CASE SERIES
OSTEOID OSTEOMA OF THE LUMBAR VERTEBRAE - A RARE CAUSE OF LOW BACK PAIN
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ABSTRACT

Introduction: Back pain is the 5th most common reason for orthopaedic consultations, and is generally related to intervertebral disc and facet joint disease, muscular strain, or rarely (less than 1% of cases), to an unusual pathology such as a tumor of the spine. In young adults, spinal tumors are usually benign, and are often diagnosed late because the symptoms are chronic and non-specific, resembling those from the more common causes of back pain in this age group.

Case presentation: We describe two young patients who were presumed to have mechanical back pain and had been under conservative treatment (precautions, physiotherapy, medications) for more than a year, without improvement. The presence of “red-flag” symptoms, i.e. rest and night pain, as well as transient pain relief with aspirin, prompted us to do an isotope bone scan, which showed localized increased uptake in the lumbar spine in both patients, suggestive of osteoid osteoma. Thus, CT-scans were ordered which confirmed the diagnosis, and also permitted accurate pre-operative planning of tumor excision. As newer techniques of treatment such as radiofrequency ablation are potentially hazardous in the spine due to close proximity of neural structures, en-bloc surgical resection of the tumors was carried out with high-speed burr preserving the intervertebral and facet joints, resulting in patients returning to full function and complete resolution of long-standing back pain.
Conclusion: 1) A high index of clinical suspicion is required to diagnose osteoid osteomas of the spine, 2) precise radiological definition of the tumor location and size using high-resolution CT scan is essential for treatment planning and 3) surgical excision can be performed without compromising vertebral stability, obviating the need for spinal instrumentation and fusion.

INTRODUCTION
Low back pain is the 5th most common reason for all physician visits in United States [1]. In young adults, it is commonly due to muscle strain, fatigue and intervertebral disc degeneration or herniation, while in older patients degenerative osteoarthritis is seen commonly. In the vast majority of patients, the symptoms may be disabling at the outset but tend to improve within a few days or weeks. Thus, most patients get better symptomatically with supportive treatment such as rest, postural precautions, non-steroidal anti-inflammatory and muscle relaxant medications, and an exercise program but an occasional (<1%) patient may not improve with such treatment if the underlying cause is a tumor or infection[2]. Osteoid osteoma, a benign bone tumor, constitutes a small proportion of patients with chronic back pain not responding to conventional treatment. We describe here the presentation of osteoid osteomas of the lumbar spine in two young patients to emphasize the delay in diagnosis because of low index of suspicion, and the utility of precise radiological localization enabling tumor removal without jeopardizing spinal stability.
CASES:
Case 1: A twenty year old man presented to orthopedic clinic with localized low back pain of two years duration, reportedly starting after lifting of heavy object. Pain was persistent, not related to activity and relieved temporarily with non-steroidal anti-inflammatory drugs (NSAIDS). Pain was worse at night, enough to interfere with normal sleep. He had been under treatment of various doctors for two years and had undergone physiotherapy as well as long-term analgesic/anti-inflammatory therapy, without relief. Moreover, he was also thought to have underlying depression and was prescribed trycyclic antidepressants, but again, without improvement. On presentation to us, physical examination revealed mild scoliosis and loss of lumbar lordosis without any neurological deficit (Fig. 1A). There was painful restriction of forward flexion. X-rays of lumbosacral spine were normal. Radioisotope bone scan with Tc-99m showed increased radiotracer uptake in left half of the L2 vertebra (Fig. 1B). CT scan of the same area showed a sclerotic lesion with a lucent focus in the left half of the body of L2 vertebra (Fig. 1C). The lesion was confined to the left postero-inferior quadrant. It was considered feasible to perform surgical resection of the lesion without compromising the intervertebral joint or the neural canal. In the right decubitus position through an anterior retroperitoneal lumbotomy the L2/L3 intervertebral space was localized with X-ray. En-bloc resection of the involved quadrant of the L2 vertebral body was performed leaving the end-plates and posterior border of the vertebral body intact. The bony defect was reconstructed by impaction of a custom-sized tricortical bone graft harvested from the iliac crest. Post-operatively free mobilization was permitted.
Case 2: A sixteen year old boy came with persistent localized lower lumbar pain for two years. Pain was progressive, relentless, increased by walking and was remarkably, though transiently, relieved with NSAIDS. There was significant pain at rest and at night. After multiple consultations he was labeled neurotic and even prescribed anti-depressants. On examination, there was postural scoliosis in the lumbar spine concave to the right, without any neurological deficit. X-rays showed vague halo over the right neural arch of L2 vertebra (Fig. 3A,B). Radioisotope bone scan revealed increased radiotracer uptake over the 2nd lumbar vertebra (Fig. 3C). CT scan showed a dense nidus and circular halo involving the right-sided lamina of L2 (Fig. 3D). Surgery was performed in prone position through a posterior approach, L2 spinous process was localized with X-ray and its right lamina was exposed. Surgical excision of the lesion was done using a 3mm high-speed burr, taking care to preserve the pars interarticularis, inferior articular process and the facet joint. No instability was noted because of the conservative nature of the surgery, thus post-operative free mobilization was permitted.
OUTCOME: Postoperatively, dramatic reduction in pain occurred in both cases following surgical excision of the tumors, progressing to complete pain relief over time. Histopathology confirmed osteoid osteoma in both cases. In the first case where bone grafting had been performed, follow up X-rays were done at twelve weeks showing complete incorporation of the bone graft. Both patients are asymptomatic at nine years follow-up in case 1, and five years in case 2.

DISCUSSION

The association of low back pain with spinal tumors is very uncommon, seen usually in less than 1% of cases with low back pain [2], accounting for the low index of suspicion for spinal osteoid osteomas. Thus, an average delay of 10 months between the onset of symptoms and definitive diagnosis has been reported [3], and patients are often labeled as psychotics or malingerers. The challenge in diagnosis and management of spinal osteoid osteomas lies in:

1. Identification of diagnostic clinical features of osteoid osteomas in patients presenting with back pain
2. Radiological confirmation of diagnosis and precise assessment of the location and dimensions of the tumor using high-resolution CT scan
3. Minimal intervention for removal of the tumor, without compromising vertebral stability and mobility
The word “osteoid osteoma” was first expressed by Jaffe in 1935 to explain a benign bone tumor which is characterized by the formation of a nidus of vascular osteoid tissue surrounded by a margin of dense sclerotic bone [4]. It accounts for 2.5-5 % of all bone tumors, of which 10%-14% occur in spine [5]. 90% of the patients suffering from osteoid osteoma have age between 5-25 years, males being affected more commonly than females. In a review of 75 cases of spinal osteoblastomas (called so when the size of the osteoid osteoma exceeds 1.5cm), the distribution through the spinal axis was: cervical-29, thoracic-16, lumbar-17, sacral-13 [6], and the posterior elements of vertebra were chiefly involved.

The predominant symptom at presentation is pain which is initially felt over the vertebral column, then is referred along the trunk or lower extremity resembling radiculopathy, is worse at night and is relieved by taking aspirin/NSAIDS. Both our patients were adolescent/adult males with chronic low back pain and reported dramatic, albeit short-lasting, relief with aspirin/NSAIDS. However, both remained undiagnosed for more than two years, during which period after multiple consultations they were labeled as neurotic and even prescribed antidepressants. Notably, 22% of the patients with spinal osteoid osteoma have been found to be suffering from neurologic disorders before treatment [7] and spinal osteoid osteomas of cervical spine in adolescents have been associated with brachial neuralgia [8]. None of the neurologic disorders were present in our cases.
The presence of unusual, serious spinal pathology as the underlying cause of back pain is suggested by the “Red flags” in the clinical presentation (Table 1)[9]. For spinal osteoid osteomas, typical identifying features are the combination of pain which is relieved with NSAIDS, painful reactive (postural) scoliosis of the spine with the concavity always towards the involved side or torticollis, localized increased radio-tracer uptake (hot spot) on bone scan and a nidus with surrounding sclerotic bone on thin-slice CT scan. Plain radiographs of the spine are generally normal in spinal osteoid osteomas, and are therefore not helpful for diagnosis. Thin slice CT is the best tool, not only for diagnosis [10] but also for accurate tumor localization which is required for planning of intervention for tumor removal [3,5]. In our cases, X-rays of the lumbosacral spine were abnormal where the tumor caused expansion of the neural arch, but were normal where the tumor was located within the vertebral body. The diagnosis was suspected on Tc-99m bone scans, and in both cases CT scan established the diagnosis.
In the treatment of osteoid osteomas, only surgical excision ensures complete removal of the tumor with least risk of local recurrence, and is effective in providing immediate pain relief and an early return of full spinal mobility [3]. Newer, minimally invasive methods are gaining popularity internationally for treatment of extra-spinal osteoid osteomas. Thus, in many countries CT-guided radiofrequency ablation (RFA) has become the standard treatment for osteoid osteoma, and has occasionally been used for spinal lesions [11]. However, due to risk of damage to neural structures, RFA has not gained popularity for treatment of spinal osteoid osteomas, and surgical resection remains the recommended treatment which may be coupled with the use of probe-guided surgery [12,13]. A more recent, albeit expensive, development is intra-operative computerized navigation. This technology offers high precision in localization of the tumor, and when combined with use of high-speed burr has been reported to give good results in excision of spinal osteoid osteomas [14]. In our country, none of these techniques are available, thus the treatment employed in our cases was accurate localization with thin-slice CT-scan for pre-operative planning followed by precise surgical en-bloc excision and curettage using high-speed burr. Optimal result was achieved in terms of complete symptom relief, return to full function and absence of local recurrence on a follow-up of more than five years.
CONCLUSION
A high index of clinical suspicion is the key to diagnosing spinal osteoid osteomas. Pre-operative diagnosis is suspected on isotope bone scan and established by thin-slice CT scan. For treatment, non-invasive methods have limited applications in spinal osteoid osteomas because of the close proximity of neural elements while newer, safer techniques are inhibitory in our socioeconomic setup because of the costs involved. Thus, the treatment of choice remains surgical excision of the nidus. Precise radiological localization is necessary for achieving excision of tumor without destabilizing the spine, enabling minimal surgery without instrumentation, providing immediate pain relief and permitting rapid return to full function.
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TABLE 1: The ‘Red Flags’ in back pain [2,9]
• Age of onset less than 20 years or more than 55 years

• Recent history of violent trauma

• Constant progressive, non mechanical pain (no relief with bed rest)

• Thoracic pain

• Past medical history of malignant tumour

• Prolonged use of corticosteroids

• Drug abuse, immunosuppression, HIV

• Systemically unwell

• Unexplained weight loss

• Widespread neurological symptoms (including cauda equina syndrome)

• Structural deformity

• Fever
If any of these are present, further investigation (according to the suspected underlying pathology) may be required to exclude a serious underlying condition, e.g. infection, inflammatory rheumatic disease or cancer.
FIGURE LEGENDS
Figure 1(A-C). Case 1; pre-operative images. A: lumbar scoliosis concave to the left. B: Radioisotope bone scan (posterior view) showing faint increased uptake in L2 vertebra on the left side (arrow). C: Axial image from CT scan showing dense sclerotic ring around a lucent nidus in the left posterior quadrant of the vertebral body of L2.
Figure 2(A-D). Case 1; operative planning and post-operative images. A: pre-operative line drawings of proposed bone resection and reconstruction with bone graft. B: post-operative lateral X-rays showing bone graft (arrow) in the L2 vertebral body and intact inter-vertebral joint. C,D: Axial CT scan images showing intact posterior cortex and bone graft (arrow) in-situ post-operatively (C) and fully incorporated at 12 months (D).
Figure 3 (A-D). Case 3; pre-operative images. A,B: AP and lateral X-rays showing abnormal bony shadow over the left lamina of L2 vertebra (arrow). C: Radioisotope bone scan (posterior view) showing dense uptake in right side of L2 vertebra (arrow). D: Axial image from CT scan showing dense sclerosis around a nidus in the left lamina of L2.
Figure 4(A,B). Case 2; post-operative AP and lateral X-rays showing bone defect (arrow) in the left lamina of L2 vertebra at the site where tumor was resected using high-speed burr without violating the facet joint.
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