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ABSTRACT 

Objective:  To determine the outcome of surgical treatment for lumder disc herniation causing the painful 

incomplete foot drop. 

Material and Methods:  This retrospective observational study was conducted at the Department of 

Neurosurgery Lady Reading Hospital, Peshawar. Both Male and female patients with lumbar disc disease 

causing unilateral incomplete painful foot drop were included in our study. Patients with complete or painless 

foot drop, bilateral foot-drop, Multiple level disc prolapse, cauda equina syndrome or sciatic neuropathy due to 

injection injury were excluded. Patients were followed was post-operatively in terms of power in foot dorsiflexion, 

medical research council (MRC) grade and pain relief  on a Visual Analogue Scale (VAS) after 1 month and then 

after 6 months. 

Results: Total number of patients included were 43. Age was ranging from 18 years to 54 years and mean age 

was 33 years. Before surgery,  power of MRC grade 3 or less, but greater than 1 in dorsiflexion was noted in all 

patients. The pain was scaled using VAS. Post peratively, at 1 month follow up, the foot-drop improved to MRC 

grade 4 or 5 along with pain relief of ≥ 2 points on VAS in 81. 4% (n = 35) patients and at 6 month follow-up, the 

figure rose to 93% (n = 40). 

Conclusion:  Lumbar disc disease can cause a debilitating foot-drop and pain. Improving or restoring a 

neurology early surgical intervention has proven benefits. 

Keywords:  Discectomy, cauda equina syndrome, Lumbar disc herniation, Visual Analogue Scale. 

Abbreviations:  VAS: Visual Analogue Scale. MRC: Medical Research Council. 

 
INTRODUCTION 

Lumbar disc prolapse with associated sequelae is one 

of the most common neurosurgical entities, which 

comparatively affects the male population more than 

the female population.1 MRI is the investiagtion choice 

for the diagnosis of lumbar disc herniation.2 L4 – L5 

and L5 – S1 are most commonly involved sites with 

disc herniation mainly affecting L5 and S1 nerve roots 

repectively.3 Motor impairment of L5 nerve root 

affects the big toe extension and patient usually can 

not use his/her heel effectively while walking hence, 

causing foot drop. S1 motor nerve root impairment 

results in weak plantar flexion and there is weakness in 

foot eversion. 

 Foot drop means weakness in or absence of ankle 

and toe dorsiflexion. It occurs due to underlying 

neurological, muscular or anatomical problems, but 

mostly a neurological cause is implicated. The 

neurological cause may be central i.e., motor neuron 

disease and parasaggital lesions involving cortex or 

subcortical area or peripheraly, lumbar rediculopathy 

or mononeuropathies of the common peroneal nerve or 

its deepest branch or sciatic nerve.4,5,6 Weakness in 

dorsiflexion is mainly caused by disc prolapse at L4 –

L5 level and L5 nerve root is mainly implicated.7 

Electrical stimulation stimulation conducted by 

McCulloch showed that tibialis anteior and extensor 

hallucis longus muscles are innervated by L5 nerve 
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root along with adjacent L4 and S1 roots.8 Hence, an 

interverteberal disc at L4 – L5 level or L5 – S1 level 

can cause foot drop. Microdiscectomy being 

introduced in 1977 is considered to be the surgery of 

choice for lumbar disc prolapse with radicular 

symptoms.9 The efficacy of this surgery in terms of 

improvement in foot drop is widely accepted with 

lesser complication rate than the older conventional 

procedures. Certain factors influence the outcome after 

this surgery. Studies show the degree of preoperative 

weakness of tibialis anterior muscle and duration of 

weakness to be important prognostic factors in 

predicting power improvement after surgery.10,11 

Guiguietal found that along with other factors, 

duration of foot drop < 6 weeks is associated with 

better outcome.12 Preoperative gradation of tibialis 

anterior muscle strength also affects the post-operative 

recovery in foot drop after surgery.10 

 In the current study, we retrospectively evaluated 

the effectiveness of lumbar disc surgery in terms of

 

 
 

Fig. 1: Middle age male with disc prolapse at L4 – L5 level on left side. Patient had a painful weakness (on MRC scale) in 

foot dorsiflexion. 
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improvement in the motor deficit of tibialis anterior 

muscle and radicular pain, when the foot drop is still 

partial and painful and its duration is less than 1 

month. 

 
MATERIAL AND METHODS 

Study Setting 

This study was performed in Neurosurgery 

Department, Lady Reading Hospital, Peshawar. The 

study type was retrospective observational one. The 

study was conducted for five years (Jul 2013 to June 

2018). A total of 43 patients enlisted in consecutive 

nonprobability manner. 

 
Inclusion Criteria 

The patients with unilateral partial painful foot drop 

(MRC grade 2 and grade 3) with MRI findings of 

single level lumbar disc prolapse were included. 

 
Exclusion Criteria 

The patients with complete foot drop (MRC grade 1), 

painless foot drop, bilateral foot drop, multiple level 

disc prolapse, caudaequina syndrome and patients with 

foot drop due to ischemic limb or sciatic neuropathy 

due to injection injury were excluded from the study. 

 
Clinical Management 

After getting approval from hospital ethical committee 

and taking the informed consents, medical record of 

the 43 patients were evaluated. All the patients were 

having MRC grade 3 or less but more than 1 power in 

the tibialis anterior muscle on the painful foot drop 

side. All the patients were operated within 1 month of 

the onset of symptom. Post operative followup was 

doneat 1st and 6th month duration. Postoperative 

improvement to MRC grade 4 or 5 with improvement 

in pain on a visual analog scale (VAS) of 2 or more 

were taken as a good outcome (improvement). 

Postoperative MRC grade less than 4 and/or no 

improvement of pain on the VAS of atleast two points 

was regarded as no improvement. Any worsening of 

MRC grade or pain from the preoperative assessment 

was taken as poor outcome. All the information was 

entered on a specialy designed proforma for this 

purpose. 

 

Surgical Steps 

Fenestration discectomy was the surgical procedure 

performed in all the patients. In this procedure under 

general anesthesia patient was put in prone position, 

specially designed horse shoe shaped pillows were 

 

 
 

Fig. 2: Same patient with left sided prolapse disc (L4 L5). 

The diagnostic axial cut is selected. 

 

used to support the chest and abdomen of the patient 

without compromising the patient’s chest expansion 

during ventilation and avoiding exerting excessive 

abdominal pressure. Lumbar area was clean and 

draped. Mid line incision was given in skin, 

subcutaneous tissue and lumbar fascia. On the affected 

side unilateral muscle dissection was done. 

Fenestration was then performed of the two laminae 

avoiding the facet joints. Ligamentum flavum was then 

removed under a loop or microscope and lumbar root 

was retracted medially. The size-11 blade was used to 

give incision in the annulus of the offending disc and 

was removed with pituitary rongeur. Thorough wash 

was done with normal saline and the wound was 

closed in reverse order. 

 
RESULTS 

Age Range 

The total number of patients were 43. Patients’ age 

ranged between 18 years and 54 years with mean of 33 

years. 

 
Gender Distribution 

There were 25 (58%) male patients and 18 (42%)
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Table1:  Level of Disc Herniation & Outcome after Surgery. 
 

Total Patients 
Level Involved Improvement after 1 

Month 

Improvement after 6 

Months 
Complications 

L4 – L5 L5 – S1 

43 88.4% (n = 38) 11.6% (n = 5) 81. 4% (n = 35) 93% (n = 40) Nil 

 
female patients. 

 
Clinical Presentation 

Figure 1 shows the frequency of right or left foot 

involved. 62. 79% (n = 27) patients were operated 

within two weeks time of onset of symptoms while the 

other 37. 21% (n = 16) patients were operated between 

2 weeks and one month time of onset of foot drop. 

Frequency of disc prolapse level and recovery in foot 

drop in terms of power (to MRC grade ≥ 4) and pain 

(≥ 2 points decrease on visualanalogue score) at 1 

month and 6 month are presented in tabulated form 

below. There was no worsening of foot drop or 

increase in pain noted in any of patients 1 and 6 

months after surgery. 

 

58.14%

41.86%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

Right (n = 25 Left (n = 18)

Foot Involved

 
 

Fig. 3:  Prevalence of Foot Involved. 

 
DISCUSSION 

Lumbar disc prolapse is one of the most common 

neurosurgical disorder. Males are comparatively more 

prone to this condition than females due to excessive 

exposure of their spine to heavy workload. Smoking is 

another contributing factor to this.13,14 Male to female 

ratio in a local study was 1.42:1 with an average age of 

36 years while in our study this ratio is 1.39:1 with an 

average age of 33 years.2 Lumbar disc prolapse is 

more common at L4 – L5 and L5 – S1 level 1.5 

 Lower backache radiating to lower limb causing 

foot drop can be the presenting symptom of lower 

lumbar disc prolapse. Tibialis anterior muscle 

weakness, called as foot drop, is due to lumbar nerve 

root defect, and compression or inflammation due to 

stenosis caused by herniated disc is one of the cause.16 

Painful foot drop presents to a neurosurgeon 

comparatively earlier than the painless one. Hence, the 

cause is usually an acute one and the damage is 

resultantly partial. Controversy exists about the time of 

operation and resultant outcome. Postacchini et al10 

and Aono et al11 found that amount of weakness pre 

operatively is directly associated to duration of foot-

drop. Similarly, Guigui et al12 found single nerve root 

involvement, and< 6 weeks duration of weakness 

results in good recovery; they failed to identify an 

association between severity of weakness and 

recovery. On the other hand, Iizuka et al17 found 

relationship between pre-operative strength on 

dorsiflexion and post-operative recovery but no 

association with the duration of weakness. 

 In our study, foot drop was due to intervertebral 

disc prolapse at L4 – L5 level in the majority of cases 

(88.4%) which is consistent with findings in study 

conducted by Liu K et al.18 We found good results in 

terms of improvement in Tibialis anterior muscle 

strength after surgery when the patients present with 

short duration of symptoms and the foot-drop are 

painful. Our patients presented to us with partial foot 

drop, when its MRC grade was equal to or less than 3 

and more than 1and hence our results showed that it 

was salvageable. Same results are shown with study 

conducted by Bhargava et al,16 in which 89% patient 

showed complete recovery of foot drop who presented 

within 4 weeks of onset of symptoms. He also showed 

that good pre-operative strength of Tibialis anterior 

muscle is also associated with improved post-operative 

outcome. While our study included patients with 

duration of foot drop of one month or less, Takenaka 

et al19 showed the least favorable outcome for patients 

having a duration of foot-drop of more than 1 month. 

He also showed a probability estimate of improvement 

in MRC grade to 3 or more of 94% if the pre-operative 
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duration of the partial foot-drop was less than a month, 

which is consistent with our findings. We also 

concluded in our study that 81. 4% of patients showed 

post-operative recovery of foot drop to MRC grade 

≥ 4, and improvement in VAS of ≥ 2 points after 1 

month while it was 93% after 6 month follow-up. This 

was consistent with the findings of Bhargava et al,16 

which showed significant improvement after 6 months 

of surgery. 

 
Recommendations for Study 

Lumbar disc surgery is one of the most frequently 

performed surgeries worldwide. A lot of research work 

has been done on its efficacy. In our unit, our research 

team opted for conducting a thorough study on the 

efficacy of lumbar disc surgery in terms of improving 

neurology. Since acute cases of foot drop with 

associated pain is selected as our study target group. 

 
CONCLUSION 

Foot drop can be a debilitating consequence of lumbar 

disc herniation. Its early diagnosis and timely 

management are the key to recovery. Pain is a blessing 

in this case, hence it signifies the shorter duration of 

the nerve root malfunction and most of the time the 

foot drop is partial. MRI is the investigation of choice 

to diagnose lumbar disc prolapse. Considering all 

these facts while managing a foot drop case 

significantly favors the surgical outcome and improves 

the patient’s quality of life. 

 
Limitations of Study 

A significant number of patients should be included in 

study to generalize our study results. Long duration of 

study was required to collect required pool of patients 

presenting with painful foot drop. 
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