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Abstract

Epithelioid hemangioma (EH) and epithelioid hemangioendothelioma (EHE) are both rare vas-
cular tumors. EH tumors are often benign while EHE tumors have moderate malignant poten-
tial. Here, we present three unique cases at Soroka Medical Center, two featuring EH of the
bone and one presenting EHE of the mediastinum. Each case demonstrates distinct treatment
challenges due to the rarity of both diseases and lack of established guidelines. We propose
three treatment approaches including pazopanib for salvage therapy of EH of the bone and
minimally invasive surgical resection which in these cases lead to complete symptom relief

and tumor stabilization upheld over time with close follow-up. © 2021 The Author(s).
Published by S. Karger AG, Basel
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Introduction

Epithelioid hemangioendothelioma (EHE) and epithelioid hemangioma (EH) are a rare
group of vascular tumors mainly affecting various soft tissue sites, the lungs, and the liver [1].
As prevalence of these tumors is rare and highly variable and ubiquitous, classifications and
guidelines for treatment remain debated [2].

EH of the bone is relatively rare, locally aggressive but usually benign vascular tumor
arising in adults. EH tumors are often characterized by fully formed, capillary-sized lined by
histiocytoid or epithelioid endothelial cells and inflammatory infiltrate [3]. Trauma to bone
or blood vessels may initiate the pathologic development of EH [4]. Up to 25% of EH cases
may be multifocal, though the majority of tumors are solitary [5, 6]. EH of the bone can be
found pervasively in the skeletal system, yet the most commonly involved locations are the
femur, tibia, bones of the hand and foot, and bones of the axial skeleton.

Mediastinal endothelial hemangioendotheliomais also a rare, low- to intermediate-grade
vascular neoplasm with borderline malignant potential. A novel fusion gene, WWTR1-
CAMTA1, was recently discovered as being highly specific to EHE [7]. Cases are often iden-
tified incidentally on chest imagining with bilateral pulmonary lesions. We present three
ultra-rare cases including one case of mediastinal EHE and two cases of bone EH along with
treatment recommendations and subsequent follow-up results.

Case 1

A 49-year-old Bedouin female with a past medical history of tobacco use presented with
a painful lesion in right side of the chest wall in May 2019. Chest X-ray showed lytic lesions
with rib fracture (Fig. 1A) and a chest CT-scan showed lytic lesion of the seventh rib (Fig. 1B,
C). Biopsy of the affected rib showed histological findings and immunostaining results

Fig. 1. A Chest X-ray with lytic lesions and fracture of the right seventh rib. B, C Chest CT scan with lytic and
sclerotic lesions and deformity of the right seventh rib. D Chest X-ray after right seventh rib resection.
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Fig. 2. A H&E stain showing a proliferation of small, well-formed blood vessels with epithelioid endothelium.
In the stroma, there is proliferation of spindle and oval cells without vascular lumen formation. B-D Immu-
nostains for CD31, ERG, and FLI1 (endothelial markers) are positive in both populations of cells (lumen-
forming and stromal cells). The immunostains also highlight focal cord formation in the stromal population.
Original magnification, x20 (all images).

compatible with angio-lymphoid hyperplasia with eosinophilia and EH (Fig. 2). To evaluate
for metastasis and other lesions, a positron emission tomography, computed tomography
(PET-CT) was performed showing lytic and sclerotic changes and deformity without signif-
icant pathologic uptake in the seventh rib and without distant metastasis.

Arightthoracoscopic biopsy using a 5-mm camera was performed taking several samples
from the rib. The tumor was seen protruding without penetration into the pleural space.
Explorative thoracoscopy showed intact pleura with proper hemostasis and inflation of the
lung. The latissimus dorsi muscle and incision were closed without leaving a chest drain.

Biopsy results were compatible with angio-lymphoid hyperplasia with eosinophilia and
in this case, EH (Fig. 2). The surgical margins could not be assessed, as the specimen was in
fragments. Therefore, excision of the lesion was recommended.

Following the surgery, the patient was readmitted to the hospital several times with
severe right chest pain under maximum analgesic treatment. After other chest pain pathol-
ogies were excluded, the decision was made to perform a rib resection.

InJanuary 2020, the rib resection was performed through a small incision on the previous
surgical scar with two additional incisions for thoracoscopy control and instrument insertion.
Tissue was dissected throughout the length of the seventh rib using periosteal elevator and
diathermy. The rib was cut posteriorly near the vertebra and anteriorly on cartilage using a
Dennis rib cutter. Separation of the rib was done thoracoscopically from the incision on the
previous surgical scar, and the rib was extracted completely. Rib approximation was
performed, and hemostasis was established before closing the incision and leaving a 28-Fr
chest drain tube (Fig. 3A-D).
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Fig. 3. A-C Surgical figure showing the mass with dimensions of 3 x 1.5 cm in the posterior aspect of the
right seventh rib. D The distorted rib with two pathologic fractures (black arrows).

Several months after the operation, the patient returned for a follow-up to assess
completion of pain relief treatment (Fig. 1D), and she continues with regular hematological
follow-up without requiring any additional treatment.

Case 2

A 66-year-old Russian female with a history of hypertension, dyslipidemia, and
diabetes mellitus, was incidentally found to have a 7.5 cm in diameter mediastinal space
occupying lesion (SOL) on a CT-scan in 2015 (Fig. 4A). A CT-guided biopsy was performed
demonstrating solitary fibrous tumor, and it was decided to continue with close follow-up.
The patient was stable until October 2017 when she was referred to our center due to
enlargement of the SOL to 9 cm in diameter (Fig. 4B). A PET-CT scan was done showing
enlargement of the SOL as well as metastasis to the lungs bilaterally, liver and sternal bone
(Fig. 4C).

In November 2017, a thoracoscopic biopsy was performed of the mediastinal mass and
lung nodules. A highly vascular mass was seen encompassing the phrenic nerve; therefore,
further dissection or removal of the tumor was not attempted. The pathologic biopsy result
showed EHE (Fig. 5). Genetic profiling results found a missense mutation in AXL V491M in
exon 11 with mutation fraction of 47%, and no other amplifications or translocations were
identified. The patient started a combination chemotherapy of carboplatin plus paclitaxel and
bevacizumab every 3 weeks. In April 2018 after four treatment cycles, a PET-CT showed
stable disease. The patient was given bevacizumab for continued single maintenance therapy.
After the third cycle of bevacizumab, the patient underwent another PET-CT showing yet
again stable disease (Fig. 4D). Due to these promising results, we decided to stop bevaci-
zumab maintenance therapy and continue with close follow-up with PET-CT. In March 2019,
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November .

Fig. 4. A Chest CT-scan showed a mediastinal space-occupying lesion with 7.5 cm in diameter. B Enlargement
of the mediastinal space-occupying lesion to 9 cm in diameter. C-E Heterogeneous mass in the left medias-
tinum measuring 84 x 50 mm with hyperdense, gross calcifications. Multiple lung nodules bilaterally, the
largest measuring 13 mm in the left lower lobe. Hypodense lesion in segment 7/8 of liver up to 21 mm. Lytic
lesions in the vertebral body at the level of D8. All above lesions had high F18 FDG uptake and suspected as
metastasis from the mediastinal mass.

Fig. 5. A, B Tumor composed of medium size, round-to-oval epithelioid cells with a myxoid matrix resem-
bling cartilage. Numerous multinucleated giant cells are also present. Original magnification, x10 and x20. C,
D Immunostain for CD31 is positive. The remaining immunoprofile showed strong reactivity for other vas-
cular markers (CD34, Factor VIII, and FLI-1) as well as some staining for CK7 and CD10. Original magnifica-
tion, x20.
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Fig. 6. A Cortical destruction of the posterolateral aspect of midshaft femoral bone with additional soft tissue
component. B Enlargement of the primary tumor after local radiotherapy. C Soft tissue component decreas-
es in size and bone become more sclerotic following biological therapy.

follow-up PET-CT still demonstrated stable disease, and the decision was made to continue
close follow-up with PET-CT every 4 months (Fig. 4E). The patient’s disease remains stable
with no enlargement or metastasis in May 2020.

Case 3

A 76-year-old Bedouin man with a history ischemic heart disease, atrial fibrillation, aortic
and tricuspid valve disease, hypertension and previous gunshot wound to the left thigh in
1993 treated with intramedullary nailing presented to the orthopedic department at Soroka
Medical Center in September 2019 with left hip and thigh pain. The pain had been severe and
progressive for several months and accompanied with 20-kg weight loss. Physical exami-
nation demonstrated severe thigh swelling with tenderness to palpation throughout the leg
and especially above the left knee joint, inability to bear weight, normal strength and without
neurovascular abnormalities. He was given analgesic treatment and admitted for further
workup.

Lower limb CT-scan revealed a large lytic area in the left femoral shaft cortex with
multiple soft tissue compartment involvement (Fig. 6A). A bone biopsy was performed
showing a low-grade malignant EH. No bacteria were grown from culture of the biopsy.
Thoracic and abdominal CT-scan also revealed no evidence of distant metastasis. The
patient was offered urgent surgical amputation of the left leg and pelvis (hemipelvectomy)
due to his severe presentation with tumor involvement in multiple compartments;
however, the patient refused surgical intervention. He was then discharged and referred
to the Oncology Department for follow-up care while a multidisciplinary oncologic team
reviewed his case.
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In October 2019, the oncology team decided to proceed with palliative radiation therapy.
The first radiation therapy session took place in November 2019 at a total dose of 45 Gy for
15 fractions. The patient experienced significant clinical improvement with reduction of pain
severity and disappearance of tight swelling; however, a CT-scan for restaging in December
2019 revealed enlargement of the primary tumor (Fig. 6B). Due to local disease progression,
we decided to start with pazopanib 800 mg once daily. The biologic treatment was well
tolerated by the patient resulting in further reduction of pain and disability, and he remains
with stable disease to date (May 2020) (Fig. 6C).

Discussion

Due to the rarity of EHE and EH, consensus on treatment and management strategies is
poor. We present one case of mediastinal EHE and two cases of EH of the bone, one localized
and one metastatic, at Soroka Medical Center in which all three patients were treated with a
different approach and reached stable disease with complete symptomatic relief.

The surgical and oncologic guidelines to the treatment EH of the rib are not well estab-
lished. Prior case reports of rib EH showed successful resection with thoracotomy approach
[8, 9]. With better recovery and cosmetic outcomes, we uphold thoracoscopic surgical rib
resection over thoracotomy when surgery with clear margins is achievable as demonstrated
in case 1. Early management also improves patients’ quality of life and significantly reduces
hospital readmissions.

Primary EHE can be found in the liver, soft tissue, and lung [10]. The presentation is often
non-specific with 50-75% of cases being asymptomatic and presenting incidentally on radio-
graphic imaging [11]. The treatment protocol for this type of neoplasm is unclear, but several
case reports have shown achievement of stable disease on combination chemotherapy
(carboplatin and paclitaxel) with bevacizumab [12]. Our patient in case 2 exemplifies control
of metastatic disease under combination chemotherapy along with bevacizumab followed by
single agent bevacizumab treatment, and the patient remained stable for more than 2 years
to date after stopping bevacizumab.

While surgical resection remains the gold-standard treatment for localized EH of the
bone, our patient in case 3 refused surgical intervention leading us to consider palliative radi-
ation therapy followed by pazopanib treatment. Pazopanib is a second-generation multitar-
geted tyrosine-kinase inhibitor with strong affinity against VEGFR-1/2/3 and with lower
affinity toward PDGFR-alpha/beta, FGFR-1/2 and stem cell factor receptor (c-KitR) [13]. In
previous trials, pazopanib has been approved as second-line therapy for advanced soft tissue
sarcoma while showing limited activity in vascular sarcomas [14]. However, in a retrospective
study Kollar et al. [15] showed promising activity for pazopanib against EHE [15]. In a case
report Bally et al. [16] demonstrated long-term tumor control with pazopanib in metastatic
EHE of the liver. Based on these findings and due to the aggressive nature of the tumor, we
decided to add pazopanib for maintenance therapy which led to the achievement of stable
disease for 6 months to date. To our knowledge, this is the first reported case showing prom-
ising results with pazopanib against locally aggressive EH of the bone.

Conclusion
Based on our experience at Soroka Medical Center, we suggest initial monitoring of

patients with EH and EHE with interval CT scans to observe disease behavior. If initial imaging
demonstrates slow progression of EH in the bone without evidence of metastasis, minimally
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invasive surgery is recommended, and adjuvant radiotherapy may be considered. If the
surgical intervention is not possible, palliative radiotherapy followed by target therapy with
pazopanib, sorafenib or sunitinib can be offered. For patients with metastatic, slowly
progressive EHE, systemic chemotherapy and biological therapy may be initially replaced by
closemonitoringwith CT-scan.Furthermore,inmoreaggressive diseasetreatmentapproaches
similar to that of angiosarcoma may be considered, as they belong to the same vascular tumor
group. Further research is needed to establish the optimal treatment regimens for these
ultra-rare diseases.
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