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ABSTRACT
Upper lumbar disc prolapse (ULDP) is a rare and a unique clinical entity which has a potentially devastating clinical outcome. It may manifest with low back or anterior thigh pain, polyradiculopathies (from spinal cord or cauda equina compression) and/or degenerative kyphoscoliosis. Its diagnosis is often difficult and may be missed because of the lack of specific root signs. Magnetic resonance imaging is the diagnostic modality of choice. Anterior, posterior and endoscopic approaches have been explored in the treatment of this pathology. However, the treatment outcome for ULDP has been found to be poorer compared to that of similar herniations at lower spinal levels. We report this case to draw attention to the need for a high index of suspicion to make the correct diagnosis.
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INTRODUCTION
Disc prolapse of the upper lumbar spine constitutes a separate clinical entity compared to those below this region of the bony spine1-3. It is uncommon and has been associated with poorer prognosis compared to similar pathology in the lower lumbar spine1-4. We report a case of a patient with L2/L3 central disc prolapse. 
CASE  REPORT
A 57-year-old man presented with a three-week history of sudden onset of severe low back pain radiating to the anterior surface of his left thigh. There was no limb weakness, numbness or sphincteric dysfunction. He had no previous history of trauma or spine surgery. The neurological deficits were in his lower limbs: weak left hip flexion (grade 4+); hyporreflexia of the knee jerks, arreflexia of the ankle jerks and absent plantar response bilaterally. Curiously, there was no sensory abnormality. He had a lumbosacral kyphoscoliotic deformity with convexity to the left and apex at the level of the L2/L3 intervertebral disc (IVD). Straight leg raising (SLR) was limited to 30o on the right and 20o on the left. Other examination findings were normal. A diagnosis of degenerative lumbar spine disease was made. 
Magnetic resonance imaging (MRI) showed a reversed lumbar lordosis with kyphotic deformity and wedging of L2 vertebral body, multilevel disc desiccation at L2/L3, L3/L4, L4/L5, a large central intervertebral disc (IVD) prolapse at L2/L3 with bilateral exit foramina narrowing (worse on the left) and disc bulges at T12/L1, L1/L2, L3/L4, L4/L5 and L5/S1 levels.  (Figures 1a and 2a). He had partial L2 and L3 laminectomies alongside an L2/L3 discectomy. There was post-operative neurologic deterioration. Power was grade 4 in the muscle groups across the left hip and knee and also in the extensor hallucis longus on the left and grade 5 in other muscle groups. He also had L3, L4 hypoesthesia and arreflexia of the left knee and ankle jerk reflexes. There was complete resolution of pain and partial correction of the kyphoscoliosis and he was able to ambulate without support at the time of discharge from hospital two weeks post-operatively. Repeat MRI five months later showed decompression of the central spinal canal at L2/3 and obliteration of the left exit foramina at this level (Figure 1b and 2b). At nine months after surgery, he had regained full power in all his muscle groups, the previously noted sensory abnormalities had resolved and the pre-operative spinal deformity noticeably improved .  
DISCUSSION  
We have described a middle-aged man with a large central L2/3 disc prolapse presenting with severe radicular low back pain, motor deficits, reflex abnormalities and acute kyphoscoliosis. A single level laminectomy and discectomy ameliorated the patient’s symptoms. 

Lumbar disc prolapse (LDP) is infrequent in the upper lumbar spine, possibly because of the limited range of motion in this region2,4-6. ULDPs (involving L1/L2, L2/L3 +/- T12/L1 or L3/L4 intervertebral discs) account for less than 5% of all disc prolapses and are seen between the ages of 50 and 60 years3,7,8. Specifically, prolapse of L1/L2 and L2/L3 IVDs occur in 1 to 2% of all LDPs3,9. Conditions like pre-existing spine abnormalities, previous spine fusions/ surgeries, segmental instability and trauma have been associated with a predisposition to ULDP5,10. Our patient had no previous spine pathology which could have predisposed him to developing an L2-L3 disc prolapse, but fitted into the demography for this condition.
Clinical features of  ULDP are ill-defined and can be atypical6,11,12. These include low back pain, neurogenic claudication, radicular pain or numbness along the region of distribution of the affected nerve roots (usually the anterior thigh) and limb weakness2,3,6,10,11. A single disc prolapse may cause polyradiculopathies because of the risk of compression of the conus medullaris and multiple nerve roots1,3,4,6,8,10. Autonomic dysfunction has been reported to be more common in ULDP than in lower LDP3,6,10. Paraparesis/ paraplegia are rare and when present, have been associated with achondroplasia7. Atrophy of the psoas and or quadriceps muscles could occur, and painful SLR may be present in about 50% of the patients7,11. A positive femoral stretch test is useful in diagnosis in 84-95% of cases11,13. Degenerative kyphosis and wedge-shaped vertebrae have been associated with ULDP as seen in the index patient12,14. Atypical presentations as an acute abdomen and as a lower abdominal swelling have been documented in previous reports15,16. Our patient had polyradiculopathies evidenced by the motor deficit (L2), reflex abnormalities (L3,L4, S1,S2) and radicular back pain (L2,L3). He had no sphincteric dysfunction despite the severity of the back of pain and presence of spinal deformity.
Diagnosis of upper LDP is sometimes difficult due to the paucity of specific root signs and misdiagnosis is not uncommon2,6,7. MRI is the investigating modality of choice, and was sufficient in confirming the diagnosis in our patient. Neuroimaging is essential for anatomical localization, surgical planning and ruling out other differential diagnoses2. A case of spinal glioblastoma multiforme mimicking an upper LDP has been reported in the literature17. 

Anterior, posterior and endoscopic approaches have been explored in the treatment of this condition2. Possible posterior approaches described in the literature include unilateral laminectomy, bilateral laminectomy, and microdiscectomy1,2. Others include modified translaminar osseous channel-assisted percutaneous endoscopy, transdural approach (for calcified central ULDP), transforaminal approach via microendoscopy-assisted lumbar discectomy, and keyhole laminotomy8,18-20. An epiduroscopic laser neural decompression has been employed in the treatment of this condition21. Laminectomy and discectomy were effective and safe surgical options in our patient. He experienced a dramatic relief of his excruciating back pain as early as recovery from anaesthesia and had a significant reversal of his kyphosis within a week of surgery without any form of complex corrective spinal procedure. The long-term outcome of the associated spinal deformity remains to be seen in the index case (still being followed-up at our out-patient clinic.)

Prognosis is poorer in ULDP compared to lower LDP, and previous authors have documented post-operative neurologic deterioration as observed in our patient, who improved progressively over time back to his pre-morbid neurologic status and has maintained functional independence2,3.
CONCLUSION
Our patient’s clinical presentation and neuroimaging findings were in keeping with the diagnosis. Surgical treatment of his upper lumbar disc prolapse successfully ameliorated most of his symptoms. His spine deformity improved following surgical intervention. Despite the poorer prognosis associated with ULDP compared to lower ones, careful selection of surgical approach based on clinical and radiological characteristics can help achieve good surgical outcome4,10.
Consent
A written informed consent was obtained from the patient for use of his neuroimaging and for publication of this case report.
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Figure 1: Sagittal T2-weighted MRI of the lumbosacral spine.
1a: Pre-operative image showing a lumbar spine kyphotic deformity (grey lines), a large L2/L3 intervertebral disc prolapse (black arrow), multiple disc herniations from two levels above down to three levels below the reference point (white arrows) and a wedge-shaped vertebral transformation of L2 (green lines) adjacent to the disc prolapse. Adjacent wedge-shaped vertebra has been associated with ULDP.
1b: Neuroimaging five months after surgery. Note the post-laminectomy changes (absence of the spinous process of L2 and upper half of the L3 spinous process) and improvement in the degree of the lumbar kyphosis (grey lines). The white arrow indicates the remnant of the L3 spinous process. The herniated L2/L3 IVD in the pre-operative imaging has been eliminated (red arrow).
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Figure 2: Pre-operative axial slice of the T2-weighted MRI of the lumbar spine at L2/L3 IVD level.
2a: Pre-operative image showing a central disc herniation (red arrow head) with compromise of the spinal canal (black arrow).
2b: Axial T2-weighted image five months after surgery. Note the decompressed spinal canal (red arrow head) and the obliteration of the nerve root exit foramen, on the left, red arrow (compare with the right, white arrow).
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