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Intravascular epithelioid hemangioendothelioma
of the femoral vein diagnosed by contrast-
enhanced ultrasonography

A care-compliant case report
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Abstract

Rationale: Intravascular epithelioid hemangioendothelioma (EHE) is a rare endothelial tumor with an intermediate grade of |
malignancy. We present a case of one woman affected by EHE of the femoral vein. Contrast-enhanced ultrasonography played a role
in diagnosing EHE and helped differentiate it from thrombosis. To our knowledge, this is the first reported contrast-enhanced
ultrasonography of intravascular EHE in the imaging literature.

Patient concerns: A 46-year-old woman presented to our hospital due to pain and swelling in her right lower limb since 5 years
prior to her presentation.

Diagnoses: The patient was misdiagnosed as having thrombosis by ultrasound. Contrast-enhanced ultrasonography showed
solid lesions with visible blood supply, suggesting angiogenic tumors.

Interventions: The patient was treated by complete surgical removal of the mass and postoperative radiotherapy. Pathological

examination confirmed the diagnosis of EHE.

Outcomes: During follow-up, there were no signs of local or distant relapse.

Lessons: Intravenous EHE may be misdiagnosed as thrombosis by ultrasound and contrast-enhanced ultrasonography can help

make the differential diagnosis.

Abbreviations: CDF| = color Doppler flow imaging, EHE = epithelioid hemangioendothelioma, FDG = 18F fluoride deoxyglucose,

IFN = interferon, MRl = magnetic resonance imaging.
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1. Introduction

Epithelioid hemangioendothelioma (EHE) is a rare angiogenic
tumor originating from vascular endothelial or pre-endothelial
cells. It is an aggressive tumor with pathological and biological
characteristics that lies between benign hemangioma and
malignant hemangiosarcoma. It can occur in soft tissue, bones,
and internal organs, and about half of EHE are primary
vascular.!'! Images are significant for its preoperative diagnosis,
which is used as guidance for therapeutic scheme and further
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treatment. However, the differential diagnosis of intravenous
EHE is usually difficult and often misdiagnosed as thrombosis by
images. We reported a case of EHE in the femoral vein diagnosed
by contrast-enhanced ultrasonography.

2. Case report

A 46-year-old woman presented to our hospital due to pain and
swelling in her right lower limb since 5 years prior to her
presentation. Her medical and family history revealed no other
major medical problems. Five years ago, the patient appeared
with the right lower extremity swelling after long-standing, and
the swelling gradually aggravated accompanied with thigh
soreness pain. In February 2015, a round mass was reached in
inguinal region, 1x2cm, tough, unmovable, tenderness, no
ulceration, and no sense of volatility. Ultrasound showed a
hypoechoic mass (2.0 x 1.2 cm) in the right common femoral vein
with no obvious blood flow signal, suggesting right common
femoral thrombosis (Figs. 1 and 2). Patient was not treated, and
the symptoms gradually aggravated. In June 2016, with 3.0
to 9.0 MHz probe, ultrasound showed a hypoechoic mass (2.2 x
1.1cm) in the right common femoral vein with no obvious blood
flow signal, suggesting angiogenic tumors or thrombosis. With
transvaginal 4.0 to 8.0 MHz probe, ultrasound showed a
hypoechoic mass (2.2 x 1.1cm) in the right common femoral
vein with arterial waveform pattern blood signal, suggesting
angiogenic tumors. Contrast-enhanced ultrasonography (intra-
venous injection of Sonovue, 1.0mL) showed that the micro-
bubble quickly entered the mass, and the contrast agent filled the
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Figure 1. Sonography showed a hypoechoic mass (2.0 x 1.2cm) in the right
common femoral vein.

Figure 3. Contrast-enhanced ultrasonography (intravenous injection of
Sonovue, 1.0mL) showing that the microbubble quickly entered the mass
in the arterial phase.

mass in arterial phase, which is earlier than the venous lumen;
with uneven enhancement and local strengthening, the contrast
slowly exited, suggesting angiogenic tumors (Fig. 3). Resection
of the tumor was then performed, and the mass was attached to
the posterior wall of the common vein. Immunohistochemical
analysis showed that the cells stained positively for CD31, CD34,
vimentin, and smooth muscle actin, and negatively for AE1/AE3,
CAMS.2, and Desmin. The Ki67 showed that the proliferation
rate of the tumor cells was >5%. Pathological examination
confirmed a diagnosis of EHE. Postoperative radiotherapy was
delivered to the patient, high-risk area around the original tumor
area, dose 50.4 Gy, 28 times; tumor bed area, dose 60.2 Gy, 28
times. In February 2017, ultrasound indicated that no obvious
abnormalities were shown in the right common femoral vein, and
the patient was still closely followed up. Informed consent was
obtained in accordance with the institutional guidelines.

3. Discussion

EHE originated from the endothelium.*! Weiss and Enzinger!!!
first described 14 patients with EHE, and EHE acted as an
intermediate entity between benign hemangioma and high-grade
angiosarcoma, with the potential to metastasis or recurrence.
Mentzel et al®®! found that metastasis occurred in 20% to 30% of
EHE patients, and the overall risk of death was up to 17%.

Figure 2. CDFI showing no obvious blood flow signal in the mass. CDFl = color
Doppler flow imaging.

Primary vascular EHE accounted for about 50% of reported
cases. They were from blood vessels,* usually small- to medium-
sized veins, such as the femoral, iliac, or jugular veins, but also
larger vascular structures, such as the aorta or the vena cava.
Clinical presentation was variable, depending on the size and
location of the tumor. Usually, clinical manifestations of EHE
were painless mass in peripheral blood vessels, causing symptoms
and signs of deep vein occlusion, ranging from the limb edema,
weakness, and ischemia to venous thrombosis syndrome. !

It is often difficult to make the right diagnosis at an early stage.
Ultrasonography is useful to define the morphology and
vascularization of these masses and to evaluate blood flow,
usually showing luminal defects and changed hemodynamics.®!
However, imaging features of EHE lack specificity and can be
similar to thrombosis,!”! so a differential diagnosis of thrombosis
needs to be made. Firstly, as to venous thrombosis, blood flow
cannot be detected in the solid lesion. When the vein is partly
revascularization, the color flow signal can be detected with
venous blood flow signal.

Therefore, the distribution of blood vessels, especially the
arterial blood flow signal, in the mass have a high value for
differentiating tumors from thrombi. Many articles indicate
the ultrasound diagnostic criteria for venous thrombosis, and the
main features include: abnormalities of intravenous compress-
ibility; abnormalities of Doppler color flow; a band of strong
echo; the diameter changes abnormal with Valsalva action.
Although prospective studies have demonstrated that ultrasound
diagnosis of proximal venous thrombosis has a high sensitivity
(>95%) and specificity (>95%), but various types of venous
thrombosis diagnostic criteria, including primary diagnostic
criteria and secondary diagnostic criteria, were not assessed for
blood supply,'® 2! which may lead to misdiagnosis of conven-
tional ultrasound. Only when there are no internal nourishing
blood vessels in the mass, it can be more definitive diagnosis of
venous thrombosis.['3! In this case, with a Philips IU 22 3.0 t0 9.0
MHz probe, no clear blood flow was detected in the mass, so in
the first time, the case was misdiagnosed as deep vein thrombosis
by ultrasound. A transvaginal 4.0 to 8.0 MHz probe can show the
blood flow within the mass, suggesting that other probes, such as
L12-5 or intracavitary probe, may be more sensitive to blood
flow. More importantly, ultrasound contrasts allowed visualiza-
tion of blood vessels with diameters as small as about 40 um,!**!
which correspond to precapillary and postcapillary vascular
systems, and studies have shown that deep vein systems can be
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visualized in 40 to 350seconds by ultrasound contrasts.!

Contrast-enhanced ultrasonography showed intravenous solid
lesions with visible arterial blood supply, suggesting angiogenic
tumors. Secondly, the tumors are mostly localized lesions with
vascular wall enlargement. With acute thrombus, the diameter of
vein is usually increased, while with subacute and chronic venous,
the diameter of vein thrombosis usually decreased. In addition,
the muscle pump weakened and venous return weakened make
thrombosis deposit near the venous valve. The structure of
adjacent tissue is clear. The tumors are mostly localized lesions,
sometimes with metastasis or vascular invasion, and these
characteristics can help differentiate from thrombus. As
mentioned above, the arterial blood supply in the embolus is
the most reliable imaging feature for the diagnosis of angiogenic
tumors, suggesting that ultrasound contrast is a more ideal
noninvasive examination method than conventional ultrasound.
In addition to morphological features, magnetic resonance
imaging can give additional information on the involvement of
surrounding soft tissues and cleavage planes.'®! Lately, studies
showed that in EHE, uptake of 18F fluoride deoxyglucose
increased.!!”!

Surgery is the primary method of treating primary vascular
EHE, and prosthesis or autologous vascular replacement can be
used to rebuild the blood vessels.''®! A few patients have been
treated with chemotherapy, often in the metastatic setting, but
response to chemotherapy seems to be low. Because of the
endothelium origin of EHE and the good response to interferon
alpha therapy,!"! recent treatments have focused on the use of
antiangiogenic drugs.””®! Bevacizumab is a monoclonal antibody
against vascular endothelial growth factor that appears to be
effective and well tolerated for metastatic or locally advanced
angiosarcoma and epithelioid hemangioma.?!! Taking into
account the high incidence of local recurrence and moderate
radiation sensitivity of EHE, radiotherapy in some high-risk cases
was used as adjuvant therapy with good effect. In addition, few
cases of spontaneous regression of EHE have been reported.®!

Primary vascular EHE is rare, and published articles are almost
case reports. We reported contrast-enhanced ultrasonography
pattern of EHE to improve physician’s understanding of contrast-
enhanced ultrasonic manifestations of EHE.
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