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Abstract 
Lumbar disc surgery in carefully selected patients who have failed conservative treatments can 
significantly improve quality of life. Minimally invasive treatment of lumbar disc herniation has 
been popularized in recent years. The aim of the study was to assess the outcome of minimal 
invasive (loupe) discectomy among lumbar disc prolapse patients in Sulaimani. A prospective 
study carried out in Shar and Sulaimani Teaching hospitals in Sulaimani city for period from 1st of 
February, 2013 to end of June, 2014 on sample of 30 patients with single level lumbar disc pro- 
lapse admitted to orthopedic units. The data were collected by the researcher through direct inter- 
view and filling a prepared questionnaire. The outcome of surgery was evaluated by comparing 
the symptoms (back pain, leg pain, and leg parathesia) and the muscle power grading (EHL & FHL) 
of the patients pre- and post-operatively. Mean age of studied patients was 39.1 ± 9.3 years. Males 
were more than females. Disc prolapse level was L4-L5 among 17 and L5-S1 among 13 patients. 
Studying the symptoms pre- and post-operatively, revealed significant decrease in leg pain, leg 
parathesia and back pain post-operatively (p < 0.001). Studying EHL & FHL power grading pre- 
and post-operatively, revealed significant increase in muscle power grades 4 and grade 5 post-
operatively (p < 0.001). We concluded that minimal invasive discectomy is good and safe treat-
ment option for lumbar disc prolapse. 
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1. Introduction 
Lumbar disc herniation is a prevalent condition and symptomatic patients present a significant socioeconomic 
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and health burden [1]. Spinal surgery in carefully selected patients who have failed conservative treatments can 
significantly improve quality of life [1] [2]. Sciatica, better defined as sciatic neuralgia or lumbosacral radicular 
syndrome (LSRS), is a frequently diagnosed debilitating spine disorder with an estimated yearly incidence of 5 - 
10 per 1000 persons [3]. The impact of low back-related disorders is quite high, as they remain the number one 
cause of work disability in most Western countries. Sciatica manifests itself as radiating dermatome pain regu-
larly accompanied by diminished jerk reflexes, sensory and motor deficits [4]. 

Minimally invasive treatment of lumbar disc herniation has been popularized in recent years. The concept of 
minimally invasive spine surgery comprises reduced muscle injury while achieving good clinical outcome com-
parable to conventional open surgery. Patients are expected to have less low-back pain, shorter hospitalization, 
faster mobilization and recovery, and quicker resumption of work and daily activities. In addition, cost-effec- 
tiveness is expected to favor minimally invasive surgery [5]. 

The standard surgical treatment of lumbar disc herniation has been open discectomy [6] but there has been a 
trend towards minimally invasive procedures. The minimal invasive discectomy is traditionally done by mobi-
lizing the muscles laterally off the spinous process and lamina using a unilateral retractor. A minimally invasive 
discectomy is thought to decreases surgical morbidity [7] [8]. The purported benefit of the minimally invasive 
approach is that it would allow patients to recover more quickly because of less tissue trauma [9]. The success 
rate of lumbar discectomy is about 70% to 90%. Micro discectomy and minimally invasive discectomy decrease 
surgical exposure and trauma and have success rates of approximately 90% [10]. The surgical treatment of pro-
lapsed lumbar intervertebral disc has evolved since the initial report of lumbar discectomy by Mixter and Barr in 
1934 [11]. 

Lumbar discectomy is the traditional and most common surgical procedure performed in the United States for 
a ruptured or herniated lumbar disc in the lumbar spine; it is the most performed spinal surgical procedure 
worldwide [12] [13]. More than 435,000 herniated lumbar discs in the U.S. receive a discectomy annually [14]. 

2. Patients & Methods 
2.1. Patients 
A prospective study carried out in Shar and Al-Sulaimaniyah Teaching hospitals in Sulaimaniyah city for period 
from 1st of February, 2013 to end of June, 2014 on sample of 30 patients with lumbar disc prolapse admitted to 
orthopedic units. 

2.1.1. Inclusion Criteria 
Patients with lumbar disc herniation (single level) visualized on MRI. (As single level disc prolapse is much 
more common than multiple level prolapses) with signs and symptoms consistent with symptomatic involve-
ment of the nerve root exiting the adjacent neural foramen, including radicular leg pain (unilateral or bilateral). 

2.1.2. Exclusion Criteria 
Disc herniation with multiple levels. 

Spondylodiskitis. 
Segmental instability with disc prolapsed. 
Psychogenic disorders. 
Previous lumbar surgery. 

2.2. Methods 
All patients has been notified about their inclusion in this research and also informed consent has been taken 
from them that they will be included in this desretation. 

2.2.1. Data Collection 
The data were collected by the researcher through direct interview and filling a prepared questionnaire including 
the following information: 

-Demographic: age, gender and occupation. 
-Disc level. 
-Preoperative symptoms: like leg pain, leg parathesia, back pain, muscle weakness and duration of these symp-
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toms. 
-Intraoperative complications: bleeding, dural tear, and nerve root injury. 
-Postoperative symptoms: Leg pain, leg parathesia, back pain and infection. 
-Telephone number. 
The outcome of surgery was evaluated by comparing the symptoms (back pain, leg pain, and leg parathesia) 

and muscle power grading (EHL & FHL) of the patients pre and post-operatively. 
The preoperative diagnosis was made by history, examination, plain radiographs, and MRI (Figure 1). 

2.2.2. Muscle Strength 
Muscle power was assessed using the Medical Research Council grading system—MRC scale [15]. Extensor 
hallucis longus (mainly L5) and flexor hallucis longus (mainly S1) muscles power grading was used to assess 
muscle power of studied patients pre and post-operatively. We test the strength of each muscle and record it in a 
systematic fashion. We conducted testing each muscle immediately with testing of its contralateral counterpart 
to enhance detection of any asymmetries [15]. Muscle strength is often rated on a scale of 0/5 to 5/5 as follows:  
• 0/5: no contraction. 
• 1/5: muscle flicker, but no movement. 
• 2/5: movement possible, but not against gravity. 
• 3/5: movement possible against gravity, but not against resistance. 
• 4/5: movement possible against some resistance. 
• 5/5: normal strength. 

To assess the strength of the EHL, we (right-handed surgeon), stood on the patient's right side, resisting foot 
dorsiflexion with the dorsum of the right hand, and tested extension of the big toe with the left middle finger, or 
both the index and middle finger, placed at the level of the distal phalanx of the big toe. This maneuver allows 
the EHL to exert its maximal strength in isolation. To assess the strength of the FHL, the patient was in supine 
position with the ankle in 30˚ planter flexion, the metatarsophalangeal joint was stabilized by one hand (left 
hand) and holding the proximal phalanx of the big toe in neutral position, the distal phalanx of the big toe was 
placed in extention by the other hand (right hand) and then we instruct the patient to do big toe flexion [16]. 
 

 
Figure 1. Shows the one of MRI scan of studied patients.                                                                 
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2.2.3. Operative Technique 
MID with loupe was performed under spinal anesthesia. The patient was placed prone or (knee chest position) 
on a radiolucent frame suitable for fluoroscopy. Placement of the initial intravenous cannula was confirmed with 
a lateral fluoroscope. An incision of 2 cm was done over the underlying level of disc Prolapse (Figure 2). The 
Para spinal muscles where released by blunt dissection and a modified mini Taylor retractor with micro dis-
cectomy retractor was used to sweep the Para spinal musculature off the lamina edge. The loupe was then put on 
and adjusted such that the surgeon can used it to monitor the operation. A flavectomy was performed using a 
knife and a nerve hook with an upwards angle and a Kerrison punch. The dura and traversing nerve root were 
then identified. Subsequently, the nerve root was retracted medially to expose the herniated disc. The herniated 
disc was then removed with a pituitary rongeur. Following nerve root decompression, the retractor was removed 
and the fascia and 2-cm incision wound was closed. 

2.2.4. Follow Up 
All patients were examined 6 hours after the operation and the day after operation and after an interval of one 
month after surgery. Each follow-up examination was carried out by the researcher for back pain, leg pain and 
parathesia, and for muscle power. 

3. Results 
A total 30 patients with disc prolapse were undergone minimally invasive discectomy and included in this study. 
Mean age of studied patients was 39.1 ± 9.3 years, 60% of them were ≥40 years age and 40% of them were <40 
years age. Nineteen (63.3%) patients were males and 11 (36.7%) were females. Half of studied patients were 
self-employed, 11 (36.7%) patients were housewives and 4 (13.3%) were public servants, Table 1. 

Disc prolapse level was L4-L5 among 17 (56.7%) and L5-S1 among 13 (43.3%), Table 2. 
Mean duration of disc prolapse symptoms preoperatively was 10 ± 9 weeks. Two thirds (70%) of studied pa-

tients had right leg pain, right leg parasthesia and right muscle weakness, on other hand, 9 (30%) patients had 
left leg pain, left leg parasthesia and left muscle weakness. Back pain was present among all patients (100%), 
Table 3. 

EHL grade 4 was present preoperatively among 40% of studied patients, grade 3 (36.7%), grade 2 (13.3%), 
grade 5 (6.7%) and grade 1 (3.3%). FHL grade 3 was present among 33.3% of studied patients, grade 4 (30%), 
grade 5 (23.3%) and grade 2 (13.4%), Table 4. 

4. Statistical Analysis 
All patients’ data entered using computerized statistical software; Statistical Package for Social Sciences (SPSS) 
version 17 was used. In all statistical analysis, level of significance (p value) set at ≤0.05 and the results  
 

 
Figure 2. Incision for minimal invasive discectomy.                                                                   
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Table 1. Demographic characteristics of patients.                                                                             

Variable No. % 

Age (39.1 ± 9.3 years) 

<40 years 12 40.0 

≥40 years 18 60.0 

Total 30 100.0 

Gender 

Male 19 63.3 

Female 11 36.7 

Total 30 100.0 

Occupation 

Housewife 11 36.7 

Self-employed 15 50.0 

Public servant 4 13.3 

Total 30 100.0 

 
Table 2. Site of disc prolapse among studied patients.                                                                  

Variable No. % 

Disc level 

L4-L5 17 56.7 

L5-S1 13 43.3 

Total 30 100.0 

 
Table 3. Preoperative symptoms of disc prolapse patients.                                                                

Variable No. % 

Duration of symptoms mean ± SD (10 ± 9 weeks) 

Leg pain 

Right 21 70.0 

Left 9 30.0 

Leg parasthesia 

Right 21 70.0 

Left 9 30.0 

Back pain 

No 0 - 

Yes 30 100.0 

Muscle weakness 

Right 21 70.0 

Left 9 30.0 
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Table 4. Preoperative EHL & FHL grading for muscles of patients.                                                         

Variable No. % 

EHL grading 

Grade 1 1 3.3 

Grade 2 4 13.3 

Grade 3 11 36.7 

Grade 4 12 40.0 

Grade 5 2 6.7 

Total 30 100.0 

FHL grading 

Grade 1 0 - 

Grade 2 4 13.4 

Grade 3 10 33.3 

Grade 4 9 30.0 

Grade 5 7 23.3 

Total 30 100.0 

 
presented as tables and or graphs. Descriptive statistics presented as (mean ± standard deviation), frequencies 
and percentages. Multiple contingency tables conducted and appropriate statistical tests performed, Chi-square 
used for categorical variables. Fishers exact test used when more than 20% of expected variables less than 5. 
Statistical analysis of the study was done by the specialist in community medicine. 

One month postoperatively, leg pain was absent among 25 (83.3%) patients and present among 5 (16.7%) pa-
tients. Leg parasthesia was absent among all the patients postoperatively. Nineteen (63.3%) patients had back 
pain postoperatively and 11 (36.7%) had no back pain. all the studied patients had no infection postoperatively, 
Table 5. 

One month postoperatively, EHL grade 5 was present among 17 (56.7%), grade 4 (36.7%), grade 3 (6.7%) 
and no patients with grades 1, 2. FHL grade 5 was present among 17 (56.7%), grade 4 (43.3%) and no patients 
in grades 1-3. All these findings were shown in Table 6. 

Studying the symptoms pre and post-operatively revealed significant decrease in leg pain, leg parasthesia and 
back pain post-operatively (p < 0.001), Table 7. 

Studying EHL & FHL grading pre and post-operatively revealed significant increase in grade 4 and grade 5 
postoperatively (p < 0.001), Table 8. 

Intraoperative complications were present among 4 (13.3%) patients and 26 (86.7%) patients had no compli-
cations. bleeding was the intra-operative complication for 4 patients, Table 9. 

We have no postoperative complications. 

5. Discussion 
Minimally invasive techniques have the theoretical advantage of less tissue scarring and better visualization of 
the dura, roots and disc space (as they are done under magnification of operating loupes microscopes), and 
hence are expected to have better postoperative outcomes [17]. 

Mean age of our patients with lumbar disc prolapse was 39.1 ± 9.3 years and more than half of them were ≥ 
40 years age, this is goes with Grag B, et al. study in India (2011) [10] whom report mean age of patients with 
lumbar disc prolapse as 38.7 ± 8 and Lee YG, et al. study in South Korea (2010) [18] reported that high propor-
tion of patients with lumbar disc prolapse tend to occur after 40 years of age. Males with lumbar disc prolapse in 
present study were more than females (63.3% vs. 36.7%). This finding is close to results of Hardenbrook M, et 
al. study in USA (2013) [19] (60% vs. 40%). 



H. A. Jaff et al. 
 

 
217 

Table 5. Postoperative symptoms.                                                                             

Variable No. % 

Leg pain 

No 25 83.3 

Yes 5 16.7 

Leg parasthesia 

No 30 100.0 

Yes 0 - 

Back pain 

No 11 36.7 

Yes 19 63.3 

Infection 

No 30 100.0 

Yes 0 - 

 
Table 6. Postoperative EHL & FHL grading of muscles for patients.                                                            

Variable No. % 

EHL grading 

Grade 1 0 - 

Grade 2 0 - 

Grade 3 2 6.7 

Grade 4 11 36.7 

Grade 5 17 56.7 

Total 30 100.0 

FHL grading 

Grade 1 0 - 

Grade 2 0 - 

Grade 3 0 - 

Grade 4 13 43.3 

Grade 5 17 56.7 

Total 30 100.0 

 
Table 7. Distribution of patients symptoms pre and post-operatively.                                                    

Variable 
Preoperative Postoperative 

χ2 p 
No. % No. % 

Leg pain 

42.8 <0.001 No 0 - 25 100.0 

Yes 30 85.7 5 14.3 

Leg parasthesia 

58.3 <0.001 No 0 - 30 100.0 

Yes 30 100.0 0 - 

Back pain 

13.4 <0.001 No 0 - 11 100.0 

Yes 30 61.2 19 38.8 
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Table 8. Distribution of EHL & FHL grading pre and post-operatively.                                                   

Variable 
Preoperative Postoperative 

χ2 p 
No. % No. % 

EHL grading 

23.6* <0.001 

Grade 1 1 100.0 0 - 

Grade 2 4 100.0 0 - 

Grade 3 11 84.6 2 15.4 

Grade 4 12 52.2 11 47.8 

Grade 5 2 10.5 17 89.5 

FHL grading 

19.6* <0.001 

Grade 2 4 100.0 0 - 

Grade 3 10 100.0 0 - 

Grade 4 9 40.9 13 59.1 

Grade 5 7 29.2 17 70.8 
*Fishers exact test. 
 
Table 9. Intraoperative complications.                                                                                

Variable No. % 

Intraoperative complications 

No 26 86.7 

Yes 4 13.3 

Total 30 100.0 

Bleeding 4 100.0 

Dural tear 0 - 

Nerve root injury 0 - 

Total 4 100.0 

 
Half of patients in this study were self-employed with history of heavy works. This result agreed with results 

of Seidler A, et al. study in Germany (2003) [20] which reported a statistically significant relation between cu-
mulative exposures to weight lifting or carrying and lumbar disc herniation. 

The level of lumbar disc prolapse was at L4-L5 for more than half of studied patients (56.7%). This finding is 
close to results of Musharbash A, et al. study in Jordan (2009) [21] which recorded that common level lumbar 
disc prolapse were at L4-L5 (54.6%). The L4-L5 and L5-S1 are the two lowest levels in the lumbar spine, and 
together with the attached disc, joints, nerves and soft tissues, it provides a variety of functions, including sup-
porting the upper body and allowing motion in multiple directions. However, with its heavy load and range of 
flexibility, these segments are also prone to developing pain from injury and/or from degenerative changes. 

The main symptoms of studied patients pre-operatively were leg pain, leg parathesia, back pain and muscle 
weakness with mean duration of symptoms as 10 ± 9 weeks. Khattak AU, et al. study in Pakistan (2009) [22] 
reported duration of symptom as 6 weeks - 1 year. This difference might be attributed to that our patients have 
less tolerance for pain. Pre-operatively two thirds (76.7%) of the lumbar disc prolapse patients were at grade 3 
and 4 of EHL grading but with better FHL grading (63.3%). Postacchini F, et al. study in Italy (2002) reported 
close findings to our study regarding pre-operative symptoms and EHL grading for Lumbar disc prolapse pa-
tients (80%) undergoing Minimal Invasive Discectomy (MID) [23]. 

The intra-operative complication for studied patients was epidural bleeding only for four patients. No dural 
tear and nerve root injury detected for patients undergone MID in our study. This finding is consistent with re-
sults of Grag B, et al. study in India (2011) [10] and Lee YG, et al. study in South Korea (2010) [24] which re-
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ported the epidural bleeding as intraoperative complication of MID. On other hand, Chang SS, et al. study in 
Taiwan (2009) [25] and Khattak AU, et al. study in Pakistan (2009) [22] reported cases with dural tear and 
nerve root injuries as intraoperative complications. 

One month post-operatively, twenty five patients had no leg pain, no patients had leg parathesia and infection 
except back pain as it was present among 63.3% of them. These results are close to results of Dasenbrock HH, et 
al. study in USA (2012) [26] which concluded that MID for patients with lumbar disc prolapse led to improve-
ment in leg pain and parathesia. Lumbar disc herniation associated with back pain is often related to disc dege-
neration and back pain after minimal invasive discectomy often persists [26]. Our results reported reduction of 
patients with back pain (36.7%) that is close to results of Maida G, et al. study in Italy (2014) [27] which con-
cluded that 44.4% of the patient undergoing MID had improvement in back pain. 

Post-operatively majority of the studied patient were at grade 4 and 5 for muscle strength grading (EHL & 
FHL). This finding is consistent with results of Postacchini F, et al. study in Italy (2002) [23] which concluded a 
complete recovery of muscle strength in 91% (106) of the patients. 

The present study revealed significant improvement in symptoms (leg pain, leg parathesia and back pain) and 
muscle strength (EHL & FHL grading) of lumbar disc prolapse patients two months after Minimal Invasive dis-
cectomy (p < 0.001). This finding is consistent with results of Gibson AJN, et al. study in Netherlands (2012) 
[15], Blamoutier A study in France (2013) [16] and Majeed SA, et al. in India (2013) [18]. 

6. Conclusions 
• Minimal invasive discectomy is a good treatment option for lumbar disc prolapse. 
• Minimal invasive discectomy is associated with low rate of complications, and a little tissue damage. 
• Although significant reduction of back pain after MID, more than half of patients still present back pain 

post-operatively. 

7. Recommendations 
• Encouraging and supporting treatment of lumbar disc prolapse patients with minimal invasive discectomy. 
• Emphasis on training courses of MID on animals and cadavers for spinal and orthopedic surgeons. 
• Further large sized studies on efficacy and safety of MID should be supported. 
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