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Abstract

Introduction: Epitheliod hemangioendothelioma (EHE) is a rare spinal neoplasm with vascular provenance, which can present
as a primary lesion or metastatic lesion with the secondary involvement of the liver, lung, and long bones. EHE can occur all over
the spine from the craniovertebral junction to the lumbosacral area. Usual presenting symptoms are back pain, pathologic frac-
tures, myelopathy, and cauda equina syndrome. Diagnosis and management can be difficult, often requiring coordination between
multiple disciplines for selective spinal angiography, surgical resection, the establishment of pathologic diagnosis, and adjuvant
treatment, if necessary. There are no widely accepted guidelines for the management of EHE.
Case Presentation: We report a 43-year-old male as a case of primary unifocal hemangioendothelioma with two unique features
compared to previous reports: first, the presentation with acute cauda equine syndrome and second, the involvement of posterior
elements, which made it very difficult to differentiate from aneurysmal bone cyst (ABC).
Conclusions: We review the existing literature on spinal EHE, present management challenges via case review, and propose a man-
agement guideline for neurosurgeons, interventional radiologists, pathologists, and radiation oncologists to streamline the diag-
nosis and management of EHE of the spine.
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1. Introduction

Epithelioid hemangioendothelioma (EHE) is a rare neoplasm of vascular provenance, first described by Weiss and En-
zinger in 1982 (1), as an abnormal growth of endothelial cells with “epithelioid” and “histiocytoid” features, which was
commonly mistaken for carcinomas. These histologic features are within a spectrum between epithelioid hemangioma
and epithelioid angiosarcoma (2), which are its benign and malignant counterparts, respectively. However, with the help
of immunohistochemistry (IHC), the establishment of a definitive pathologic diagnosis of EHE has become easier and
more accurate.

The primary sites of involvement include the liver (3, 4), lungs (5-7), bones (8-11), and skin (12). The estimated prevalence
of distant metastasis is between 20 and 30% with varying local recurrence rates from 0 to as high as 13% (13). EHE accounts
for less than 1% of osseous tumors (14) and the involvement of the vertebral column is even rarer (less than 10% of osseous
EHEs) (14). Spinal involvement may be primary or secondary to metastases from a distant source. Thoracic spine (13, 15,
16) is the most common site of involvement, followed by cervical (13, 17-19), lumbosacral (8, 20-23), and craniovertebral
junction (24). Diagnosis is usually made by imaging studies showing an osteolytic lesion, with the involvement of the
vertebral body. However, the involvement of the dorsal spine has also been reported, which makes the diagnosis further
challenging by mimicking lesions such as aneurysmal bone cysts (ABC).

Although most patients present with neck and back pain, neurological catastrophes may occur following intratu-
moral hemorrhage, epidural growth, and the collapse of vertebrae, resulting in varying degrees of permanent deficits.
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Given the relative rarity of this lesion, there are no widely accepted guidelines for the management of patients with
EHE of the spine. Herein, we aimed to summarize the current literature on spinal EHE and propose a management guide-
line for simplifying the approach to this rare spine tumor.

2. Case Presentation

A 43-year-old male was referred to our Neurospine Department, due to acute-onset both lower extremities weakness
and urinary retention for 12 days before admission. Except for low back pain for the last six months (VAS = 8 - 9), his past
medical history was unremarkable. On physical examination, he had lumbar tenderness on the midline, muscle power of
3 out of 5 in knee extension, and ankle dorsiflexion of both lower limbs and saddle hypesthesia.

Computed tomography scans revealed an expansile osteolytic lesion in the second lumbar vertebrae with an egg-shell
pattern, involving both pedicles and posterior elements (Figure 1). Magnetic resonance imaging showed a lesion at L2 with
iso- to hyper-intense signals on T1- and a mixed pattern on T2-weighted images (Figure 2). He also underwent selective
spinal angiography a day before surgery, which revealed a tumor blush at L2 (Figure 3) and embolization with polyvinyl
alcohol (PVA) was performed. The large bony vascular mass involving the spinous process, laminae, facets, and pedicles
of L2 was totally excised along with the curettage of suspicious portions of the L2 body. The cavity in the L2 body was
augmented with polymethyl methacrylate (PMMA) cement and posterior spinal fixation from T12 to L4 was carried out
(Figure 4).

Figure 1. Axial (A) and sagittal (B) computed tomography scans demonstrating an expansile osteolytic lesion in pedicles of L2, with the involvement of the posterior element.

Histopathology revealed tumor cells with plasmacytoid features and eccentric round nuclei had made some small
spherical spaces between the cells. Immunohistochemical staining showed strong positivity for CD31 and weak cytoplas-
mic positivity for factor VIII, which made the diagnosis of hemangioendothelioma unmistakable (Figure 5).

In a one-year follow-up, he was pain-free (VAS = 0) and regained normal muscle power of lower extremities, as well as
sphincter control. X-ray imaging at the follow-up visit confirmed no recurrence (Figure 6).
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Figure 2. A, Sagittal T1-W MRI showing an iso- to hyper-intense lesion at L2, with compression on cauda equina at this level; B, T2-W MRI showing the lesion with mixed
intensities

Figure 3. Selective spinal angiography showing a tumor blush at L2

3. Discussion

Herein, we provide a literature review of spinal EHE with particular emphasis on clinical presentation, radiologic di-
agnosis, and treatment.

3.1. Presentation

Although most patients present with benign symptoms such as neck and back pain, acute neurologic deterioration is
not uncommon. Myelopathy (17) and cauda equina syndrome may result from the epidural compression of tumor growth,
as well as pathologic fractures. Even though not reported in the literature, EHE like other vascular neoplasms of the spine
such as ABC and hemangioma has the propensity to cause neurological compromise with epidural hematomas, either
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Figure 4. Postoperative X-ray image

Figure 5. Histopathology and immunohistochemistry of the tumor. A, A sheet of tumor cells with cleft like spaces (H & E, 40×); B, tumor cells with plasmacytoid features
and eccentric round nuclei making some small spherical spaces between the cells (H & E, 400×); C, immunohistochemical staining shows strong membranous positivity for
CD31 (400×); D, EMA (400×); F, weak cytoplasmic positivity for factor VIII (400×); D, negativity for CD34 (400×).
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Figure 6. One-year follow-up X-ray showing no recurrence, maintenance of vertebral body height, and balance of spinal column.

spontaneously or following minor traumas. Another potential cause of neurological compromise with EHE may be the
vascular steal, particularly in watershed areas such as the lower thoracic spine, which mimics the picture of spinal arteri-
ovenous malformation, as well.

3.2. Origin and Genetics

Hemangioendothelioma is derived from endothelial cells, thus rationalizing its presentation in organs such as the
liver, broncho-alveolar tissue, skin, and cancellous bones such as vertebrae where they are abundantly found.

Two fusion genes have been described in EHEs;WWTR1-CAMTA1 (due to a reciprocal translocation t(1;3) (p36;q25)), which
is the most common abnormality, and YAP1-TFE3, which has been described in a few remaining cases (25-27).

A correlation between neurofibromatosis type 1 (NF1) and EHE was also described in a patient harboring multiple dural
ectasias, a thalamic/peduncular astrocytoma grade II and thoracolumbar EHE (28).

3.3. Pathology

3.3.1. Histologic Findings

Common histologic findings include rounded or slightly spindled endothelial cells arranged in strands, cords, and
nests. These epithelioid cells have abundant hyaline cytoplasm with prominent cytoplasmic vacuolization, vesicular nu-
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clei, and small distinct nucleoli. Nuclear atypia is usually present.

3.3.2. IHC Findings

The positivity of FLI1, ERG, CD31, CD34, and factor VIII-related antigen is seen, which is suggestive of endothelial dif-
ferentiation. Reactivity for epithelial markers such as cytokeratin and epithelial membrane antigen (EMA) is negative or
focally positive.

3.4. Imaging Signs

3.4.1. Computed Tomography

Most lesions appear as well-demarcated osteolytic lesions with a thin sclerotic margin (egg-shell pattern) on CT scan.
Most lesions involve vertebral bodies, but expansion from pedicles toward dorsal elements is not uncommon (Figure 1).

3.4.2. MRI Findings

These lesions appear as iso- to hyper-intense on T1-weighted images and have a mixed pattern on T2-weighted images
(23). On T1-weighted images after Gadolinium injection, most lesions show homogenous enhancement.

3.4.3. Selective Spinal Angiography

Selective spinal angiography is necessary not only to evaluate the vascular supply of spinal EHE, but also for the con-
sideration of pre-operative embolization to facilitate the subsequent surgical resection by decreasing blood loss.

3.5. Treatment

3.5.1. Indications

Patients who suffer from lesions, which present with pain and pathologic fractures with the intact neurologic exami-
nation and are diagnosed with a biopsy, may be considered for elective staged embolization and resection. Neurological
deterioration is an absolute indication for emergency embolization and decompression.

3.5.2. Standard Treatment Protocol

Like many other vascular neoplastic lesions of the spine, standard treatment protocol consists of staged preopera-
tive embolization, followed by the complete resection of the lesion and subsequent reconstruction of the vertebrae and
stabilization of the spinal column.

Whenever a safe resection is not possible (e.g. proximity to vasculature (13), inoperable sites (29) or multiple sites of in-
volvement), minimally-invasive approaches such as vertebroplasty, cryoablation, and external radiation can be followed.

In case that en bloc resection is feasible, the patient can be followed with serial imaging studies and clinical exami-
nation. Otherwise, which is the case of most patients, postoperative conventional radiotherapy is required to ensure that
the lesion does not recur.

3.5.3. Role of Vertebroplasty

Besides providing the stability and maintenance of the height, the augmentation of vertebrae with PMMA cement
is shown to possess oncolytic effects on certain tumors (30). The lack of osseointegration seen with PMMA cement has
made calcium phosphate and allograft materials more interesting in this setting, which further incorporates into normal
surrounding bones (22).

3.5.4. Percutaneous Cryoablation

Sebastian et al. (22) reported on a minimally-invasive approach for percutaneous cryoablation of EHE in the second
lumbar vertebrae, considering that their patient had L5-S1 spondylolisthesis that would further complicate posterior fu-
sion surgery in the 18-year-old, neurologically intact patient. They utilized a sequential treatment protocol by transpedic-
ular and lateral paraspinal approaches with CT fluoroscopic guidance for biopsy and cryoablation of the lesion, followed
by a transpedicular approach for curettage and deployment of an allograft-filled polyethylene mesh bag on the next day.
At a 3.5-year follow-up, the patient had neither pain nor any sign of recurrence and maintained the vertebral body height
through the incorporation of allograft with normal L2 body.
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3.5.5. Radiation

Both conformal and proton beam radiations can be applied as palliative measures for the treatment of recurrence
cases, patients who are not suitable candidates for surgery, and those for whom en bloc resection was not feasible.

A report on 24-month recurrence-free survival of a patient with EHE of the spine, who developed inoperable recurrence
using helical TomoTherapy® with intensity modulation, supported the role of external radiation as a palliative measure
(29).

3.6. Follow-up Protocol

Most authorities agree that follow-up sessions after treatment can be provided at the 1st, 3rd, 6th, and 12th months and
yearly thereafter, following surgery to evaluate possible recurrence and initiate the timely management.

3.7. Lessons from the Case

This case offers the following lessons that are broadly applicable to many spinal EHEs:
1) In cases with acute neurological deterioration, we should consider the standard treatment protocol with emergency

embolization, resection of the tumor, and subsequent reconstruction and stabilization of the spinal column.
2) This case had two unique presentations not previously reported in the literature; the first presentation was cauda

equina syndrome and the second one was the involvement of pedicles and posterior elements. According to the three-
column theory of Denis, the involvement of dorsal and middle Denis columns made his spine unstable, thus justifying
the need for posterior spinal fixation along with the resection of the mass and PMMA augmentation.

3) Our primary diagnosis based on imaging findings was ABC. However, EHE should be in consideration when an oste-
olytic lesion involving the posterior elements primarily is encountered.

3.8. Management Guideline

Considering the presented symptoms, the patient’s general condition, previous treatment modalities, and availability
of therapeutic options, a guideline is proposed to simplify the diagnosis and management of EHEs, as shown in Figure 7.

3.9. Conclusions

Hemangioendothelioma should be considered in the differential diagnosis when a primary vascular neoplasm of the
spine is encountered. Treatment modalities consist of conservative measures, minimally-invasive procedures, standard
corpectomy plus reconstruction, and stabilization and radiation. The choice of therapy should be considered in a multi-
disciplinary fashion and on an individual basis, taking into account the patient’s general condition, degree and level of
involvement of vertebrae, the number of levels involved, and the severity of symptoms.
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Figure 7. Management guideline for EHE of the spine
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