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a b s t r a c t 

Primary epithelioid hemangioendothelioma of the spine is the extremely rare malignant 

vascular neoplasm with an unpredictable outcome. A case of epithelioid hemangioendothe- 

lioma with multiple lytic lesions of thoracolumbar spine and other bones in a 29-year-old 

male patient is reported. A review of the published data regarding this rare neoplasm is 

also presented. The features of epithelioid hemangioendothelioma include the occurrence 

in the young male patient, multiple osteolytic lesions with thin sclerotic rim and hyperme- 

tabolic activities. However, its imaging features are not specific. Positron emission tomog- 

raphy/computed tomography is essential for identification of the lesions and subsequent 

follow-up for treatment. 

© 2020 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background 

Epithelioid hemangioendothelioma (EHE) is a rare vascular
tumor with the most common sites such as liver, lung, and
bones. It was described for the first time in 1975 by Dail and
Liebow as an aggressive bronchoalveolar cell carcinoma [1] .
According to 2020 WHO Classification of Bone Tumors, the
bone EHE is defined as a low- to intermediate-grade malignant
neoplasm. EHE of bone can involve the long tubular bones of
the extremity, the axial skeleton, and the phalanges of the
hand and foot [2] . However, most of them were published as
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a case report because of its low prevalence. Also, EHE can
be easily misdiagnosed as a multiple myeloma, metastatic
tumor and so on due to the nonspecific clinical and imag-
ing features in clinical practice. Here we report a 29-year-old
male case with the complete data, including clinical, imaging
(X-ray, computed tomography [CT], 18 F-fluorodeoxyglucose
positron emission tomography/computed tomography [ 18 F-
FDG-PET/CT], and magnetic resonance imaging [MRI]), surgi-
cal, histopathological information, and the adjuvant therapy
following the surgery. In addition, the literatures of bone EHE
ashington. This is an open access article under the CC 
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Fig. 1 – Epithelioid hemangioendothelioma in the T9 vertebral body appeared as the heterogeneous signal on the 
preoperative T1-weighted (A) and T2-weighted (B and C) images. 

Fig. 2 – Multifocal lesions were noted in L3 and L5 vertebral bodies on the preoperative T1-weighted (A) and T2-weighted (B, 
C, and D) images. The narrowing spinal canal was caused by the mass in L3 and the right margin of tumor (A and B) 
demonstrated prominently expansive growth and compressed the right psoas major muscle and caused water retention 

within it (C and D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were reviewed as well. The aim of this study is to summarize
its clinical and imaging features in order to guide the correct
diagnosis and treatment. 

Case report 

A 29-year-old male patient was admitted to our hospital be-
cause of chronic low back pain for 5 months, which had been
worsening for 2 months with the numbness in the right lower
limb. When he bended down and turned around, the low back
pain became more prominent, but the function of gait and
sphincter were unaffected. No obvious tenderness was ob-
served and the muscle force and strength of his 4 limbs were
normal. He had no history of trauma. 

Thoracolumbar MRI displayed the multifocal osteolytic le-
sions with soft tissue mass and peritumoral edema involving
the vertebral bodies of T9, L3, and L5. The mass was heteroge-
neously isohyperintense to muscle on T1-weighted imaging
and hyperintense on T2-weighted imaging ( Figure 1 and 2 ).
The presence of high signal intensity on T1-weighted imag-
ing may represent hemorrhage. Heterogeneous enhancement
was seen on postcontrast T1-weighted images. The spinal
canal narrowing was caused by the mass in L3 ( Figure 2 A-
C) because it involved the right vertebral pedicle and com-
pressed the cauda equina. Also, the tumors in L3 and L5 verte-
brae demonstrated the prominently expansive growth, which
compressed the right psoas major muscle ( Figure 2 ). 

The CT examination clearly revealed the osteolytic lesions
with a thin sclerotic rim in the vertebral bodies of C1, T9,
L3, L5, right inferior pubic ramus and left ilium ( Figure 3 A-F).
18 F-FDG-PET/CT scan showed multiple hypermetabolic ac-
tivities with the maximal standardized uptake value (SUV)
of 5.1 in the involved bones. Most of these hypermetabolic
regions corresponded well with the lytic areas on the CT
images ( Figure 4 A-F). 

The patient subsequently underwent the partial resec-
tion of tumor, L3 laminectomy, and posterior instrumenta-
tion with pedicle screws from L2 to S1. The mass had a
gray-white and gray-brown color, round or lobulated shape,
well-defined boundary, smooth surface and firm texture. In
histopathological analysis, the epithelioid cells arranged in
the glandular pattern with the clear cytoplasm, and no ob-
vious cell atypia was found ( Figure 5 A-B). In immunohisto-
chemistry analysis, the neoplastic cells were positive for CD31,
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Fig. 3 – The CT examination clearly revealed the more osteolytic lesions with a thin sclerotic rim in the vertebral bodies of 
C1 (A), T9 (B), L3(C), L5(D), left ilium (E), and right inferior pubic ramus (F). 

Fig. 4 – 18 F-FDG-PET/CT scan showed multiple hypermetabolic activities with the maximal standardized uptake value (SUV) 
of 5.1 in the C1 (A), T9 (B), L3 (C), L5 (D), left ilium (E), and right inferior pubic ramus (F). Most of these hypermetabolic regions 
corresponded well to the lytic areas on the CT images. 

Fig. 5 – The lesions showed spindle-shaped tumor cells and 

epithelioid tumor cells arranged in nests or vascular 
lumens (A; hematoxylin and eosin, ×50); The higher 
magnification of expanded sinusoids lined by large 
epithelioid tumor cells (B; hematoxylin and eosin, ×100); 
Tumor cells were positive for the endothelial marker, ERG 

(C; ERG immunostaining, ×100); Tumor cells were positive 
for the endothelial marker, CD31 (D; CD31 immunostaining, 
×100). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ERG, and vimentin ( Figure 5 C-D). Thus, the diagnosis of EHE
was confirmed. Postoperative twenty courses of radiotherapy
(D95PTV:5300cGy/26F) and 6 courses of chemotherapy (Pacli-
taxel Liposome with Avanstin) were then administered to the
patient. 

At about 1 week after surgery, the X-ray showed the lum-
bar laminectomy and posterior fusion with rods, screws, and
crosslinks in the reconstruction of the spinal stability in the
patient ( Figure 6 ). Three months after surgery, the MRI and
18 F-FDG-PET/CT examinations revealed the masses at L3 and
L5 vertebrae kept stable ( Figure 7-8 and 9 E-F). However, the left
lateral margin of T9 vertebra was destructed by the enlarged
mass. Also, a new small lesion was found in the vertebral body
of L1. After 7 months of surgical treatment, 18 F-FDG-PET/CT
scan displayed new hypermetabolic activities in the clavicle
( Figure 9 A, upper arrow; B, upper arrow), scapula ( Figure 9 A,
lower arrow), sternum ( Figure 9 D), sacral ( Figure 9 G), and other
thoracic vertebrae ( Figure 9 B, lower arrow; C) with the maxi-
mal SUV of 5.4. Until April of 2019, the patient remained the
regular radiological and clinical follow-up. He was in a stable
situation without the low back pain and the numbness of arms
and legs. 
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Fig. 6 – Postoperative X-ray scan showed the partial 
resection of tumor, L3 laminectomy, and posterior 
instrumentation with pedicle screws from L2 to S1. 

Fig. 7 – Postoperative MRI scan revealed the mass at L3 and 

L5 (A and B) vertebral bodies kept stable. 

Fig. 8 – Postoperative MRI scan revealed the mass at L3 and 

L5 (A and B) vertebral bodies kept stable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Arising from endothelial or preendothelial cells, EHE is a rare
malignant vascular mass [3] . Its most common presenting
symptom is pain, which may be associated with a mass. The
neurological symptoms depend on the location of the mass
[4 ,5] . EHE of bone may occur at any age with the predilection
age between 20 and 30 years. It is more prevalent in males
and male-to-female ratio is 2:1 [6] . But Kerry et al. [5] reported
that the men and women were affected in roughly equal num-
bers as well. According to Weissferdt et al. [7] , the overall sur-
vival for those EHE patients with unicentric tumor was 89%
compared with 50% in patients with multifocal diseases. And
metastatic disease was present in up to 30% of cases and the
mortality rate was about 20%. In addition, a median survival
was 1.3 years after disease progression and the 5-year survival
was approximately 33% [8] . 

Macroscopically, EHE usually appears as a reddish-brown
loculated mass with significant hemorrhage and the light red
or purple surface. The formation of multicellular infantile
angiogenic sprouts and lumens are noted in the tumor [5 ,9] .
The distinct well-lined anastomosing vascular channels
often seen in hemangiopericytoma are absent in this tumor
[5] . Microscopically, the tumor cells are round, polygonal or
fusiform with a central nucleus, and prominent intracytoplas-
mic vacuolation [10] . Blood lacunae are seen in the cytoplasm
of individual cells. Tumor cells are arranged in cords and
nests, which are embedded within a myxohyaline stroma.
In immunohistochemistry, the positivity of endothelial cell
markers CD34, CD31, and factor VIII-related antigen is specific
for the diagnosis of EHE [5] . 

Multifocal lesions or metastasis of bone EHE are frequently
seen. Some cases showed the multicentric lesions within a
bone [12 ,13] , while other cases exhibited the multifocal
changes within the multiple bones, randomly distributed
throughout the skeleton or clustered in an anatomic region,
such as a single extremity [5 ,14] . The clear distinction be-
tween the multifocal and metastatic disease does not exist.
A recent study of liver EHE revealed the monoclonal origin
of multifocal EHE by demonstrating identical breakpoint
rearrangements of WWTR1-CAMTA1 fusion genes, indicating
the metastatic implants of the same neoplastic clone [14] . 

Multimodality imaging plays a critical role in the assess-
ment and management of patients with EHE. But the low
prevalence and variable presentation of EHE often makes it
misdiagnosed [15] . On X-ray or CT scan, the typical charac-
teristic of bone EHE is an osteolytic lesion with well-defined
margin and without matrix mineralization [5 ,16 ,17] . On MRI,
it also shows the lytic lesion with a sclerotic rim [2] . But the
signal intensity of the tumor is nonspecific, such as the low-
to-intermediate signal intensity in T1-weighted images, high
signal or high-hybrid intensity on T2-weighted images, and re-
stricted diffusion. A halo sign could be found around the lesion
after administration of contrast medium, representing visible
enhancement at the inner edge, and gradually toward the cen-
ter [2 ,15 ,17] . The characteristics of aggression or metastasis of
EHE could make the radiologists to conclude the wrong diag-
nosis of osteomyelitis or other malignancy [10] . In our case,
the EHE was found in the multiple vertebrae and other bones
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Fig. 9 – Postoperative 18 F-FDG-PET/CT scan showed more new hypermetabolic activities in the scapula (A), clavicle (A and B), 
sternum (D), sacral (G), and other thoracic vertebrae (B, lower arrow; C) with the maximal-standardized uptake value of 5.4, 
but the mass at L3 (E) and L5 (F) vertebral bodies kept stable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

throughout the body with the expansive and osteolytic le-
sions. And the adjacent soft tissue was affected as well. 

In recent years, 18 F-FDG-PET/CT is considered to be a
promising tool for the diagnosis and evaluation of primary
malignant tumor. The increased FDG uptake in EHE of bone
and soft tissue was reported [18-20] . A higher SUV value was
found in the nidus of pelvic and lower limbs [18 ,21 ,22] and the
lower SUV value was shown in spinal EHE by Ozguven et al.
[23] and our case. Also, the greater SUV value was noticed in
the male cases [18 ,21] . To prove these tendencies, more EHE
cases with PET/CT are needed for further analysis. The PET/CT
images showed the multiple regions of intensely increased
FDG uptake activity and most of these regions corresponded
well with the osteolytic lesions [18 ,21 ,23] . Thus, the metasta-
sis or metabolic bone disease is often suspected. The PET/CT
study of our case showed the multiple skeletal lesions with
hypermetabolic activity throughout the body which was in ac-
cordance to the lytic lesions on CT scan. Our case indicate that
the 18 F-FDG-PET/CT could play an important role in detecting
and depicting EHE lesions, especially for multiple lesions. 

Multifocal EHE of bone can be easily misdiagnosed as the
metastases. Also, it should be distinguished from epithelioid
hemangioma and angiosarcoma. Differentiation for them is
difficult because of the overlapping imaging features. How-
ever, the histopathology will be helpful for differentiation
[11] . The presence of cord-like arrangement or characteristic
stroma helps distinguish EHE from epithelioid hemangioma.
And angiosarcoma lacks the typical myxohyaline stroma and
WWTR1-CAMTA1 fusion genes of EHE. 

There is still no standard treatment guideline because of
the rarity of spinal EHE and its unpredictable natural course.
Treatment approaches for spinal EHE include surgical treat-
ment, radiotherapy, and chemotherapy. Kerry et al. [5] and
Albakr et al. [24] believed that the most common treatment
for spinal EHE was the surgical resection combined with
adjuvant radiation therapy. Luzzati et al. [25] reported that
those patients, who had undergone wide or marginal resec-
tion, had a better prognosis. Sebastian et al. [26] described
that a novel multimodal treatment, consisting of a partial
L2 corpectomy, tumor resection, bone grafting, and vertebral
reconstruction using a minimally invasive technique, could
reduce the morbidity compared to traditional techniques.
The patient was pain-free without further progression or re-
gression of the tumor and signs of instability at his follow-up
3.5 years after surgery [26] . Radiotherapy is recommended to
reduce the risk of local recurrence after surgery [10 ,27] . Kerry
et al. [5] reported a 17-year-old male patient, undergoing a
combination treatment including subtotal tumor resection,
radiation therapy, and chemotherapy, was asymptomatic
during an 11-year follow-up period. The patient in our case
was in a stable condition without pain during the 7-month
follow-up after a combination treatment. However, more new
lesions were found in other bones. 

Conclusion 

In summary, our case appears as the typical features of multi-
focal EHE, including the occurrence in the young male patient,
osteolytic lesions with thin sclerotic rim involving the multi-
ple bones. However, its imaging features are not specific. It is
worthy of reminding the radiologists to keep it in mind as a
differential diagnosis in cases of multifocal lesions of bone in
the young patient. In addition, considering its multifocal fea-
ture, PET/CT is essential for identification of the lesions and
subsequent follow-up for treatment. 

Patient consent statement 

We already have the consent from the patient before we sub-
mit the case report. 
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