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CASE REPORT

Pseudomyogenic hemangioendothelioma (PMHE) is a rare vascular 
tumor that was added to the World Health Organization classification 
of soft tissue tumors. These tumors have a unique clinical presenta-
tion and microscopic appearance as compared to other vascular 
tumors in the differential diagnosis. Unlike its microscopic mimicker 
epithelioid sarcoma, PMHE rarely metastasizes and long-term sur-
vival in affected patients is excellent. In this report, we present a 
patient with PMHE and review the current literature on clinical pre-
sentation and histologic differentiation of this unique tumor, compar-
ing findings to its mimickers.
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Pseudomyogenic hemangioendothelioma (PMHE), 
also referred to as epithelioid sarcoma–like heman-
gioendothelioma,1 is a rare soft tissue tumor that 

was described in 1992 by Mirra et al2 as a fibromalike 
variant of epithelioid sarcoma. It predominantly affects 
males between the second and fifth decades of life and 
most commonly presents as multiple nodules that may 
involve either the superficial or deep soft tissues of the 
legs and less often the arms. It also can arise on the trunk. 

We present a case of PMHE occurring in a young man and 
briefly review the literature on clinical presentation and 
histologic differentiation of this unique tumor, comparing 
these findings to its mimickers.

Case Report
A 20-year-old man presented with skin lesions on the 
left leg that had been present for 1 year. The patient 
described the lesions as tender pimples that would drain 
yellow discharge on occasion but had now transformed 
into large brown plaques. Physical examination showed 
4 verrucous plaques ranging in size from 1 to 3 cm with 
hyperpigmentation and a central crust (Figure 1). Initially, 
the patient thought the lesions appeared due to shaving 
his legs for sports. He presented to the emergency depart-
ment multiple times over the past year; pain control was 
provided and local skin care was recommended. Culture 
of the discharge had been performed 6 months prior to 
biopsy with negative results. No biopsy was performed on 
initial presentation and the lesions were diagnosed in the 
emergency department clinically as boils.
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PRACTICE POINTS
•	  Pseudomyogenic hemangioendothelioma (PMHE) 

is an uncommon vascular tumor that most often 
presents as multiple distinct nodules on the legs in 
young men.

•	  Pseudomyogenic hemangioendothelioma has an 
unusual immunohistochemistry staining pattern, 
with positive staining for cytokeratin AE1/AE3, 
CD31, and ERG but negative for CD34.

•	  Although local reoccurrence is common, PMHE 
metastasis is very uncommon. 

Dr. Horan is from the Department of Physical Medicine and Rehabilitation, Carolinas Medical Center, Charlotte, North Carolina. Dr. DiMaio is from 
the Department of Pathology and Microbiology, University of Nebraska Medical Center, Omaha.
The authors report no conflict of interest.
Correspondence: Dominick J. DiMaio, MD, Department of Pathology and Microbiology, 983135 Nebraska Medical Center, Omaha, NE 68198-3135 
(ddimaio@unmc.edu). 

FIGURE 1. Verrucous plaques involving the anterior and medial area of 
the left knee.
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After failing to improve, the patient was seen by an 
outside dermatologist and the clinical differential diag-
nosis included deep fungal infection, atypical mycobac-
terial infection, and keloids. A 4-mm punch biopsy was  
taken from the periphery of one of the lesions and dem-
onstrated hyperkeratosis, papillomatosis, and acanthosis 
(Figure 2). Within the superficial and deep dermis and 
focally extending into the subcutaneous tissue, there 
were sheets of spindled to epithelioid-appearing cells 
with moderate cytologic atypia (Figure 3). The tumor 
showed infiltrative margins. There was moderate cel-
lularity. The individual cells had a rhabdoid appearance 
with large eccentric vesicular nuclei, prominent nucleoli, 
and abundant eosinophilic cytoplasm (Figure 4). No 
definitive evidence of glandular, squamous, or vascular 
differentiation was present. There was an associated 
moderate inflammatory host response composed of neu-
trophils and lymphocytes. Occasional extravasated red 
blood cells were present. Immunohistochemistry stain-
ing was performed and the atypical cells demonstrated 

diffuse positive staining for friend leukemia integration 1  
transcription factor (FLI-1), erythroblastosis virus E26 
transforming sequence-related gene (ERG)(Figure 5), 
CD31, and CD68. There was patchy positive staining for 
cytokeratin AE1/AE3, CD10, and factor VIII. There was no 
remarkable staining for human herpesvirus 8, epithelial 
membrane antigen, S-100, CD34, cytokeratin 903, and 
desmin. Overall, the histologic features in conjunction 
with the immunohistochemistry staining were consistent 
with a diagnosis of PMHE.

Magnetic resonance imaging was then performed to 
evaluate the depth and extent of the lesions for surgical 
excision planning (Figure 6), which showed 5 nodular 
lesions within the dermis and subcutis adjacent to the 
proximal aspect of the left tibia and medial aspect of the 
left knee. An additional lesion was noted between the 
sartorius and semimembranosus muscles, which was 
thought to represent either a lymph node or an additional 
neoplastic lesion. Chest computed tomography also dis-
played indeterminate lesions in the lungs.

FIGURE 2. The epidermis demonstrated hyperkeratosis, papillomato-
sis, and acanthosis. Within the dermis there was a moderately cellular 
proliferation of tumor cells (H&E, original magnification ×20).

FIGURE 3. Moderately cellular proliferation of spindled to epithelioid-
appearing cells within a fibrous stroma (H&E, original magnification ×40).

FIGURE 5. Diffuse positive immunoperoxidase staining for erythroblas-
tosis virus E26 transforming sequence-related gene, ERG, supported 
the vascular origin of the tumor (original magnification ×40).

FIGURE 4. The tumor cells had moderate cytologic atypia with vesicu-
lar nuclei and small nucleoli. There was an associated inflammatory 
host response (H&E, original magnification ×100).
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Excision of the superficial lesions was performed. All 
of the lesions demonstrated similar histologic changes 
to the previously described biopsy specimen. The tumor 
was limited to the dermis and subcutaneous tissue. The 
patient was lost to follow-up and the etiology of the lung 
lesions was unknown.

Comment
Nomenclature—Pseudomyogenic hemangioendothelioma 
is a relatively new type of vascular tumor that has been 
included in the updated 2013 edition of the World 
Health Organization classification as an intermediate 
malignant tumor that rarely metastasizes.3 It typically 
involves multiple tissue planes, most notably the dermis 
and subcutaneous layers but also muscle and bone.4 The 
term pseudomyogenic refers to the histologic resemblance 
of some of the cells to rhabdomyoblasts; however, these 
tumors are negative for all immunohistochemical muscle 
markers, most notably myogenin, desmin, and α-smooth 
muscle actin.5 

Clinical Presentation—Gross features of PMHE  
typically include multiple firm nodules with ill-defined 
margins. The tumor was initially described in 1992 by 
Mirra et al2 as a fibromalike variant of epithelioid sar-
coma. In 2003, a series of 7 cases of PMHE was reported 
by Billings et al6 under the term epithelioid sarcomalike 
hemangioendothelioma. Other than the predominance of 
an epithelioid morphology, the cases reported as epi-
thelioid sarcomalike hemangioendothelioma had similar 
clinical features and immunophenotype to what has been 
reported as PMHE. 

Based on a PubMed search of articles indexed for 
MEDLINE using the term pseudomyogenic hemangioen-
dothelioma, the 2 largest case series were reported by 
Pradhan et al7 (N=8) in 2017 and Hornick and Fletcher4 
(N=50) in 2011. Hornick and Fletcher4 reported a male 
(41/50 [82.0%]) to female (9/50 [18.0%]) ratio of 4.6 to 
1, and an average age at presentation of 31 years with  

82% (41/50) of patients 40 years or younger.  
Pradhan et al7 also reported a male predominance  
(7/8 [87.5%]) with a similar average age at presentation 
of 29 years (age range, 9–62 years). The size of individual 
tumors ranged from 0.3 to 5.5 cm (mean size, 1.9 cm) in 
the series by Hornick and Fletcher4 and 0.3 to 6.0 com 
in the series by Pradhan et al.7 Hornick and Fletcher4 
reported the most common site of involvement was the 
leg (27/50 [54.0%]), followed by the arm (12/50 [24.0%]), 
trunk (9/50 [18.0%]), and head and neck (2/50 [4.0%]). 
The leg (6/8 [75.0%]) also was the most common site 
of involvement in the series by Pradhan et al,7 with  
2 cases occurring on the arm. In the series by Hornick 
and Fletcher,4 the tumors typically involved the dermis 
and subcutaneous tissue (26/50 [52%]) with a smaller 
number involving skeletal muscle (17/50 [34%]) and bone  
(7/50 [14%]). They reported 66% of their patients (33/50) 
had multifocal disease at presentation.4 Pradhan et al7 
also reported 2 (25.0%) cases being limited to the super-
ficial soft tissue, 2 (25.0%) being limited to the deep 
soft tissue, and 4 (50.0%) involving the bone; 5 (62.5%) 
patients had multifocal disease at presentation. The  
presentation of our patient in regards to gender, age,  
and tumor characteristics is consistent with other pub-
lished cases.5-10 

Histopathology—Microscopic features of PMHE 
include sheets of spindled to epithelioid-appearing cells 
with mild to moderate nuclear atypia and eosinophilic 
cytoplasm. The tumor has an infiltrative growth pattern. 
Some of the cells may resemble rhabdomyoblastlike cells, 
hence the moniker pseudomyogenic. There is no recapitu-
lation of vascular structures or remarkable cytoplasmic 
vacuolization. Mitotic rate is low and there is no tumor 
necrosis.4 The tumor cells do not appear to arise from a 
vessel or display an angiocentric growth pattern. Many 
cases report the presence of an inflammatory infiltrate 
containing neutrophils interspersed within the tumor.4,5,7 
The overlying epidermis will commonly show hyperkera-
tosis, epidermal hyperplasia, and acanthosis.4,11 

Differential Diagnosis—The histopathologic differential 
diagnosis would include epithelioid sarcoma, epithelioid 
hemangioendothelioma, and to a lesser extent dermatofi-
brosarcoma protuberans (DFSP) and rhabdomyosarcoma. 
Dermatofibrosarcoma protuberans is the most commonly 
encountered of these tumors. Histologically, DFSP is 
characterized by a cellular proliferation of small spindle 
cells with plump nuclei arranged in a storiform or cart-
wheel pattern. Dermatofibrosarcoma protuberans tends 
to be limited to the dermis and subcutaneous tissue and 
only rarely involves underlying skeletal muscle. The pres-
ence of the storiform growth pattern in conjunction with 
the lack of rhabdoid changes would favor a diagnosis  
of DFSP. Another characteristic histologic finding typi-
cally only associated with DFSP is the interdigitating 
growth pattern of the spindle cells within the lobules  
of the subcutaneous tissue, creating a lacelike or honey-
comb appearance. 

FIGURE 6. Magnetic resonance imaging showed 1 isointense to mus-
cle lesions (red arrow) in the skin and subcutaneous tissue. Additional 
lesions were present in different sections.
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Immunohistochemistry staining is necessary to help 
differentiate PMHE from other tumors in the differen-
tial diagnosis. Pseudomyogenic hemangioendothelioma 
stains positive for cytokeratin AE1/AE3; integrase inter-
actor 1; and vascular markers FLI-1, CD31, and ERG, 
and negative for CD34.4,6,12-15 In contrast to epithelioid 
hemangioendothelioma, DFSP, and to a lesser extent 
epithelioid sarcoma, all of which are positive for CD34, 
epithelioid sarcoma is negative for both CD31 and inte-
grase interactor 1. Dermatofibrosarcoma protuberans is 
negative for cytokeratin AE1/AE3. Rhabdomyosarcomas 
are positive for myogenic markers such as MyoD1 and 
myogenin, unlike any of the other tumors mentioned. 
Histologically, epithelioid sarcomas will tend to have 
a granulomalike growth pattern with central necrosis, 
unlike PMHE.12 Epithelioid hemangioendothelioma often 
will have a cordlike growth pattern in a myxochondroid 
background. Unlike PMHE, these tumors often will 
appear to be arising from vessels, and intracytoplasmic 
vacuoles are common. Three cases of PMHE have been 
reported to have a t(7;19)(q22;q13) chromosomal anom-
aly, which is not consistent with every case.16  

Treatment Options—Standard treatment typically 
includes wide excision of the lesions, as was done in 
our case. Because of the substantial risk of local recur-
rence, which was up to 58% in the series by Hornick and 
Fletcher,4 adjuvant therapy may be considered if positive 
margins are found on excision. Metastasis to lymph nodes 
and the lungs has been reported but is rare.2,4 Most cases 
have been shown to have a favorable prognosis; however, 
local recurrence seems to be common. Rarely, amputa-
tion of the limb may be required.5 In contrast, epithelioid 
sarcomas have been found to spread to lymph nodes and 
the lungs in up to 50% of cases with a 5-year survival rate 
of 10% to 30%.13 

Conclusion
In summary, we describe a case of PMHE involving the 
lower leg in a 20-year-old man. These tumors often are 
multinodular and multiplanar, with the dermis and sub-
cutaneous tissues being the most common areas affected. 
It has a high rate of local recurrence but rarely has distant 
metastasis. Pseudomyogenic hemangioendothelioma, 
similar to other soft tissue tumors, can be difficult to 
diagnose on shave biopsy or superficial punch biopsy not 
extending into subcutaneous tissue. Deep incisional or 
punch biopsies are required to more definitively diagnose 
these types of tumors. The diagnosis of PMHE versus 

other soft tissue tumors requires correlation of histology 
and immunohistochemistry staining with clinical infor-
mation and radiographic findings. 
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