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ABSTRACT
Disc herniation at the upper lumber levels (L1-2, L2-3, and L3-4) constitutes approximately 5% of all cases of lumbar disc prolapsed(1,10,12)
Preoperative symptoms  and signs are highly variable. Sensory, motor, and reflexes are potentially misleading in suggesting the level of herniation.(1). Sensitivity and specificity of MRI in the diagnosis of disc herniation ranged from 71: 100% and from 50: 86 % respectively (15) Intraoperative X-ray is needed to localize the level of disc surgery(1)
Study Design:     it is a retrospective clinical study
Objective: This study was conducted to study the unique clinical presentation and the operative outcome of the patients presented with high lumber disc prolapsed.
 Patients & Methods: It's a clinical retrospective study harboring upper lumber disc prolapse that includes surgical management of 17 patients and the effect of surgical management on the outcomes starting from June 2009 to june 2014. Surgery was performed for all patients with failed medical treatment for at least 4 weeks or in case of neurologic deficit, Standard posterior bilateral laminectomy and discectomy was done and 2 patients required facetectomy for foraminal decompression and patient with recurrent disc and that with fracture pars all had transpedicular screw fixation  and 1 cage. All surgeries were done with the image intensifier to localize the level of the disc prolapsed. Results: seventeen patients of upper lumber disc prolapse were included in this study; fourteen patients (82.4%) were males while three patients (17.6%) were females. The age range was 18-63 years. As regard the occupation thirteen patients were hard workers (constructions & farmers), three were house wife and one was official employer.  Back pain was presented in all patients, upper thigh pain was presented in twelve (70.6%) patients, four (23.5%) patients presented with sciatic pain, thirteen (765%) with parathesia, nine (52.9%) with motor weakness and four (23.5%) with sphincteric disturbance. On examination, there were positive Straight Leg Raising (SLR)  test in five (29.4%) patients, femoral stretch in ten (58.8%) patients. Sensory hyposthesia at different dermatomal distribution at different levels was present in all patients. Two (11.8%) patients had complete cauda equine, one (5.9%) patient had right lower limb monoplegia and incomplete cauda equine lesion in three (17.6%) patients. The outcome was assessed based on Odom criteria (Excellent, Good, and Bad). Patient was followed up after 1weak, 2 weeks 1 month and then every 6:12 week for at least 2 years.
· Conclusion: Herniated discs at the L1–L2 or L2–L3 level are different entities from those at lower levels of the lumbar spine, Preoperative symptoms  and signs are highly variable, Early radiologic investigation with MRI is recommended in suspected patients, Intraoperative X-Ray is mandatory to localize the level of disc at surgery, non operative treatment of high level LDP has a less improvement rate than that at L 4-5 – L 5-S1 level and so surgery is indicated earlier, excellent and good outcome ranged from 80%to 93%, and due to anatomically narrow canal at upper lumber spine wide decompression and fixation is  recommended
Introduction
Disc herniation at the upper lumber levels (L1-2, L2-3, and L3-4) constitutes approximately 5% of all cases of lumbar disc prolapsed (1, 10, 12)
Preoperative symptoms and signs are highly variable. Sensory, motor, and reflexes are potentially misleading in suggesting the level of herniation (1).  Sensitivity a specificity of MRI in the diagnosis of disc herniation ranged from 71: 100% and from 50: 86 % respectively (15). Intraoperative X-ray is needed to localize the level of disc surgery (1).
The concurrent study was conducted to study the clinical features and post-operative outcome of surgical management of upper lumber disc prolapse.
This study was conducted to study the unique clinical presentation and the operative outcome of the patients presented with high lumber disc prolapsed.
Patients and methods
17patients with upper lumber disc prolapse were subjected to this study between june 2009 to june2012 at Qena University hospital.
Patient selection:
Patients with upper lumber disc prolapse (L1-2, L2-3, and L3-4), admitted to our department within 3 years. and followed up at out patient clinic clinically for at least 2 years 

Initial assessment:
All patients were assessed clinically before treatment by history taking, general and neurological examination. Data were collected in standardized patients` sheet. 
Routine laboratory investigations were done to all the patients including complete blood picture (CBC), prothrombin time (PT), partial thromboplastin time (PTT), liver function tests and kidney function tests. Disc prolapse was diagnosed on MRI lumbo-sacral .

Operative technique:
Surgery was indicated in patients with failed medical treatment for at least 4 weeks or in case of neurologic deficit. Standard posterior bilateral laminectomy and discectomy was done in 14 patient. And 3 patients needed fixation. 2 patients required facetectomy for foraminal decompression and patient with recurrent disc and that with fracture pars all had transpedicular screw fixation (PLIF) and 1 cage. All surgeries were done with the image intensifier to localize the level of the disc prolapsed.
Post-operative outcome:
The outcome was assessed based on Odom criteria (Excellent, Good, and Bad)(19).
Results
We studied the outcome of surgical treatment of upper lumber disc prolapse .
The age range was 18-63years, with a mean of (40.5 years). Gender distribution was predominantly male 14 patients (82.4%). 

Fig (1):Sex distribution

Fig (2)Type of work
The clinical picture of the patients was as follow back pain was presented in all patients, upper thigh pain was presented in 12 (70.6%) patients, four (23.5%) patients presented with sciatic pain, 13 (76.5%) with parathesia, 9 (52.9%) with motor weakness and 4 (23.5%) with sphincteric disturbance.

Fig (3)Symptoms

Fig (4):Signs
MRI.  Lumbosacral spine is the standard diagnostic tool. The level of disc prolapse was at L3-4 in 7 (41.2%) patients, L2-3 in 7 (41.2%) patients a L1-2 in 3 patients. 3 (17.6%).one  patient had fracture pars , and one patient presented with recurrent disc after 5 years  of the first surgery at the same level.
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Fig (5):Level of disc prolapse
Patients were followed up after 1weak, 2 weeks 1 month and then every 6:12 week for up to  2 years after surgery. The outcome was assessed based on Odom criteria (Excellent, Good, and Bad). 

Leg pain was improved in all Patients and all back pain complain was recovered except in 5 (29.4%) Patients who had occasional back pain that was improved with medications and do not affect the daily activity. Weakness improved to full power in 14(82.4%) patients and to G 3:4 in 2 (11.8%) Patients who were G 0. One Patient was flaccid paraplegia did not improve. As regard autonomic disturbance 2 (11.8%)  patients became content and 2 (11.8%) did not improve. No Patient was deteriorated. Intra operative unintended durotomy occurred in 2 (11.8%) patients immediate water tie repair was done with post-operative medications and precautions and no CSF leakage occurred. No any minor or major wound infection occurred. No any manifestation of discitis occurred.

Fig (6):Post operative outcome
DISCUSSION
Lumber disc prolapse at upper level constitute 5% of all lumber disc hernistains (1, 2, 3). Some author consider the upper lumber disc is the T 12-L1, L 1-2 and L 2-3(4) others consider L 1-2, L 2-3 are only the upper disc level (5). And others consider it the level L 1-2, L 2-3, and L3-4 are the upper level (1)
The low incidence of disc prolapse at upper lumber level is due to different anatomical and biomechanical factors as decreased motion(6) also associated other concomitant spinal abnormalities(compression fracture limbus vertebrae and retrolisthesis) that change the dynamics and stress on the upper lumber disc predisposing them to herniation (4)
Age can be considered as factor in pathogenesis of disc herniation at the L 1-2, L 2-3 level and may precipitate the development of abnormal spinal dynamics that lead to upper lumber disc herniations. The mean age was 63 years in Sanderson et al, (5), 51.6 years in Albert, et al (1), 54.6 years in Kim, et al (7) 57.5 years in Sedighi and Haghnegahdar(20)  

In this study the age ranged from 18 to 63 years with average of 40.5 years.
In Albert et al series (1) there were 102 men and 39 women and in this study there were 14 males and 3 females.
The typical clinical presentation of an upper lumber disc herniation is usually anterior thigh pain and | or groin pain (5).
Albert et al 1993(1) reported that pre-operative signs and symptoms were highly variable, and potentially misleading in suggesting the level of herniation.
Patients with upper lumber disc herniation are reported to have normal straight leg raising test (SRL) and the femoral stretch test is positive in 84 to 94 % of Patients (8). But Sedighi and Haghnegahdar(20)  found positive straight leg raising test in 18 patient of there 23 patient with upper level LDP.
 Paresis and autonomic disorders occur much more frequently in upper lumber disc herniation than in lower disc herniation (10). Paresis of the lower abdominal wall with pain radiated to the inguinal region was described as the only presentation of L 1-2 disc prolapse (11).
Cauda equine syndrome was high (63%) in Wei et al series (12) and Cedoz, et al reported 5 of 24 patients (20.8%)had cauda equina syndrome (13)
For sensory loss. Fine touch can be more reliably assessed than pain (14). Dermatomal pain distribution has 90% sensitivity (15).
In this study upper high pain was found in 12 patient's 70.5%. Sciatica in 4  (23.5%) patients,  Femoral stretch test was positive in 10 (58%) patients And SLR in 5 (29%) patients. 2 patients had complete cauda equina and other 10 had incomplete cauda equine lesion.
Pasztor and Sazarvas reported paresis in 50% of the patients and autonomic disturbance in 26.9 %( 10)
In this study the sphincter disturbance was found in 4 (23.5%) patients
Sensitivity a specificity of MRI in the diagnosis of disc herniation ranged from 71: 100% and from 50: 86 % respectively (15).
All patients in this study had MRI for diagnosis which was satisfactory in all patients. Additional 	plain X-ray at different views and C.T. spine helped in case of fracture pars.
Codez, et al 1996 found in his series of 24 patients 7 patient. at L 1-2 and 17 at L2-3(13). Sanderson, et al 2004 had 20 patients with L 1-2, L 2-3 and 52 patients with L 3-4 level (5). 
Where Albert, et al 1993 find 3 patients with L 1-2 DP. , 21 patient with L 1-2 and 117 with L 3-2 DP(1).
Kim , et al 2003 had 5 patients L 1-2 , 21 patient , L 1-2 (7), Jian et al 1997 repeated 2 patient e L1-2 , 3 at L 2-3 and 34 at L3-4(16) 
In this study there were 3 patient at L 1-2, 7 at L 2-3 & 7 at L 3-4
When surgery is indicated for patients with upper level lumber disc prolapse. Inter laminar approach is difficult due to different anatomical factors.
1. [bookmark: _Ref369879901]The interlaminar space is smaller in all dimensions.
2. The inferior border of the superior lamina over hangs the disc space to a greater extent.
3. The spinal canal is smaller and contains more volume of neurologic tissue.
4. The nerve roots leave the spinal canal in a more horizontal fashion than L 5 and S 1 roots (17)
Kim et al 2009. Reported that oblique Para Spinal approach is a safe and effective procedure for the treatment of disc herniation of the upper lumbar spine (7).
Mc Culloch, 1996(17), and Sanderson, et al, 2004(5) reported that it is possible to use the micro surgical approach to remove disc herniation at the higher lumber region.
In this study we used the standard posterior microsurgical approach with bilateral laminectomy for treating all patients.
The Outcome after surgery at high lumber level in different.
Albert, et al 1993 	(1) Reported that 80% had an excellent or good outcome at a mean of 26 years., Pasztor and Szarvas 1981(3) reported a 93 % excellent or good early post-operative outcome and a 82% . At late outcome, Sanderson et al 2004(5) reported excellent and good outcome in 87 to 94 % of patients.
Lurie et al (18) reported that non operative treatment of high level LDP has a less improvement rate than that at L 4-5 – L 5-5 level and so surgery is indicated earlier and Jim et al 2005(7) reported 78% patient satisfaction rate.
In this study Overall improvement occurred in 15 / 17 patients 88%, and back pain win 12 / 17 patients 70%
Patients who did not improve are those with G 0 motor power preoperatively and urine incontinence.
Pasztor, et al 1981 Reported that less marked improvement occurs in patients with motor and autonomic disturbance Sedighi and Haghnegahdar(20)  said that surgery at upper level LDP has better outcome compaired with L4-5 and L5-S1 levels
Conclusion
Herniated discs at the L1–L2 or L2–L3 level are different entities from those at lower levels of the lumbar spine, Preoperative symptoms  and signs are highly variable, Early radiologic investigation with MRI is recommended in suspected patients, Intraoperative X-Ray is mandatory to localize the level of disc surgery
non operative treatment of high level LDP has a less improvement rate than that at L 4-5 – L 5-5 level and so surgery is indicated earlier , due to anatomically narrow canal at upper lumber spine wide decompression and fixation is recommended, excellent and good outcome ranged from 80%to 93%

Limitations: The limitation of our study is the small number of cases.
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Fig (7): 
MRI LS Spine T 2 shows Patient with L3-4 disc
)Patients presentation:

[image: C:\Users\HP\Desktop\folders\High level LDP\upper LDP patients\pt.3 L1-2\mobile pictures 346.jpg][image: C:\Users\HP\Desktop\folders\High level LDP\upper LDP patients\pt.3 L1-2\mobile pictures 341.jpg]



 (
Fig (11):
MRI LS spine T 1 
sagital
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Fig (10):
MRI LS spine T 1 
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 shows L1-2 DP with upward migration
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Fig (13):
Plain X Ray AP view Post op.L3-4  Unilateral Cage after 
facetectomy
)
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Fig (15):
Plain X Ray AP view Post op.L2-3 inter body fusion
) (
Fig (14):
Plain X Ray lateral view Post op.L2-3 inter body fusion
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Fig (12):
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symptoms
sphencteric dist.	motor weakness	parasthesia	sciatica	upper thigh pain	back pain	4	9	13	4	12	17	signs
incomplete cauda	complete cauda	sensory level	femoral strech sign	SRL sign	3	2	17	10	5	level of prolapsed disc
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