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Abstract

BACKGROUND

Epithelioid hemangioendothelioma (EHE) is an uncommon low-grade aggressive
vascular tumor. It can occur in almost all locations, but is rarely encountered in
bone.

CASE SUMMARY

We report a 23-year-old man who presented with left hip pain with no obvious
cause. X-ray revealed bone destruction in the left femoral neck with sclerosis at
the edges of the lesions. Magnetic resonance imaging (MRI) showed bone
destruction in the medullary cavity of the left femoral head and neck. *F-
deoxyglucose-positron emission tomography/computed tomography (PET/CT)
imaging showed bone destruction in the left ischium, acetabulum, and left
femoral head neck, accompanied by increased radioactive uptake; the maximum
standard uptake value was 4.2. Histopathologic examination revealed spindle-
shaped mesenchymal tissue hyperplasia with scattered epithelioid cells. The
patient underwent left femoral head replacement surgery. No signs of recurrence
were observed as of the 18-mo follow-up.

CONCLUSION
The definitive diagnosis of femoral EHE can be established aided by the MRI and
PET/CT findings.
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Core Tip: Epithelioid hemangioendothelioma (EHE) is an uncommon low-grade
aggressive vascular tumor that rarely occurs in bone. We report a case of femoral EHE
which was diagnosed based on magnetic resonance imaging and positron emission
tomography/computed tomography findings; the diagnosis was later confirmed by
pathological and immunohistochemical examination. Left femoral head replacement
was performed. No signs of recurrence were observed as of the 18-mo follow-up.

Citation: Zhao HG, Zhang KW, Hou S, Dai YY, Xu SB. Femoral epithelioid
hemangioendothelioma detected with magnetic resonance imaging and positron emission
tomography/computed tomography: A case report. World J Clin Cases 2021; 9(6): 1353-1358
URL: https://www.wjgnet.com/2307-8960/full/v9/i6/1353 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i6.1353

INTRODUCTION

Epithelioid hemangioendothelioma (EHE), also called histiocytoid hemangioma or
angiolymphoid hyperplasia with eosinophilia, is an uncommon vascular tumor with
low-to-moderate malignant potential™l. According to previous reports, EHE exhibits an
intermediate biological behavior between angiosarcoma and hemangioma. The
reported recurrence rate is approximately 11% and metastasis occurs in 2.7% of
patients™.

Primary bone EHE occurs mainly in the long bones of the lower limbs and accounts
for < 1% of malignant bone lesions. Approximately 50% of patients with primary bone
EHE have multiple lesions!'”l. Femoral presentation is even rarer, which renders it
liable to be misdiagnosed, both on imaging and histopathological examination.
Indeed, the imaging findings of these rare vascular tumors closely mimic those of
metastatic carcinomal™ .

To the best of our knowledge, few studies have described the F fluorodeo-
xyglucose (FDG) positron emission tomography (PET) or PET/computed tomography
(CT) findings of bone EHEI’. We report a patient with femoral EHE, which was
detected based on magnetic resonance imaging (MRI) and PET/CT findings; the
diagnosis was later confirmed by pathological and immunohistochemical results.

CASE PRESENTATION

Chief complaints

In January 2018, a 23-year-old man presented with left hip pain with no obvious cause.
The pain was not linked to physical activities such as walking. The pain was not
relieved after rest and showed no response to treatment.

Laboratory examinations
Routine blood investigations, tumor markers, and erythrocyte sedimentation rate were
within the normal reference range.

Imaging examinations

X-ray plain film showed bone destruction in the left femoral neck with peri-lesional
sclerosis (Figure 1A). MRI examination of the pelvis showed bone destruction in the
medullary cavity of the left femoral head and neck. The lesions showed low signal on
T1-sequence and high signal on T2 sequence (Figure 1B and C). Therefore, the
preliminary diagnosis was malignant space occupying lesions.

1354 February 26,2021 | Volume9 | Issue6 |
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Figure 1 Plain X-ray and magnetic resonance imaging of the pelvis in a patient with bone epithelioid hemangioendothelioma. A: Bone
destruction of the proximal femur on the left side; B: T1-weighted image showing the lesion in the left proximal femur side with low signal; C: T2-weighted image
showing an obvious hyperintense signal in the left proximal femur.

Jaishideng®

Further diagnostic work-up

In February 2018, *F-FDG PET/CT imaging from the head to trunk was performed.
The results showed bone destruction in the left ischium, left acetabulum, and left
femoral head neck, accompanied by increased radioactive uptake (Figure 2); the
maximum standard uptake value (SUVmax) was 4.2. Soft tissue swelling was observed
around the upper part of the left femur, which was accompanied by increased
radioactive uptake (SUVmax: 3.5). CT examination revealed osteoblastic destruction in
the left femoral head and neck, with hardened lesion edges; there was swelling of
adjacent soft tissue, which showed slightly lower density than the surrounding muscle
tissue with an unclear boundary (Figure 2B). As there were no abnormalities in other
organs, a diagnosis of primary low-grade malignant bone lesion was suspected.

FINAL DIAGNOSIS

The left femur was subsequently punctured. Histopathological examination revealed
spindle-shaped mesenchymal tissue hyperplasia with scattered epithelioid cells
(Figure 3). Immunohistochemical staining results showed smooth muscle actin (-),
desmin (-), actin (-), S-100 (-), CD68 (focal+), CD31 (+), CD34 (-), cytokeratin (+),
proliferating cell nuclear antigen Ki67 (+5%), anaplastic lymphoma kinase (-), vimentin
(+), and ERG (+). Based on these findings, a diagnosis of bone EHE was established.

TREATMENT

Left femoral head replacement was performed.

OUTCOME AND FOLLOW-UP

No signs of recurrence were observed as of the 18-mo follow-up.

DISCUSSION

Bone EHE can occur in both men and women. It typically occurs in the 20-50 years age
group, while patients aged 50-65 years may rarely be affected"’. It is classified as a
low-to-moderate malignant tumor by the World Health Organization (2013), with an
associated mortality rate of about 20%. Lesions may occur in any part of the bone
tissue, mostly in long tubular bones!"". It is mainly described in the lower extremity
bones, followed by the pelvis, and ribs'"); 50%-64% of patients have multifocal
lesions!'!. Lesions may involve multiple bones or may be confined to a single bonel'!l.
Aggregation of multifocal lesions at a single anatomical site should raise suspicion of
bone EHE. In our patient, the imaging manifestations were consistent with this
characteristic. Bone destruction lesions were mainly concentrated in the proximal
region of the left femur.
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Figure 2 '®F-deoxyglucose positron emission tomography/computed tomography imaging. A: Positron emission tomography maximum density
projection shows intense metabolic foci in the left femoral region; B-D: Computed tomography and positron emission tomography/computed tomography fusion
images showing visible bone crest in the area of osteolytic lesions in the left femur, increased metabolism (maximum standardized uptake value: 4.2), and
involvement of surrounding muscles.

DA T

A

Figure 3 Histopathological images (x 400). A: Hematoxylin and eosin stained section showing spindle-shaped mesenchymal tissue hyperplasia with scattered
epithelioid cells; B: Immunohistochemical staining with the EN-vision technique showing positivity for CD31; C: Immunohistochemical staining with the EN-vision
technique showing positivity for ERG.

The classical radiographic manifestation of bone EHE is that of a well demarcated
lytic lesion located in the bone cortex and medullary cavity; smaller lesions are usually
well-defined, while larger lesions are ill-defined and permeative. Soap bubble
appearance with expansion of bone has been described!’l. A "palisade-like" bone crest
can be seen in some lesions, which indicates that the lesions may originate from blood
vessels in bone. Some lesions may also exhibit mild sclerosis and periosteal reaction.
There are no specific MRI manifestations of bone EHE; it usually shows intraosseous
lesions with slightly long T1 and long T2 signals”. The lesions exhibit high signal
intensity and apparent lobulation in T2-weighted images; on contrast-enhanced MRI,
the lesions show homogenous contrast-enhancement with irregular borders. Regional
involvement and multi-center distribution are important imaging manifestations of
bone EHE; this may be related to the mode of venous return from long bones. Long
bone veins flow back to the central venous sinus of bone marrow first, and then out of
bone via veins accompanying the nutrient artery, epiphyseal artery, and metaphyseal
artery!™.

In general, bone EHE shows slight to moderate uptake of *F-FDG on “*F-FDG
PET/CT. Treglia et al"* reported a 38-year-old man with multiple soft tissue and bone
EHE in the left lower extremity; the diagnosis was established by pathological
examination of some ¥F-FDG high uptake lesions. Song!""! reported a 45-year-old man
with T2-4 vertebral body EHE, The T2 vertebra was compressed by a soft tissue mass
invading the paravertebral region and spinal canal (SUVmax: 5.7). Slight to medium
uptake of F-FDG uptake in bone EHE helps exclude the possibility of metastatic
cancer. Although the imaging findings are non-specific, it may help differentiate from
metastatic tumor, osteosarcoma, Langerhans cell histiocytosis, lymphomas, myeloma,
giant cell tumor, and angiosarcoma. An expansive osteolytic lesion with no periosteal
reaction, distinctive sclerotic margin, and soap-bubble matrix are the most commonly
reported findings!"l. Lesions with ill-defined margins and marked loss of trabeculae
are regarded as more aggressive!'’. In our study, a young patient presented with
multiple bone destruction lesions at the junction of the left femoral head and head and
neck and left ischium. Gross bone ridges were seen at the edges of the lesions, which
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indicated a high possibility of angiogenic lesions. Moreover, there was swelling of the
peripheral soft tissues due to bone destruction accompanied by increased radioactive
uptake. This suggested that the lesions had involved the surrounding muscles.
However, in contrast to primary malignant lesions of muscles, there was no muscle
mass. We initially suspected a primary malignant bone lesion. However, the MRI and
FE-FDG PET/CT findings pointed more towards bone EHE. Finally, the diagnosis of
bone EHE was confirmed based on the pathological and immunohistochemical results.

CONCLUSION

Bone EHE is an uncommon primary vascular bone lesion which typically occurs in the
long bones. Femoral presentation is extremely rare and very few patients have been
described due to the non-specific imaging findings. In the present case, a diagnosis of
femoral EHE was established aided by the MRI and PET/CT findings. The possibility
of bone EHE should be considered in cases of bone destructive lesions characterized
by regional involvement, multi-center distribution, and a slight to medium increase in
metabolism on ¥F-FDG PET/CT systemic scan. Simultaneously, the relatively slight to
medium metabolism shown by FDG also indicates the low-grade malignant
characteristics of the disease. As of the 18-mo follow-up, the patient showed no signs
of recurrence on imaging examination.
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