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Introduction

Epithelioid hemangioendothelioma (EHE) is a rare 
sarcoma of the blood vessels, usually presenting with a 
poor prognosis or an indolent course. We report a study 
of a patient with delayed vascular EHE with pulmonary 
metastasis, of which there are no previously known reports. 
We represent the following article in accordance with 
the CARE reporting checklist (available at https://acr.

amegroups.com/article/view/10.21037/acr-22-57/rc).

Case presentation

The patient is a 40-year-old female who presented with 
a painful right groin mass and lower extremity swelling. 
A duplex ultrasound showed deep vein thrombosis 
(DVT) of the femoral vein as well as a 3.8 cm mass in the 
femoral sheath; a computerized tomography (CT) scan 
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also confirmed a soft tissue mass in the femoral sheath 
with an abutment of the femoral artery (Figure 1). The 
patient was started on warfarin for her DVT, resulting in 
improved edema, and was taken to surgery for resection of 
the mass, along with a groin exploration and resection of 
a segment of the femoral vein. The femoral artery was not 
involved grossly and therefore dissected off the mass. An 
intraoperative frozen section of the mass was inconclusive 
as it only showed myxoid tissue without any evidence 
of malignancy. However, the final pathology confirmed 
EHE based on histology and immunohistochemical (IHC) 
staining. A second surgery, involving a complete resection of 
the skin and soft tissue, as well as a segment of the femoral 
artery was subsequently performed because the initial 
margins were microscopically positive. Reconstruction of 

the femoral artery with a reverse greater saphenous vein 
bypass followed thereafter. The initial frozen section and 
ensuing final pathology showed a small focus of EHE 
with clear radial margins. The patient had an uneventful 
recovery followed by annual vascular duplex surveillance 
of the bypass graft. However, 12 years after the initial 
treatment for her right leg EHE, a surveillance chest X-ray 
identified a 7 mm nodule in the right lower lobe, confirmed 
by a positron emission tomography (PET) scan (Figure 2). A 
video-assisted thoracic surgery was performed with a wedge 
resection on the nodule (Figure 3), pathologically confirmed 
to be EHE with clear surgical margins. The patient remains 
disease-free after routine surveillance at the one-year mark.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

EHE is a rare sarcoma of the blood vessels. EHE 
was first described in 1975 by Dail and Liebow as a 
bronchioloalveolar tumor due to invasion of adjacent 
blood vessels and airways to the lungs; it was later termed 
in 1982 by Weiss and Enzinger as a separate tumor with 
characteristics between hemangiomas and angiosarcomas 
(1,2). The prevalence of the tumor is around 1/1,100,000 
and mostly affects middle-aged individuals, with a slight 
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Figure 1 CT scan showing a cystic mass in the femoral sheath (red 
circle). CT, computerized tomography. 

Figure 2 PET scan showing activity in the right lower lobe (red 
circle). PET, positron emission tomography. 
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prevalence in women. EHE is rare in children and the 
elderly (3). Our patient initially presented with a vascular 
EHE in the femoral vein; EHE can originate from any 
small or medium size blood vessel, and the most affected 
areas include the lung, liver, soft tissue, and bone. Larger 
vascular structures are less commonly affected, yet cases 
involving the aorta or vena cava have been reported (4-7). 
While patients are usually asymptomatic, some present with 
tumor-related symptoms such as pain, weight loss, fatigue, 
anemia, and a noticeable mass (3). Severe respiratory 
symptoms (cough, dyspnea), pleural hemorrhagic effusion, 
multiorgan involvement, and metastases have been 
correlated with a worse prognosis in patients with pleural 
and/or pulmonary EHE (3,8).

Due to its rarity and similarities to other sarcomas, EHE 
is difficult to effectively diagnose without a full pathological 
review. EHE’s histological findings appear as spindle-shaped 
cells or abnormal cell arrangements (complex branching, 
pseudopapillary, pseudo glandular) (1). Confirmatory IHC 
stains are positive for CD31, CD34, FLI-1, and Factor VIII 
but are negative for AE1/AE3 markers (3). Chromosome 
translocations resulting in WWTR1-CAMTA1 or 
YAP1-TFE3 gene fusions have been identified (3).  
EHE is also hypothesized to be correlated with chronic 
Bartonella infection, as the bacteria prevents endothelial 
cell regulation, which hinders apoptosis and contributes 
to tumor growth (1). Our patient’s IHCs were positive for 
CD34 and CD31, and negative for AE1/AE3 and S100 
protein; low mitotic activity was observed with less than 
1/50 per high power field.

EHE tends to have low to moderate activity on 
18F-fluorodeoxyglucose (FDG)-PET/CT scans, although 

high uptake has been reported with aggressive pulmonary 
EHE (9,10). PET scan may help detect occult disease in the 
liver or lung (10). 

Pulmonary EHE usually presents as bilateral small 
nodules in patients rather than single lesions, with a chance 
to spread to extrapulmonary regions. Multiple nodules 
could be a result of malignant neoplasms or multiple 
primary origins (11). Pulmonary EHE can easily be 
misdiagnosed as other lung diseases and a lung biopsy is 
used to make a diagnosis. The 5-year survival varies from 
73% to 96.3% overall in patients with pulmonary EHE, 
with patients developing pleural effusion or extra-pleural 
disease having a worse prognosis (11,12). The prognosis 
is favorable for patients with slow disease progression 
and without metastatic disease outside the lung or bone 
involvement (13).

There is no standard treatment for EHE; it is unique 
on a patient-to-patient basis, often resulting in suboptimal 
outcomes. Complete surgical resection remains the 
main form of treatment to achieve negative margins and 
minimize the chance of recurrence, especially when the 
sarcoma presents as a single mass. Our patient had one 
solitary activity in the right lung, so a surgical resection with 
curative intent was performed. Surgery can be coupled with 
chemotherapy and/or radiation in cases with unresectable 
tumors, although it has not been proven effective in 
most cases (3,4). Likewise, debulking surgeries and 
radiofrequency ablations (RFA) are options when the tumor 
has spread beyond its original site (4). Systemic treatment 
is not supported with resectable tumors, especially given 
their slow and unpredictable nature (3,4). Patients with 
metastatic disease are sometimes given anti-tumor drugs 
which slow down the progression of the disease by acting as 
inhibitors with specific protein targets such as mechanistic 
target of rapamycin (mTOR) or mitogen-activated protein 
kinase (MEK) inhibitors. Such inhibitors are currently 
under investigation for advanced non-resectable EHE. 
After treatment, patients should continue to be monitored 
to observe the progression of the disease (3).

According to various authors, metastases can occur even 
before the primary diagnosis and cells can remain dormant 
for a prolonged period. The angiogenic and immunologic 
models explain dormancy as a reliance of the tumor cells 
on the vascular system and the resulting balance between 
proliferation and apoptosis through the activity of the 
immune system. Alternatively, the cellular dormancy model 
describes the role of cyclin-dependent kinases (CDK), 
transcription factors, and downregulation of signaling 

Figure 3 Intraoperative image showing the right lower lobe mass 
(yellow circle). 
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cascades in causing cells to enter a stage of cell-cycle 
arrest (quiescence) (14). Such metastases are not detected 
until cells come out of the latent period and tend toward 
the growth of the tumor (14,15). A patient with a liver 
transplant due to hepatic EHE, observed in a case study 
by Tan et al., succumbed to the disease following delayed 
metastasis (16).

Conclusions

Our patient most likely had delayed metastasis of EHE to 
the lung, 12 years after the initial treatment. However, a 
second, unrelated case of EHE cannot be completely ruled 
out. While the prognosis for our patient is favorable given 
the latent solitary lesion without evidence of metastatic 
disease in the bone or extra-pleural tissue, continued 
surveillance with serial images will be necessary. Long-term 
surveillance beyond 5 years may be beneficial due to the 
delayed metastasis.
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