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    Abstract
Acute or chronic back and neck pain is a major social, economic and healthcare issue in all communities. Nearly 80% of the population experiences backache during their lifetime. Percutaneous laser disc decompression (PLDD) is one of the minimally invasive methods for treating low back pain. There have been numerous reports of its use since the first case in 1986, and the indications are expanding daily. We present a case of a 38-year-old banker with chronic prolapsed intervertebral disc who had 7-year history of recurrent low back pain from prolapsed L4–L5 intervertebral disc with radiculopathy. She had PLDD procedure in our clinic under local anaesthesia as day case. After the procedure, the patient was observed for 4 h and discharged home. She felt significant pain relief after the operation and was placed on a lumbar corset for a week. The pre-surgery assessment using Oswestry Low Back Pain Disability Index was 58% (severe disability) but was reduced to 26.7% (moderate disability) after 3-month post-surgery follow-up. At 12-month follow-up, the Oswestry score was 16% and the patient outcome was good according to MacNab's criteria. PLDD is safe and effective for the treatment of low back pain seen in the post-operative result of this presented case.
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    Introduction


    Acute or chronic back and neck pain is a major social, economic and healthcare issue in all communities. About 80% of adults experience low back pain at some point in their lifetimes. It is the most common cause of job-related disability and a leading contributor to missed work days.[bookmark: ft1][1] Mixter and Barr first described that herniation of lumbar disc is a cause of lower backache which is now increasing in the younger population due to misdirected spinal kinetics secondary to improper posture, heavy-load lifting and motorbike driving.[bookmark: ft2][2]


    Disc prolapse accounts for 5% of low back disorders yet is one of the most common reasons for surgery which includes open laminotomy, discectomy, microdiscectomy and endoscopic discectomy. Majority of the patients respond to conservative treatment options and may not require operative intervention.[bookmark: ft3][3]


    Percutaneous laser disc decompression (PLDD) is one of the so-called 'minimally invasive' treatment modalities for contained lumbar disc herniation.[bookmark: ft1][1]


    The idea of using laser in the treatment of lumbar disc herniation arose in the early 1980s when Choy performed the first PLDD on a human patient in February 1986 after a series of in vitro experiments.[bookmark: ft4][4],[bookmark: ft5][5] The US Food and Drug Administration approved PLDD in 1991 after which thousands of lumbar disc herniation cases have being treated using laser worldwide.[bookmark: ft6][6]


    Improvement in discogenic pain with PLDD is based on laser-induced evaporation of water within the disc; this results in a very slight decrease in disc size due to water loss. Because the intervertebral disc is essentially a closed hydraulic system, a small decrease in volume leads to a significantly larger decrease of intradiscal pressure; in vitro experiments confirm this.[bookmark: ft7][7],[bookmark: ft8][8] The short-term decrease in pressure is due to the evaporation of water content within the nucleus pulposus; long-term effects are thought to be due to protein denaturation, which limits the ability of the nucleus to resorb additional water and reduces stiffness of the disc.[bookmark: ft9][9],[bookmark: ft10][10],[bookmark: ft11][11]


    This case report presents the results of disc protrusion treatment in a 38-year-old female with the use of PLDD. The detailed rationale of the method, surgical procedures, outcomes and follow-up is explained.


    Case Report


    In January 2017, a 38-year-old female patient was referred to us by a physiotherapist who has being treating this patient with medication and acupuncture for 6 months with no improvement. She presented to us with complaints of low back pain. Pain radiated to both lower limbs down to the foot but worse on the left limb with evidence of paraesthesias. The degree of the pain was of a scale of 7–8/10 which makes daily activities challenging for the patient. She was unable to sit for >10–15 min. The history of her back pain dated for 7 years after her last delivery. Since then, the pain has being recurrent till she was referred to us. She had no evidence of sphincteric dysfunction.


    On examination, she was anxious and in pain. There was tenderness over her lower lumbar spine with hypoaesthesia around L5 dermatome. Straight leg raising test was 0-60 and 0-70 degrees on the left and right lower limbs respectively. Sciatic stretch test was positive on the left. Power of ankle dorsiflexors was 4/5. The X-ray taken on diagnosis showed loss of lordosis. Magnetic resonance imaging (MRI) was also taken which revealed prolapsed disc at L4/L5 intervertebral disc space.


    She was counselled on two different surgical procedures – PLDD and open surgical decompression along with their risks and benefits. Having educated her on the procedures, her consent was gotten for PLDD and the procedure was performed.


    Procedure


    The patient was placed on the table in prone position for the procedure. After cleaning and draping, local anaesthetic (1% lidocaine) was infiltrated about 10 cm from the midline on the affected side (L4–L5 intervertebral disc space). Then, under X-ray image intensifier control, an 18G × 88 mm needle was inserted into the disc posterolaterally at an angle of 45° to the midline [Figure - 1].[bookmark: ft12][12]
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        	Figure 1: The insertion of needle into the herniated disc
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    The needle was positioned midway between the two endplates and inserted until the tip was 1 cm posterior to the centre. To avoid injury to the endplate due to heat, the needle is positioned parallel as it approaches the nucleus [Figure - 2].
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        	Figure 2: X-ray image of laser being delivered to the disc
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    This was followed by insertion of 400 μm optical fibre through the needle. To avoid blockage to the passage of vapour through the needle which may result in pain the tip of the optical fibre is inserted 1 cm beyond the needle tip. About 800 J of energy was delivered with a 970-nm LEONARDO diode laser (biolitec) surgical laser initiated at 10 W for 0.5-s pulse on 1-s off duration to allow heat dissipation and avoid or minimise the pain caused by the heat [Figure - 3].[bookmark: ft13][13]
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        	Figure 3: Biolitec laser source
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    Results


    The pre-operative MRI showed that L4/5 lumbar intervertebral disc was bulging and compressing the nerve as seen in [Figure - 4]a. After the PLDD procedure, she felt a significant pain relief and was observed for 5 h before discharge home. She was placed on a lumbar corset for a week and bed rest for 72 h. At 12-month follow-up, patient outcome is good according to MacNab's criteria and a complete resolution of neurological signs. The post-operative image taken after a year showed a significant reduction of the herniated disc as seen in [Figure - 4]b.
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        	Figure 4: Magnetic resonance imaging showing the lateral view of the patient (a) before surgery (b) after surgery
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    Using Oswestry Low Back Pain Disability scores, the pre- and post-assessment index after 3-month post-operative follow-up showed 31.33% reduction of the Oswestry Disability Index (ODI) score from 58% which is a severe disability category (41%–60%) to 26.7% which falls under the moderate disability category (21%–40%).[bookmark: ft14][14] At 12-month follow-up, a significant reduction in pain disability index from 26.7% (moderate disability category 21%–40%) after 3 months to 16% (minimal disability 0%–20%) was observed. This significant change is clinically relevant.[bookmark: ft14][14] The patient reported feeling much better after 12-month follow-up [Table - 1].
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        	Table 1: Summary of Oswestry Disability Index scores comparing category and total score values from pre- and post-surgery assessment
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    Discussion


    The principle of percutaneous lumbar laser disc decompression is based on the concept of the intervertebral disc being a closed hydraulic system. This system consists of the nucleus pulposus, containing a large amount of water, surrounded by the inelastic annulus fibrosus. An increase in water content of the nucleus pulposus leads to a disproportionate increase of intradiscal pressure.[bookmark: ft5][5] In vitro experiments have shown that an increase of intradiscal volume of only 1.0 mL causes the intradiscal pressure to rise by as much 312 kPa or 2340 mmHg. On the other hand, a decrease in intradiscal volume can cause a disproportionately large decrease in intradiscal pressure. A reduction of intradiscal pressure causes the herniated disc material to recede toward the centre of the disc, thus leading to reduction of nerve root compression and relief of radicular pain.[bookmark: ft8][8],[bookmark: ft15][15] As shown in [Figure - 4], the procedure created a significant reduction of the herniated disc which in turn led to relief of nerve compression. Scott also reported similar result after PLDD procedure on ten patients with significant pain reduction which was not accomplished with conservative treatment.[bookmark: ft13][13] Other authors reported success treating lumbar discogenic pain with PLDD which is in accordance with our result.[bookmark: ft16][16],[bookmark: ft17][17] [Table - 1] revealed how life activities have been difficult for the patient due to discogenic pain with ODI score of 58% before surgery. The post-surgery assessment of the patient was 26.7% at 3 months and 16% at 12 months which is a significant improvement. Comparing the pre- and post-ODI category, there was a significant reduction in the ODI score of 42% which is a clinically relevant change from severe disability category (41%–60%) to minimal disability category (0%–20%). The reason for this great reduction must have been as a result of the disc being decompressed relieving the nerve from compression by the bulging disc which must have reduced the production of several inflammatory mediators such as cyclooxygenase-2, prostaglandin E2, necrosis factor-alpha, nitric oxide, interleukin (IL)-1 alpha, IL-1 beta, IL-6, IL-8 and the macrophage infiltration into protruded disc material which can trigger cytokine production and continuation of neurological symptoms.[bookmark: ft18][18],[bookmark: ft19][19] This report is in accordance with the finding of other workers.[bookmark: ft7][7],[bookmark: ft20][20],[bookmark: ft21][21] More studies with larger volumes will be needed to further elucidate the outcomes.


    Conclusion


    This report demonstrates that PLDD is a safe and effective method of treating patients with back pain resulting from herniated lumbar disc. The advantages of PLDD as seen in this case include less hospitalisation, no general anaesthesia, minimal recovery time with no scar, less post-surgical complications and quicker return to normal daily activities. It also burns no bridges as open surgical procedures can be done subsequently if needed; indeed, it can be said to be a bridge between conservative treatment and surgical treatments.
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  Figure 1: The insertion of needle into the herniated disc
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  Figure 2: X-ray image of laser being delivered to the disc
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  Figure 3: Biolitec laser source


  Figure: 4
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  Figure 4: Magnetic resonance imaging showing the lateral view of the patient (a) before surgery (b) after surgery
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  Table 1: Summary of Oswestry Disability Index scores comparing category and total score values from pre- and post-surgery assessment



  
    
  


  
    Copyright 2018 - Nigerian Journal of Orthopaedics and Trauma
  

OEBPS/images/NigerJOrthopTrauma_2018_17_2_85_250736_f1.jpg





OEBPS/images/NigerJOrthopTrauma_2018_17_2_85_250736_f2.jpg





OEBPS/images/cover.png
Nigerian Journal of
Orthopaedics and Trauma

o~
er

~

=9






OEBPS/images/NigerJOrthopTrauma_2018_17_2_85_250736_f3.jpg





OEBPS/images/NigerJOrthopTrauma_2018_17_2_85_250736_f4.jpg





OEBPS/images/NigerJOrthopTrauma_2018_17_2_85_250736_t5.jpg


