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Objective: This was a prospective randomized uncontrolled study with a three month follow up. The study was designed to assess the efficacy of CT-guided transforaminal epidural steroid injection as compared to vertebral axial decompression, to the combined effect of both and to medical treatment in the management of lumbar disc herniation.
Method and Results: Forty-eight patients complaining of LBP with radicular symptoms due to lumbar disc herniation, of less than six weeks duration, as diagnosed by history, clinical examination and lumbosacral MRI were included in this study. 
There were thirty-six males (75%) and twelve females (25%). Their age ranged between 29 and 43 years with a mean of 38.6 ± 3.07. Their BMI ranged between 28.9 and 60.4 with a mean of 44.9 ± 7.1. 
	Twenty two out of the 48 patients were office workers (45.8%), 6 were field engineers (12.5%), 10 were house wives (20.3%), 5 were teachers (10.4%), 3 were drivers (6.2%) and the remaining 2 patients were flight hostesses (4.1%).
The duration of symptoms ranged from 4 to 25 days with a mean of 14.23± 6.51. All patients had symptoms in the form of pain, tingling and/or numbness in a radicular distribution, and in 22 patients (45.8%) the radicular symptoms were bilateral. Twenty eight patients (58.3%) had a sciatic list and 36 patients (75%) had limited range of motion of the lumbar spine. All patients had positive straight leg raising test, while 22 patients (45.8%) had positive cross straight leg raising test and 5 (10.4%) had positive femoral stretch test.
According to the treatment modality, patients were divided into 4 groups, of 12 patients each. Evaluation of the LBP pain intensity using the PVAS, and assessment of LBP impact on the different activities of daily living using the ODI were done at baseline (day 0), second visit (after one month from baseline and after completion of the treatment modality), and third visit (after three months from baseline evaluation) to assess the efficacy as well maintenance of the effect of the different treatment modalities. 
Group I (CT Guided Transforaminal Epidural Corticosteroid Injection CT-TFEPSI):
It included 12 patients: 11 males (91.6%) and one female (8.3%). Their age ranged from 32 to 43 years with a mean of 39.08 ± 2.9. Their BMI ranged between 33.7 and 60.4 with a mean of 45.5 ± 7.2 as seen in table1. 
The duration of their symptoms ranged from 7 to 21days with a mean of 13.7 ± 4.3. Six patients (50%) had bilateral radiculopathy, 6 patients (50%) had positive cross straight leg raising test and 7 patients (58.3 %) had sciatic list. Their Base line PVAS ranged from 6 to 9 with a mean of 7.7 ± 1.05. Base line ODI ranged from 62 to 70 with a mean of 66.6 ±2.4 as shown in table 3 
Group  II (Vertebral Axial Decompression VAX-D):
It included 12 patients: 6 males (50%) and six females (50%). Their age ranged from 32 to 43 years with a mean of 39 ± 3.5. Their BMI ranged between 36.8 and 57 with a mean of 47.8 ± 6.1 as seen in table 1. 
The duration of their symptoms ranged from 4 to 22 days with a mean of 16.1 ± 6.7. Six patients (50%) had bilateral radiculopathy, 6 patients (50%) had positive cross straight leg raising test and 8 patients (66.6%) had sciatic list. Their Base line PVAS ranged from 6 to 9 with a mean of 7.7 ± 1.05. Base line ODI ranged from 62 to 76 with a mean of 69.1 ± 4.04 as shown in table 3.
Group  III (Combined Therapy):
It included 12 patients: 10 males (83.3%) and two females (16.6%). Their age ranged from 29 to 42 years with a mean age of 37.3 ± 3.5 years. Their BMI ranged between 29.9 and 57.1 with a mean of 46.31 ± 7.07 as seen in table 1.  
The duration of their symptoms ranged from 4 to 25 days with a mean of 15.16 ± 7.4. Four patients (33.3 %) had bilateral radiculopathy, 4 patients (33%) had positive cross straight leg raising test and 7 patients (58.3 %) had sciatic list. Their Base line PVAS ranged from 6 to 9 with a mean of 7.8± 1.03. Base line ODI ranged from 60 to 72 with a mean of 65.6 ± 3.3 as shown in table 3.  
Group IV (Medical treatment): 
It included 12 patients: 9 males (75%) and three females (25%). Their age ranged from 35 to 42 years with a mean of 39 ± 2.08. Their BMI ranged between 28.9 and 50.3 with a mean of 40.1± 6.5.
The duration of their symptoms ranged from 4 to 25 days with a mean of 12.2 ± 7.3. Six patients (50%) had bilateral radiculopathy, 6 patients (50%) had positive cross straight leg straight raising test and 6patients (50%) had sciatic list. Their Base line PVAS ranged from 6 to 9 with a mean of 8.1± 1.03. Base line ODI ranged from 62 to 70 with a mean of 67.1 ± 2.1.
There was no statistical significant difference between the four groups at baseline evaluation as regards male and female sex, age and disease duration (p =0.1, p = 0.4 and p = 0.5 respectively). There was a statistical significant difference between the four groups regarding BMI (p= 0.042). 
Further study of the BMI difference revealed that the difference was between group II and IV only. Group II had a higher BMI (47.8 ± 6.1).
There was no statistical significant difference between the four groups as regards PVAS, ODI, bilateral radiculopathy, cross straight leg raising test and sciatic list (p=0.7, p=0.7 = p= 0.8, p = 0.8, p = 0.8 respectively) at baseline evaluation.
To assess the efficacy of each treatment modality, the mean PVAS and mean ODI were measured at baseline, second and third visits in the four groups individually. 
In Group I, there was a statistically significant difference between mean PVAS at baseline, one month and three month visits (7.7±1, 3.2±0.7 and 1± 0.8 respectively, p<0.001), and between mean ODI at baseline, one month and three month visits (66.6 ± 2.4, 39.6± 6.4 and 36.1± 5.6 respectively, p<0.001).
In Group II, there was a statistically significant difference between mean PVAS at baseline, one month and three month visits (7.7±1, 4 ±0.9 and 1.5± 0.6 respectively; p<0.001), and between mean ODI at baseline, one month and three month visits (69.1±4, 56.8±4.7and 34±3.5 respectively; p<0.001).
In Group III, there was a statistically significant difference between mean PVAS at baseline, one month and three month visits (7.8±1, 4.2± 1.4 and 1.6± 1.4 respectively; p<0.001), and between mean ODI at baseline, one month and three month visits (65.6 ± 3.3, 42.8± 9.5 and 13.1± 1.8 respectively; p<0.001).
In Group IV, there was a statistically significant difference between mean PVAS at baseline, one month and three month visits (8.1±1, 6.1±1.8 and 4.8±1.5 respectively; p<0.001), and between mean ODI at baseline, one month and three month visits (67.1±2.1, 61± 3.2 and 55± 5.08 respectively; p<0.001).
To analyze the differences between group means at each visit, the ANOVA test was used. The Baseline (day 0) pain intensity as measured by the mean PVAS was not significantly different in the four groups (p = 0.729). On the second visit (after one month), there was a statistically significant difference in the mean PVAS among the four groups (p< 0.001), group I had the lowest mean PVAS (3.2± 0.8). On the third visit (after 3 months from baseline), the mean PVAS maintained a statistically significant difference between the four groups (p <0.001), again group I had the lowest mean PVAS (1 ± 0.8).
The Baseline (day 0) LBP impact on the different daily activities as measured by the mean ODI was not significantly different among the four groups (p = 0.06). On the second visit (after one month), there was a statistically significant difference in the mean ODI among the four groups (p <0.001), group I had the lowest mean ODI (39.6 ± 6.4). On the third visit (after 3 months from baseline), mean ODI showed a statistically significant difference between the four groups (p <0.001), group III had the lowest mean ODI (13.1± 1.8).
The impact of each treatment modality on both pain and functional improvement was assessed for each group by comparing the mean difference between baseline to one month PVAS and ODI, and between baseline to three month PVAS and ODI, expressed as the mean percent of improvement.   
Baseline to one month PVAS and ODI mean percent of improvement in pain and function was compared for each group. Even though, Group I patients (CT-TFEPSI) had the highest base line to one month PVAS mean  percent of improvement (59.5% ± 5.1) as well as the highest baseline to one month ODI mean percent of improvement (40.45% ± 9.8), the difference was statistically significant (p<0.001).
 Also, there was no simultaneous improvement in pain and function in groups II and IV, as there was a statistical significant difference between the mean percent of improvement in PVAS and ODI (p< 0.001 and p= 0.004 respectively). However, there was no statistical significant difference in group III, p= 0.7.
The outcome results were classified into three classes: 
Poor improvement: in which patients had less than 50% improvement in their PVAS and ODI. 
Good improvement: in which patients had 50 - 75 % improvement in their PVAS and ODI. 
Excellent improvement: in which patients had more than 75% improvement in their PVAS and ODI.    
          As regards improvement in the PVAS after one month of treatment, all patients (100%) in group I (CT-TFEPSI) had good improvement in comparison to group II (VAX-D) in which 7 patients (58.3%) had good improvement and 5 patients (41.7 %) had poor improvement. In group III (Combined Therapy), 1 patient (8.3%) had excellent improvement, 5 patients (41.7%) had good improvement and 6 patients (50%) had poor improvement of PVAS. In group IV (Medical treatment), 3 patients (25%) had good improvement while 9 patients (75%) had poor improvement.
As regards improvement in the ODI after one month of treatment, 2 patients (16.7%) in group I (CT-TFEPSI) had good ODI improvement and 10 patients (83.3%) had poor improvement in comparison to group II (VAX-D) and IV (Medical treatment) in which all patients (100%) had poor improvement in ODI. In group III (Combined Therapy), 4 patients (33.3%) had good ODI improvement and 8 patients (66.7%) had poor improvement.
The overall study impact on both pain and function for each treatment modality was assessed by measuring the mean difference between base line to three month PVAS and ODI, exprecced as a percentage
            Even though, Group I patients (CT-TFEPSI) had the highest base line to three month PVAS mean percent of improvement (87.8%% ± 9.5), group III had the highest baseline to three month ODI mean percent of improvement (79.8% ± 3.1). There was no simultaneous improvement in pain and function in groups I, II and IV, as there was a statistical significant difference between the mean percent of improvement in PVAS and ODI (p< 0.001, p< 0.001 and p= 0.004 respectively). However, there was no statistical significant difference in group III, p= 0.7.
As regards PVAS at the end of the study ( after three months), 11 patients (91.7%) in group I (CT- TFEPSI) had excellent improvement and 1patient (8.3%)  had good improvement in comparison to group II in which  10 patients (83.3%)  had excellent  improvement and 2 patients (16.7 %) had good improvement. In Group III, 8 patients (66.7%) had excellent improvement, 3 patients (25 %) had good improvement and 1 patient (8.3%) had poor improvement. Group IV showed 5 patients (41.7%) with good improvement and 7 patients (58.3%) with poor improvement in the PVAS.
As regards ODI at the end of the study ( after three months),  5 patients (41.7%) in group I (CT- TFEPSI) had good improvement and 7 patients (58.3%) had poor improvement in comparison to group II in which  9 patients (75%)  had good improvement and 3 patients (25%) had poor  improvement. In group III, 11 patients (91.7%) had excellent improvement and 1patient (8.3%) had good improvement. In group IV, all the patients (100%) had poor improvement.
There was no statistically significant correlation between PVAS and ODI mean percent of improvement.
There was no statistical significant difference between males or females in PVAS and ODI mean percent of improvement.
There was no statistical significant correlation between patients' age and PVAS and ODI mean percent of improvement
When correlating disease duration to PVAS mean percent of improvement, a statistically significant inverse correlation was found in group II and IV (r = -0.7, p = 0.013, r = -0.8, p = <0.001 respectively). 
When correlating disease duration to ODI mean percent of improvement, a statistically significant inverse correlation was found in group III (r = -0.6, p =0.023).
There was no statistical significant correlation between the patients' BMI and the mean percent of improvement of PVAS and ODI score in all groups.
There was no statistical significant difference of the means between patients with bilateral radiculopathy and those without in the mean percent of improvement of PVAS and ODI in all groups.
There was no statistical significant difference of the means between patients with positive and negative cross straight leg raising test in the mean percent of improvement of PVAS and ODI in all groups.
There was no statistical difference of the means between patients with sciatic list and those without in the mean percent of improvement of PVAS and ODI in all groups.
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