohistochemical, or genetic findings precludes a more 
definitive diagnosis. They often arise in older adults as a large painless mass in the 
thigh or upper extremity.

Pathology
Microscopically, these tumors demonstrate a wide range of appearances. Highly 
pleomorphic cells are arranged in varying patterns with numerous mitoses and areas 
of necrosis (Figs. 12.27 and 12.28). Bizarre giant cells, background myxoid stroma, 
or inflammation can be present.
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Ancillary Studies

•	 By definition, these tumors do not have a defining immunohistochemical or 
genetic finding which allows for classification as another soft tissue neoplasm.

Fig. 12.27  Undifferentiated high-grade pleomorphic sarcoma with sheets of poorly differentiated cells

Fig. 12.28  Undifferentiated high-grade pleomorphic sarcoma with bizarre-appearing tumor cells 
with both epithelioid and spindled appearances

12.15 � Undifferentiated High-Grade Pleomorphic Sarcoma
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Differential Diagnosis

•	 Dedifferentiated liposarcoma
•	 Pleomorphic leiomyosarcoma or rhabdomyosarcoma
•	 Pleomorphic liposarcoma
•	 High-grade myxofibrosarcoma
•	 Poorly differentiated carcinoma
•	 Anaplastic lymphoma
•	 Melanoma

Comment

	1.	 Undifferentiated high-grade pleomorphic sarcoma must be distinguished from 
other tumors that have bizarre tumor cells, such as melanoma, carcinoma, or 
lymphoma.

	2.	 In the retroperitoneum, dedifferentiated liposarcoma can mimic an undifferenti-
ated high-grade pleomorphic sarcoma. However, undifferentiated high-grade 
pleomorphic sarcoma lacks the MDM2 gene amplification found in dedifferenti-
ated liposarcoma.

	3.	 The lack of myogenic staining (e.g. desmin) helps exclude pleomorphic myo-
genic tumors.

	4.	 Pleomorphic liposarcoma can be excluded by the lack of lipoblasts.
	5.	 Over a 5-year period, a third of undifferentiated high-grade pleomorphic sarco-

mas will recur or metastasize.
	6.	 Given the aggressive nature of these tumors, wide excision with adjuvant radia-

tion therapy is administered.
	7.	 The 5-year event-free survival is approximately 70% [71].
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