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Abstract
Study DesignA case report.

ObjectivesTo report a rare case of atypical spinal tuberculosis.

Summary of Literature ReviewIn spinal tuberculosis, non-contiguous multifocal involvement and isolated involvement of posterior elements of the spine have been considered atypical features. There have been a few reports of each of these atypical features but no reports have described spinal tuberculosis with both of these atypical features.

Materials and MethodsA 39-year-old man presented with back pain and progressive weakness of both lower extremities. He was diagnosed with spinal tuberculosis from the cervical to sacral spine, showing multifocal non-contiguous involvement with multiple abscesses on magnetic resonance imaging. Notably, in the thoracic spine area, isolated involvement of posterior elements was found with an epidural abscess compressing the spinal cord. He underwent a total laminectomy of the thoracic spine and multiple abscesses were drained with pigtail catheter insertions into the cervical, thoracic, and lumbar spine.

ResultsAt the 8-month follow-up, the patient's neurologic status had improved to Frankel Grade D, and the patient was able to walk with the support of a walker. At the 3-year follow-up, the patient had recovered completely without any neurologic deficit.

ConclusionsSince atypical spinal tuberculosis may show various patterns, examination of the entire spine is important for early diagnosis. Treatment should be provided properly from minimally invasive procedures to open surgery depending on the extent of structural instability and neurologic deficit.
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Introduction
Typically, in spinal tuberculosis, there is paradiscal involvement of anterior parts of the adjacent vertebral bodies. This classic spinal tuberculosis has been well-described and readily diagnosed.1) However, because atypical spinal tuberculosis shows various patterns of spinal involvement without the typical radiologic lesion, it is often misdiagnosed and mistreated.2) Atypical features of spinal tuberculosis include the following: involvement of single isolated vertebral body, circumferential or pan-vertebral involvement, extradural cord compression without radiologic evidence of bony involvement, sacral tuberculosis, involvement of the posterior elements (neural arch) of the spinal column without involvement of the anterior elements, multifocal spinal involvement which may be discontinuity or non-contiguous.3, 4, 5, 6)
Here, we present a patient with multifocal extensive spinal tuberculosis from the cervical to sacral spine with isolated involvement of posterior element of thoracic spine.

Case Report
A sedentary worker, 39-year old male, presented with persistent back pain associated with progressive radiating pain. At his hospital visit, the patient could not sustain normal gait and required wheelchair assistance. Physical examination showed Frankel Grade C neurologic deficits in both lower extremities. Ankle clonus and hyperactive knee reflex were also identified. He had a 20×20 cm sized skin lesion on his left posterior thigh which was suspected to be skin dermatitis. On spinal radiographs, no distinct radiographic changes or collapsed vertebrae were found.
Laboratory tests showed an erythrocyte sedimentation rate (ESR) of 91 mm/h, and C-reactive protein (CRP) of 13.88 mg/dL. Chest radiographs revealed no evidence of past or presenting signs of tuberculosis. The patient's serologic test was negative for HIV markers and was also negative for tumor and other hematologic malignancies. It was determined to proceed with magnetic resonance imaging (MRI) based on the clinical symptoms and laboratory results.
Initially, a lumbar spine MRI including scout images of the entire spine was obtained. Enhanced sagittal and axial T1-weighted images with fat suppression revealed high signal intensity in the T11 vertebral body, marrow enhancement with small intraosseous abscesses on L1 and L2 vertebral bodies, and high signal intensity on and around the L4 vertebra with abscesses in the psoas muscle, vertebral body, lamina and posterior muscle. Enhanced vertebral bodies and tissues around S1-S2 levels were also found with abscesses in S1 body extending to the presacral space (Fig. 1).
[image: Figure F1 ]Fig. 1
Enhanced T1-weighted magnetic resonance images of the lumbosacral spine with fat suppression. (A) A sagittal image showing high signals at T11, L1, L2, L4, S1, and S2 with abscesses at the L4 and S1 levels. (B) Abscesses in the anterior vertebral body, right psoas muscle, and left erector muscle at the L4 level on an axial image. (C) Abscesses in the sacrum extending to the presacral space and high signals in the sacrum and both sacral ala.


Based on the multiple signal changes on scout images of cervical and thoracic spine, a cervical and thoracic spinal MRI was obtained. In the cervical spine, high signal intensities were found in the C4 vertebral body and posterior osteoligamentous structures of the C3-C5 levels. On an enhanced sagittal T1-weighted image with fat suppression and an axial T2-weighted image, right paravertebral abscess formation was discovered from C3 level to the C5 level with right posterior epidural compression (Fig. 2).
[image: Figure F2 ]Fig. 2
Magnetic resonance images of the cervical and thoracic spine. (A) An enhanced sagittal T1-weighted image. In the cervical spine, the cord compressing the epidural abscess with high signals in the C4 vertebral body and posterior osteoligamentous structures of the C3-C5 levels was found. In the thoracic spine, two abscesses limited to the posterior elements of the T2 and T4-T6 levels were revealed. Notably, the posterior epidural abscess of the T4-T6 level was compressing the spinal cord, causing progressive neurologic deficits. (B) An axial T2-weighted image of the C4 level showing a huge right paravertebral abscess and spinal cord deviation to the right side by the right posterior epidural abscess (white arrow). (C) Severe cord compression (white arrow) by a huge posterior abscess involving the posterior epidural space and posterior elements on an axial T2-weighted image at the C5-C6 intervertebral disc level. (D) A left-sided anterior paravertebral abscess with involvement of the vertebral body, pedicle, and lamina at the T10 level on the axial T2-weighted image.


Thoracic sagittal T1-weighted MRI images with fat suppression revealed isolated abscess formations of posterior element at the T2 and T4-T6 levels. The abscess at T2 had no epidural compression. However, the abscess extending from T4 to T6 caused severe epidural compression. At the T9-T11 levels, a paravertebral abscess with intensity changes of vertebral body and lamina was seen on the left side (Fig. 2).
A total laminectomy at the T2-T6 levels was carried out to decompress the spinal cord and remove abscesses. The intraoperative specimens were harvested for biopsy. Fusion was not performed because there was no structural instability or kyphotic deformity. Paraspinal abscesses in cervical, thoracic and lumbosacral spine were drained using fluoroscopic-guided pigtail catheters (Fig. 3).7) The patient was treated with a four drugs regimen for tuberculosis (pyrazinamide, isoniazid, rifampin, ethambutol) for 12 months. The final diagnosis of tuberculosis was confirmed by histopathology examination showing caseation necrosis and granuloma. Moreover, on a skin biopsy of the posterior thigh, the lesion was determined as the squamous cell carcinoma.
[image: Figure F3 ]Fig. 3
Plain radiographs of the cervical, thoracic, and lumbosacral spine after pigtail catheter insertions. (A) Pigtail insertion into the right paravertebral area at C3 to C4. (B) Pigtail insertion into the left paravertebral area at T8 to T11. (C) Pigtail insertion into the right paravertebral area.


ESR/CRP normalized after 2 months of steady medication. At the 8 month follow-up, the patient's neurologic status had improved to Frankel Grade D and the patient was able to walk under walker assistant. At the 3-year follow-up, the patient had recovered completely without any neurologic deficit.

Discussion
In spinal tuberculosis, an isolated involvement of posterior element or the multifocal non-contiguous spinal tuberculosis with intervening normal vertebrae have rarely been reported and considered to be atypical spinal tuberculosis.8, 9)
Among the multifocal non-contiguous spinal tuberculosis, extensive involvement of whole spine is rarer and there have only been two case reports in the literature. Turgut reported a 53-year-old woman who had spinal tuberculosis in her cervical, thoracic and lumbar spine with psoas abscess.8) Emel et al described a 17-year-old girl who had tuberculosis involvement from cervical to sacral spine with paravertebral abscesses.6)
Similarly, our patient also had extensive involvement of tuberculosis from the cervical to sacral spine as observed in the aforementioned cases. However, in thoracic spine of our patient, there was additionally isolated involvement of posterior element at the T4-T6 levels with posterior epidural abscesses. Isolated involvement of the posterior elements or neural arch is atypical tuberculosis in the spine. This occurs rarely in less than 6% of patients with spinal tuberculosis.9) To our knowledge, there have been no reports which address spinal tuberculosis with isolated posterior involvement and multifocal non-contiguous involvement from cervical to sacral spine as presented in our case.
The patient was treated with a total laminectomy on the posterior epidural abscess causing progressive neurologic deficit. Since other abscesses in cervical, thoracic and lumbosacral spine did not cause progressive neurologic deficit or structural instability requiring urgent surgery, percutaneous pig-tail catheters were inserted to treat the abscesses. The percutaneous catheterization in drainage of paravertebral tuberculous abscesses of spine has been described as an effective and safe procedure.7)
In the current case, although the primary origin of infection was not identified, considering the squamous cell carcinoma on his posterior thigh, it is thought his immune system had been compromised.
In conclusion, since atypical spinal tuberculosis may show various patterns, examination of entire spine is important for early diagnosis. Surgical treatment should be provided properly from minimally invasive procedures to open surgery depending on structural instability and neurologic deficit.
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[image: Figure F1 ]Figure 1

Enhanced T1-weighted magnetic resonance images of the lumbosacral spine with fat suppression. (A) A sagittal image showing high signals at T11, L1, L2, L4, S1, and S2 with abscesses at the L4 and S1 levels. (B) Abscesses in the anterior vertebral body, right psoas muscle, and left erector muscle at the L4 level on an axial image. (C) Abscesses in the sacrum extending to the presacral space and high signals in the sacrum and both sacral ala.
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[image: Figure F2 ]Figure 2

Magnetic resonance images of the cervical and thoracic spine. (A) An enhanced sagittal T1-weighted image. In the cervical spine, the cord compressing the epidural abscess with high signals in the C4 vertebral body and posterior osteoligamentous structures of the C3-C5 levels was found. In the thoracic spine, two abscesses limited to the posterior elements of the T2 and T4-T6 levels were revealed. Notably, the posterior epidural abscess of the T4-T6 level was compressing the spinal cord, causing progressive neurologic deficits. (B) An axial T2-weighted image of the C4 level showing a huge right paravertebral abscess and spinal cord deviation to the right side by the right posterior epidural abscess (white arrow). (C) Severe cord compression (white arrow) by a huge posterior abscess involving the posterior epidural space and posterior elements on an axial T2-weighted image at the C5-C6 intervertebral disc level. (D) A left-sided anterior paravertebral abscess with involvement of the vertebral body, pedicle, and lamina at the T10 level on the axial T2-weighted image.
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Plain radiographs of the cervical, thoracic, and lumbosacral spine after pigtail catheter insertions. (A) Pigtail insertion into the right paravertebral area at C3 to C4. (B) Pigtail insertion into the left paravertebral area at T8 to T11. (C) Pigtail insertion into the right paravertebral area.
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