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Abstract
BACKGROUND
Aggressive vertebral hemangioma (VH) is an uncommon lesion in the adult population. The vast majority of aggressive VHs have typical radiographic features. However, preoperative diagnosis of atypical aggressive VH may be difficult. Aggressive VHs are likely to recur even with en bloc resection.

CASE SUMMARY
A 52-year-old woman presented with a 3-mo history of numbness and pain in her right lower extremity. Physical examination showed sacral tenderness and limited mobility, and the muscle strength was grade 4 in the right digital flexor. Computed tomography revealed osteolytic bone destruction from S1 to S2. Magnetic resonance imaging (MRI) showed that the mass was compressing the dural sac; it was heterogeneously hypointense on T1-weighted MRI and hyperintense on T2-weighted MRI, and gadolinium contrast enhancement showed that the tumor was heterogeneously enhanced and invading the vertebral endplate of S1. The patient developed progressive back pain and numbness in the bilateral extremities 6 mo postoperatively, and MRI examination showed recurrence of the mass. The mass was larger in size than before the operation, and it was extending into the spinal canal.

CONCLUSION
The radiographic findings of atypical aggressive VH include osteolytic vertebral bone destruction, extension of the mass into the spinal canal, and heterogeneous signal intensity on T1-, T2-, and enhanced T1-weighted MRI. These characteristics make preoperative diagnosis difficult, and biopsy is necessary to verify the lesion. Surgical decompression and gross total resection are recommended for treatment of aggressive VH. However, recurrence is inevitable in some cases.
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Core Tip: Aggressive vertebral hemangioma is characterized by osteolytic vertebral bone destruction and may extend into the spinal canal. Atypical aggressive vertebral hemangioma exhibits heterogeneous signal intensity on T1-, T2-, and enhanced T1-weighted magnetic resonance imaging. Recurrence is inevitable in some cases.

INTRODUCTION
Vertebral hemangioma (VH) is among the most common benign spinal vascular malformations. The diagnosis of VH depends on its imaging appearance, including computed tomography (CT) and magnetic resonance imaging (MRI). Typical VH is characterized by coarse vertical trabeculae on radiographic and CT images and hyperintensity on T1- and T2-weighted MRI. Atypical VH exhibits osteolytic vertebral bone destruction, vertebral compression fractures, and atypical enhanced or unenhanced MRI signals[1]. Aggressive VH may extend into the spinal canal and/or paravertebral space, resulting in spinal cord compression and neurological deficits. Aggressive VH accounts for approximately 1% of all cases of VH [2]. We herein report a case of aggressive VH of the sacrum with an atypical radiographic appearance and recurrence 6 mo after surgery.

CASE PRESENTATION
Chief complaints
A 52-year-old woman presented with a 3-mo history of intermittent attacks of numbness and pain in her right lower extremity.

History of present illness
The patient was referred to our institution because her symptoms were not relieved after conservative treatment.

History of past illness
The patient denied a history of hepatitis, tuberculosis, hypertension, diabetes, and drug allergy.

Personal and family history
The patient had no other significant medical history.

Physical examination
Physical examination revealed tenderness, percussion pain, and limited mobility in the area of the right sacrum. No hypoesthesia of the skin was present. Muscle strength was grade 4 in right plantar flexion. No amyotrophy, paralysis, or ataxia was observed. The Babinski sign, Gordon sign, and Hoffmann sign were negative.

Laboratory examinations
Laboratory tests including blood cell count, renal and liver function tests, and erythrocyte sedimentation rate, did not reveal any abnormalities.

Imaging examinations
CT showed osteolytic vertebral bone destruction at S1 with a residual coarse crest and soft mass protruding into the spinal canal (Figure 1A and B). MRI showed a soft tissue mass occupying the vertebral body of S1 with involvement of the posterosuperior aspect of the S2 vertebral body. The mass was isointense on T1-weighted MRI and heterogeneously hyperintense on T2-weighted MRI (Figure 1C and D). The thecal sac was compressed by the mass at S1 (Figure 1D and E). Significant heterogeneous signal intensity was shown by MRI after gadolinium contrast enhancement (Figure 1F). The vertebral endplate was interrupted by the mass (Figure 1D).

FINAL DIAGNOSIS
Our preliminary diagnosis was solitary bone plasmacytoma.

TREATMENT
On the basis of the clinical and imaging findings, we performed an operation to remove the tumor along with segmental pedicle fixation. After successful induction of general anesthesia, a straight midline incision of about 16 cm in length was made over the center of the tumor. After removal of the L5–S1 Laminas and ligament flavum, the tumor was exposed. The tumor was located ventral to the thecal sac at S1 and measured 5 cm × 4 cm × 6 cm in size. It was reddish in color, tough in consistency, and well demarcated. The tumor was completely removed, and no residual tumor tissue was seen. The surrounding nerves and vessels were carefully protected, bilateral crest screws were inserted and connected to the pedicle screw in L5, and the nuts were fastened. A drain was left in the incision. After hemostasis was confirmed, the muscle layer, subcutaneous tissue, and skin were sutured closed. The tumor specimen was sent for histopathological examination. Microscopically, the tumor was composed of thin-walled vessels lined with a single layer of flat endothelial cells. The diameter and wall thickness of the proliferated vessels were not uniform. Regions of blood stasis containing red blood cells and cellulose were observed, and an area of inflammatory necrosis was present (Figure 2).

OUTCOME AND FOLLOW-UP
The patient’s numbness and pain in the right lower extremity improved immediately after the operation. Six months postoperatively, however, the patient developed rapidly progressive lumbosacral pain. Repeat MRI showed recurrence of the mass at S1/2; it was larger than in the previous examination, and it was compressing the thecal sac (Figure 3). The patient refused reoperation and instead received conservative medical treatment.

DISCUSSION
VH is an extremely common benign lesion characterized by proliferation of blood vessels. It is considered to be a lesion of dysembryogenetic origin or a hamartomatous lesion. Perman[3] was the first to describe the radiographic features of typical VH in 1926. The incidence of VH is about 11% in the adult population[4], and the prevalence of VH seems to increase with age. The vast majority of VHs are asymptomatic and quiescent lesions. They are usually an incidental finding on spinal MRI or CT. VH is most frequently found in the thoracic spine, followed by the lumbar and cervical spine; sacral involvement is rare[1]. Multiple-level involvement reportedly occurs in as many as 30% of cases. VH is usually confined to the vertebral body, although it may occasionally extend into the posterior elements. Plain radiographs of VH may reveal either parallel linear streaks or a “honeycombed” appearance. CT scans can also demonstrate the classic “honeycomb” sign or vertically oriented vertebral lucencies separated by thickened trabecular bone. Typical VH appears as a well-defined and hyperintense lesion on T1- and T2-weighted MRI with fat predominance. VH can grow quickly, extending beyond the vertebral cortex and into the paravertebral and/or epidural space with compression of the spinal cord and/or nerve roots; such tumors are termed aggressive VH[2]. Cauda equina syndrome and radiculopathy usually present as lower extremity numbness associated with progressive motor weakness. Sphincteric disturbances are late manifestations[5,6]. Atypical VH has less fatty tissue and greater vascular content[7]. Wang et al[1] summarized the imaging features of atypical VH as follows: Expansive and osteolytic vertebral bone destruction, vertebral body compression fractures, involvement of more than one segment or longitudinally of soft tissue extending beyond one segment, epidural soft tissue compression of the spinal cord, the lesion centered in the neural arch, and atypical enhanced or unenhanced MRI signals. Atypical aggressive VH is uncommon; Wang et al[1] reported 34 patients with atypical aggressive VH in their institution, and 1 Lesion was located in the sacrum. The authors reviewed the literature of the past 20 years and identified 45 cases of atypical aggressive VH[1]. The aggressive VH in our case originated from the sacrum and exhibited atypical features.
Our patient’s lesion showed osteolytic bone destruction without a honeycomb appearance and without a “polka-dot” sign. The superior vertebral endplate of S1 was interrupted as clearly shown on sagittal MRI. The lesion showed isointense signals on T1-weighted MRI and hyperintense signals on T2-weighted MRI, and it exhibited heterogeneous enhancement on post-contrast images. The lesion occupied the whole S1 and involved the posterior aspect of S2. Epidural osseous compression resulted in radiculopathy. According to the diagnostic standards described by Wang et al[1], our patient exhibited five atypical radiographic features of aggressive VH. Decompression with laminectomy should be performed in patients with rapid and progressive neurological deficits. The cure rate for VH without extraosseous soft tissue extension using laminectomy ranges from 70% to 80%[8,9]. Acosta et al[10] reported six patients who underwent decompressive laminectomy in their series, and two patients required reoperation for recurrence. For aggressive VH causing cord compression and neurological deficits, more radical surgical resection has been advocated. The postoperative recurrence rates of aggressive VH remain controversial based on the results of different studies. Goldstein et al[11] reported 2 cases of recurrence among 68 patients with VH, and the recurrences developed at 4.4 and 5.3 years after the operation, respectively. Wang et al[12] reported 20 aggressive VHs that were surgically treated, and 3 of the 20 patients had undergone surgical decompression at other institutions. Therefore, postoperative recurrence of aggressive VH depends not only on the intraosseous and epidural extension of the lesion but also on the experience of the operator. Our patient developed recurrence 6 mo after the operation, and she experienced progressive lower back pain. MRI showed that the soft tissue mass had increased in size and was compressing the thecal sac more severely than before. 
Differential diagnoses of VH include metastasis, solitary bone plasmacytoma, and epithelioid hemangioendothelioma. Osteolytic vertebral metastases may present with cortical expansion and as soft tissue masses. The definitive diagnosis can be difficult and often requires all radiological imaging modalities in addition to histopathological examination[13]. The classic radiological appearance of solitary bone plasmacytoma is described as a “mini brain” appearance on axial CT and MRI. However, one-third of cases may mimic aggressive VH, and the differential diagnosis is very challenging[13]. Epithelioid hemangioendothelioma is a rare mesenchymal neoplasm. The tumor shows a lytic pattern of bone destruction on CT, mixed signal intensity on T1- and T2-weighted MRI, and nonspecific radiological features.

CONCLUSION
VH of the spine shows hyperintensity or hypointensity on T1-weighted MRI and hyperintensity on T2-weighted MRI. Aggressive VH extending beyond the vertebral body and invading the epidural space causes compressive myelopathy. Atypical aggressive VH of the spine with heterogeneous signal intensity on T1- and T2-weighted MRI and enhanced T1-weighted MRI without a characteristic imaging appearance may be diagnosed as malignant before the operation. Biopsy is necessary to achieve a correct diagnosis. We have herein described an atypical aggressive VH of the spine with recurrence 6 mo postoperatively. Therefore, continued clinical presentation and MRI follow-up are necessary for aggressive VH.
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Figure Legends
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Figure 1 Computed tomography and magnetic resonance imaging. A and B: Sagittal and axial computed tomography of the lumbosacral spine showed osteolytic bony destruction at S1 and S2 with preservation of the sacral crest; C–F: On sagittal magnetic resonance imaging, the lesion appeared isointense on T1-weighted sequences and heterogeneously hyperintense on T2-weighted and short inversion time inversion recovery sequences. The lesion exhibited heterogeneous contrast enhancement and involved the S1 endplate and S2 vertebral body. A soft tissue mass compressed the thecal sac.
[image: ]
Figure 2 Hematoxylin-eosin staining results (× 200). The photomicrographs (200 ×) demonstrate blood-filled channels of different diameters with an area of inflammatory necrosis (arrows).
[image: ]
Figure 3 Follow-up magnetic resonance imaging. Sagittal magnetic resonance imaging 6 mo after surgery showed an enlarged sacral mass and thecal sac compression.
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