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Abstract
BACKGROUND
Percutaneous endoscopic lumbar discectomy (PTED) is a procedure that is commonly used to treat lumbar disc herniation and spinal stenosis. Despite its less invasiveness, this surgery is rarely used to treat spinal metastases. Percutaneous vertebroplasty (PVP) has been utilized to treat lumbar vertebral body metastases but it has not proven useful in treating sciatic patients.

CASE SUMMARY
A 68-year-old woman presented with low back pain and radicular symptoms. She couldn't straighten her legs because of severe pain. Computed tomography (CT) showed a mass lesion in the lung and bone destruction in the L4 vertebrae. The biopsy of the lung lesion revealed adenocarcinoma and the biopsy for L4 vertebrae revealed metastatic adenocarcinoma. PTED paired with PVP was performed on the patient due to the patient's poor overall physical state and short survival time. Transcatheter arterial embolization of vertebral tumors was performed before surgical resection to reduce excessive blood loss during the operation. The incision was scaled up with the TESSY technology. The pain was obviously relieved following the operation and no serious complications occurred. Postoperative CT showed that the decompression around the nerve root was successful, polymethyl methacrylate filling was satisfactory and the tumor tissue around the nerve root was obviously removed. During the 1-year follow-up period, the patient was in a stable condition.

CONCLUSION
PTED in combination with PVP is an effective and safe treatment for Lumbar single-level Spinal Column metastases with radicular symptoms. Because of the small sample size and short follow-up time, the long-term clinical efficacy of this method needs to be further confirmed.
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Core Tip: Spinal metastatic tumor is a common clinical disease. Because of the poor general condition of patients, minimally invasive treatment is widely used. We present a case of metastatic adenocarcinoma in the L4 vertebrae treated with percutaneous endoscopic lumbar discectomy (PTED) combined with percutaneous vertebroplasty (PVP), with transcatheter arterial embolization of vertebral tumors performed before surgical resection. The therapeutic results were satisfactory. PTED combined with PVP is a safe and effective method for treating Lumbar single-level Spinal Column metastases with radicular symptoms.

INTRODUCTION
As the number of cancer cases increases, the incidence of spinal metastases also increases year by year. Patients suffer from severe low back pain and lower extremity radiating pain due to metastases in the vertebral body[1,2]. Some patients with single vertebral metastases can be treated with open surgery in addition to total bed immobilization and symptomatic pain management. Percutaneous vertebroplasty (PVP) has been widely used in patients who suffer from pain without spinal cord compression and radicular symptoms[3-5]. Percutaneous Transforaminal Endoscopic Decompression (PTED) is rarely reported to be used in spinal metastatic disease. In this report, we introduced and described the surgical technique using PTED combined with PVP in lumbar vertebral body metastases[6,7].

CASE PRESENTATION
Chief complaints
A 68-year-old woman with low back pain and radicular symptoms was unable to straighten her leg due to severe pain.

History of present illness
Low back pain and radicular symptoms first appeared 2 wk ago. The Lumbar computed tomography (CT) scan showed a mass lesion in the lung. Lumbar CT and magnetic resonance imaging (MRI) showed metastases in the lumbar vertebral body. The severe radicular symptom could not be relieved by painkillers. Furthermore, this patient could not receive an invasive surgery due to poor general conditions. 

History of past illness
Previous medical history revealed no significant illnesses.

Personal and family history
Previous medical history revealed no significant illnesses.

Physical examination
Low back tenderness, percussion pain and the straight leg raising test all yielded positive results.

Laboratory examinations
According to cell blood count results, the white blood cell count was increased (10.8 × 109/L) and the hemoglobin level was 157 g/L. 

Imaging examinations
Lumbar CT and MRI showed bone destruction in the L4 vertebrae. MRI revealed that the tumor had invaded the L4 vertebral body and was compressing the nerve root (Figure 1).

Further diagnostic work-up 
Biopsy and histopathological examination of the L4 vertebrae revealed metastatic adenocarcinoma which probably originated from the lung (Figure 2).

FINAL DIAGNOSIS
The diagnosis of the presented case was lung cancer with lumbar vertebrae metastasis.

TREATMENT
Given the patient's poor general physical condition, a minimally invasive technique was chosen after a multidisciplinary medical staff discussion. The operation plan was PTED combined with PVP under local anesthesia. Transcatheter arterial embolization of vertebral tumors was performed before surgical resection in order to minimize excessive blood loss during the operation (Figure 3A). PVP and PTED were conducted prone on a radiolucent table under local anesthetic. PVP was conducted on both sides of the vertebral body using standard procedures. Because there was no cement leakage, it was confirmed that the patient's radicular symptoms did not worsen after the treatment. The point of entry was 8 cm from the midline. TESSY technology was used to scale up the incision and no obvious bleeding occurred. Endoscopy could observe pathologic fracture fragments and tumor tissue at the rear of the intervertebral space. The tumor invaded the posterior border of the L4 vertebrae and paravertebral tissue compressing the L4 nerve root. The tissues compressing the nerve root were removed carefully with endoscopic forceps and bleeding was coagulated by radiofrequency electrode (Figure 3B). 

OUTCOME AND FOLLOW-UP
We have completed sufficient decompression of the intervertebral foramen, partial resection of the vertebral body and pedicle of the vertebral arch and exposure of polymethyl methacrylate injected into the vertebral body (Figure 4). The patient's low back pain and radicular symptoms were clearly relieved after the operation. Postoperative CT showed that the decompression around the nerve root was successful. During the 1-year follow-up period, the patient was in a stable condition. 

DISCUSSION
The vertebral body is the most common site among bone metastases accounting for 5.00%-10.00% of patients with malignant tumors[8]. Spinal metastases often present as lesions, site pain and limited mobility[9]. Further progression to spinal canal metastases might result in myeloid or radicular symptoms in some patients. The current treatment options include radiotherapy, chemotherapy and surgery with radiotherapy being the first choice for the majority of patients with spinal metastases[8]. Most patients and their families are hesitant to accept traditional surgical treatment due to the short survival time. In recent years, with the development and maturity of minimally invasive techniques, PVP and PTED have been gradually applied in treating vertebral column metastases[10]. However, PVP is ineffective in treating sciatica patients and decompression of the compressed nerve root is required[11]. In order to remove the tumor thoroughly and reconstruct the stability of the column, total spinal resection should be performed under the condition of ensuring the safety of the spinal cord. In this case, these two procedures were operated alternately. The criterion of complete decompression was that the nerve root could move freely with the changes in irrigation pressure.
Palliative decompression, intralesional resection or marginal resection of the tumor are ineffective when the vertebral body, appendages or the entire column are involved. Compared with traditional open surgery, PTED has the following advantages: (1) The survival time for patients with metastatic tumors in the column is short and their general physical condition is poor. The combined minimally invasive technique is safe and effective so it is easy to be accepted by patients and their families; (2) The symptoms of nerve root compression can be relieved with less trauma, bleeding and operation time; (3) It has a significant impact on vertebral body stability. The incidence of wound infection and complications (e.g., thrombus, infection caused by post-operative incapacitation) were reduced; and (4) This technique will not cause severe damage to the column's normal bone and soft tissue structure while removing the tumor. The pain caused by internal fixation can be relieved.
Because the tumor invaded the nerve root, causing accumulated necrotic bone tissue and crucial adhesion in the nerve root, partial nerve root decompression occurred. Meanwhile, the nerve might be drawn at the same time, resulting in nerve root injury. Even a tiny amount of blood oozing might easily cause an unclear view in the surgical field due to the invaded tumor tissue. In this case, the nerve root could not be completely separated from the surrounding tissue and easily recognized. Because of the complicated anatomic structure and abundant blood supply, the tumors in the vertebral body are often accompanied by unclear views in the surgical field, difficulties in separating surrounding tissue, a large amount of bleeding and a long operation time. Before surgery, arterial embolization can drastically limit the tumor's blood supply, reduce blood loss during the operation, allow for complete resection of the tumor, and increase the operation's success rate. Recent research and advances in technique have reported that preoperative embolization is a safe and effective method of decreasing intraoperative blood loss[12]. However, the authors consider that this procedure is unsuitable for patients with multiple segmental metastases or tumor’s that are spinal canal space-occupying[13].

CONCLUSION
PTED combined with PVP is a safe and effective method for treating Lumbar single-level Spinal Column metastases with radicular symptoms. Because of the small sample size and short follow-up time, the long-term clinical efficacy of this method needs to be further confirmed.
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Figure Legends
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Figure 1 Computed tomography and magnetic resonance imaging. A: Sagittal position lumbar magnetic resonance imaging (MRI) showed a huge metastatic mass destroying L4 vertebral body and pedicle and compressing the nerve root; B: Cross-sectional lumbar MRI showed vertebral body and pedicle were damaged; C: L4 vertebral body and pedicle pathological fractured; D: L4 vertebral body and pedicle were damaged.


[image: WJCC-10-7944-g002]
Figure 2 Histopathological examination. A: Hematoxylin-eosin stained L4 vertebral body biopsy (200 × magnification) showed metastatic adenocarcinoma; B: Hematoxylin-eosin stained L4 vertebral body biopsy (200 × magnification) showed metastatic adenocarcinoma; C: Hematoxylin-eosin stained L4 vertebral body biopsy (400 × magnification) showed metastatic adenocarcinoma.
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Figure 3 Intraoperative imaging. A: Preoperative angiography showed that L4 vertebral bodies were abundant and selective arterial embolization was performed; B: The image illustrated sufficient decompression of intervertebral foramen, partial resection of vertebral body and pedicle of vertebral arch, and exposure of polymethyl methacrylate injected into vertebral body.
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Figure 4 Postoperative computed tomography. A: Lumbar computed tomography showed that the decompression around the nerve root was successful, the percutaneous vertebroplasty filling was satisfactory; B: The tumor tissue around the nerve root was obviously removed.
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