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Abstract
BACKGROUND
Spinal infection with sparganosis is rarely seen, and multiple spinal infections with sparganosis in the thoracic spine have not been reported.

CASE SUMMARY
In this case report, a 56-year old male patient suffered from back pain for 3 mo. Computed tomography examination of the thoracic spine showed bone destruction of the T4-5 vertebral body, as well as the right pedicle and lamina of T5. Magnetic resonance imaging showed high signals on T2W1 images and fat-suppressed images in the right vertebral body of T4-5 and the right pedicle and lamina of T5, a high signal in the vertebral canal, and similar high signals in the paravertebral and subcutaneous regions of the whole spine. Puncture biopsy showed sparganosis. Following definite diagnosis, the patient was treated with debridement of T4-5 infected lesions under a microscope, bone grafting and internal fixation. Postoperatively, the patient's back pain symptoms were significantly relieved; the incision healed after one-stage treatment, and albendazole antiparasitic treatment was administered.

CONCLUSION
Puncture biopsy is the most reliable method to diagnose infection by sparganum. Removal of infected lesions under the microscope and albendazole for antiparasitic treatment are safe and effective. 
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Core Tip: Spinal infection with sparganosis is rarely seen, and multiple spinal infections with sparganosis in the thoracic spine have not been reported.

INTRODUCTION
Infection due to sparganum was first reported by Cobbola[1] in 1883. Sparganum is a rare parasite, which can be found anywhere in the body, including the central nervous system. In spinal sparganosis, cervical vertebra, thoracic vertebra and lumbosacral vertebra have been reported[2-7], and sparganosis in the spinal canal, epidural, subdural and intramedullary regions have also been reported[8]. However, multiple spinal infections with sparganosis in the thoracic spine, spinal canal, vertebral body and paravertebral region have not been reported.

CASE PRESENTATION
Chief complaints
A 56-year-old male patient suffered from back pain for 3 mo.

History of present illness
No special notes.

History of past illness
No special notes.

Personal and family history
The patient had a habit of eating raw beef, raw mutton and raw snake meat in the past.

Physical examination
Physical examination showed no obvious neurological damage.

Laboratory examinations
Laboratory examination results were as follows: Leukocytes and neutrophils were not significantly increased, and no obvious abnormalities in tumor markers were found.

Imaging examinations
Computed tomography examination showed that bone of the T4-5 vertebral body was damaged; the right pedicle and lamina of T5 were also damaged (Figure 1A and B). Cervical, thoracic and lumbar magnetic resonance imaging (MRI) showed high signals on T2W1 images and fat-suppressed images in the right vertebral body of T4-5 and the right pedicle and lamina of T5, high signals in the vertebral canal, with similar high signals in the paravertebral and subcutaneous regions of the whole spine (Figure 1C-G).

FINAL DIAGNOSIS
The biopsy results showed that parasites were found in the punctured lesions, which was consistent with sparganosis (Figure 2).

TREATMENT
The patient was treated with debridement of T4-5 infected lesions, bone grafting and internal fixation. Postoperatively, the patient was treated with albendazole for 3 mo (Video).

OUTCOME AND FOLLOW-UP
Following surgery, the patient's back pain symptoms were significantly relieved, and there was no neurological damage. The incision healed after one-stage treatment. One week after surgery, the patient could walk normally with a brace. Nine months after surgery, the patient had no obvious back pain, MRI showed significant absorption of the lesions, and the anteroposterior and lateral radiographs suggested that local curvature and the screw positions were satisfactory (Figure 3).

DISCUSSION
Spinal sparganosis is a very rare disease. In particular, thoracic spine sparganosis with multiple infections in the spinal region has not been reported. For the diagnosis of sparganosis, anti-sparganum antibodies in serum or cerebrospinal fluid can be detected by enzyme-linked immunosorbent assay (ELISA). The sensitivity of this diagnostic technique can reach 85.7%-100%, and the specificity can reach 95.7%[9]. In 2014, Yamasaki et al[10] proposed a new detection technology for sparganosis, the iSpaICT kit, which is faster and easier than ELISA, with better sensitivity and specificity. Sparganosis is extremely rare, and laboratory testing is not routinely carried out in most Chinese hospitals. In the present patient, MRI of the spine showed a cystic lesion located in T4-5 compressing the spinal cord, many minor mass-like lesions were located in the paravertebral and subcutaneous regions of the spine, and the MRI features were very similar to literature reports[3,11]. Puncture biopsy is the most effective and reliable method for diagnosing sparganosis. However, for sparganosis in the vertebral canal, subdural region, spinal cord or brain, puncture biopsy is very risky, and sometimes cannot be performed. Accordingly, these cases require to be confirmed by laboratory examinations or after focal resection. Our patient underwent a puncture biopsy on the third day after admission, and the lesion was easily visualized under fluoroscopy. The biopsy sample was submitted for examination and culture, but no bacteria were cultured. Parasites were seen under the microscope, and a small quantity of calcareous corpuscles was seen below them, which conformed to the shape of sparganosis. Broken striated muscle tissue and dead bone tissue were also seen, in addition to an inflammatory reaction. When the pathological diagnosis was confirmed, the patient was asked about his past history. The patient had a habit of eating raw beef, raw mutton and raw snake meat.
Following the diagnosis of sparganosis, posterior thoracic 4-5 lesion removal, bone grafting and internal fixation were performed. Compared with tumor resection, the removal of sparganosis lesions is less difficult. There is no need to embolize the blood vessels before surgery, and bleeding during surgery is easily controlled. During surgery, neuroelectrophysiological monitoring was used and the infected lesion was removed under the microscope, which enhanced the safety of surgery and ensured the thoroughness of lesion removal. After thorough removal of the dead bone and the lesion in the vertebral body, bone grafting was performed using the posterior resected vertebral lamina and small articular processes as the bone graft materials. Due to instability in this region, we implanted the pedicle rod system for internal fixation. The pedicle in the right side of the T5 was damaged. The left sides of T4 and T5 were fixed, and the right sides of T3-6 were fixed.
Postoperatively, antiparasitic treatment was considered very important, and the drug of choice in the literature[3,12] for sparganosis is praziquantel. However, the patient experienced dizziness, chest tightness, nausea and vomiting after taking praziquantel, and switched to albendazole for 3 mo. Nine months after surgery, the patient had no obvious back pain, and MRI showed significant absorption of the lesions. Thus, treatment was considered safe and effective.

CONCLUSION
Spinal infection with sparganosis is a rare event. We report an uncommon case of thoracic spine sparganosis with multiple sites of infection. Puncture biopsy is the most effective and reliable method for diagnosing sparganosis. Removal of infected lesions under a microscope and albendazole antiparasitic treatment was safe and effective (Video). 
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Figure 1 Computed tomography. A and B: Computed tomography examination of the thoracic spine showed bone destruction of the T4-5 vertebral body, the right pedicle and lamina of T5; C-E: Cervical, thoracic and lumbar magnetic resonance imaging showed multiple nodules with high signals on fat-suppressed images in the paravertebral and subcutaneous regions; F and G: High signals in the right vertebral body of T4-5, the right pedicle and lamina of T5 and high signals in the vertebral canal.
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Figure 2 High power microscopic view of the parasite. The body of the parasite has degenerated and calcareous bodies are not readily discerned, but the outer layer of the tegument was preserved. 
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Figure 3 Magnetic resonance imaging. A and B: At nine months after surgery, magnetic resonance imaging showed significant absorption of the lesion; C and D: Anteroposterior and lateral radiographs suggested that local curvature and the screw positions were satisfactory.
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