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ARTICLE CASE STUDY 

ABSTRACT 

Introduction: Foot drop is defined as the inability to lift the foot up at the ankle (dorsiflex). Patient with foot drop are frequently 

encountered in the clinic but foot drop as the complication of orthopedic surgery is much less common. Case description: A case of a 

45 year old male is presented in this report with a history of chronic low back pain and lumbar degenerative disease who underwent 

posterior decompression and spinal fusion of L4-L5 which further led to sudden weakness in the right lower leg without any 

complaints of pain. It resulted in secondary complications like loss of complete motor activity of the lower leg, improper gait and 

difficulty in carrying out activities of daily living since the patient did not show any concern initially. Assessment, medical history and 

treatment have been discussed in this case study. Conclusion: The case study concluded that there is a significant effect of the given 

therapeutic intervention on the muscle strength, muscle re-education and Activities of daily living (ADL) of the patient. The 

secondary complication can be avoided if the patients would get the proper care from the beginning. 

 

Keywords: Foot drop, gait, muscle re-education 

 

 

 

1. INTRODUCTION 

Foot drop is defined as the lack of ability in a person to lift the foot up at the ankle (dorsiflex), wherein dorsiflexion enables him to 

achieve ground clearance during walking (Graham, 2010). On the basis of the causes, foot drop can be unilateral or bilateral. On the 

basis of origin, foot drop can be of central or peripheral origin. Central neurological causes of foot drop include Multiple sclerosis, 

Acquired brain injury, Spinal cord injury above T12, Stroke, Hereditary spastic paraparesis (Graham, 2010). The most prevailing 

peripheral cause of foot drop is the injury to the common peroneal nerve, which provides nerve supply to the ankle joint and foot 

extensors. In addition, the various causes such as sciatic nerve injury, lumbar plexopathies and L4-L5 radiculopathy can result in foot 

drop. It is reported that the lower leg compartment syndromes can also result in foot drop deformity (Bielecki et al., 2012). Foot 

drop causes weakness in the dorsiflexor muscles and can also affect the muscles of eversion, which include peroneus tertius and 

peroneus longus muscles (Disler et al., 2002). It leads to an alteration in the gait pattern, which  often leads to an increased risk of 

falls reason being the inability of the foot to bring about ground clearance effectively as a result of weak or absent voluntary ankle 

dorsiflexion (Everaert et al., 2013). The interventions for the foot drop includes a ’wait and see’ approach, physiotherapy, orthotics 

(appliances), surgery or drug therapy (Disler et al., 2002). Case presented in this report is of degenerative disc disease at the L4-L5 

level and after operation of posterior decompression and spinal fusion, patient suddenly felt numbness and it resulted in foot drop.  

 

2. PATIENT INFORMATION 

A 45-years-old male, farm worker by occupation, with body mass index of 25.5kg/m2 and right hand dominant was referred into the 

rehabilitation department. The patient stated that he was admitted to the hospital with the complaints of chronic low back pain. He 

was diagnosed with degenerative disc disease with right sided radiculopathy noted at L4-L5. Posterior decompression and spinal 

fusion at L4-L5 levels were performed. Immediately after the surgery, the patient presented with mild weakness in his right foot. Due 

to the negligence of the surgeon, the patient was then discharged without taking the above problem into consideration. Three 

months after the surgery, patient came to our rehabilitation department presenting complaints of burning sensations over the 

anterolateral aspect of right leg. Furthermore, he presented with hypoesthesia when compared to the normal side and he was 

unable to dorsiflex his right ankle thereby leading to alteration in the gait pattern and hindrance in the activities of daily living. 

 

Table 1 Range of motion assessment of the affected side  

 

 
Active ROM Passive ROM 

Knee Flexion and extension 0-130 0-135 

Ankle  

Dorsiflexion  Unable to perform 0-20 

Plantarflexion  0-40 0-45 

Inversion  0-32 0-35 

Eversion Unable to perform 0-10 
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ARTICLE CASE STUDY 

Patient presented relevant family history of chronic low back pain. Patient also presented with a history of tobacco chewing from 

the past 10 years along with bowel disturbances. On examination, muscle power of dorsiflexors of the right ankle and great toe was 

0/5 and evertors of right leg was 1/5  and the strength of hip flexors, knee extensors and ankle plantar flexors was 4/5,as performed 

according to the medical research council. Range of motion assessment of the affected side has been shown in the table 1. 

The neurological assessment showed impaired sensation at the L4-L5 dermatomes of the right side. Knee and ankle muscle 

stretch reflexes were intact bilaterally. On gait assessment, the patient presented with a typical steppage gait with the absence of 

heel strike since the patient dropped his toes first on the ground and performed excessive flexion of knee for effective ground 

clearance. The patient walked with assistance of a stick as shown in figure 1 & 2. 

 

 

  

Figure 1      Figure 2 

 

Figure 1 and 2 showing typical steppage gait/slap gait pattern in patient 

  

Other than this, patient was assessed with Foot and Ankle Disability Index which measured the ADLs, Motor and Sensory 

domains. Pre operative assessment scored 43 points out of total 104 points. The strength duration curve was taken on the first day 

of rehabilitation to know the rate of denervation showed some characteristics (fig. 3 - 5).  

 

 

 

Figure 3 The graph shows the strength duration curve for Tibialis anterior muscle. Nature of the graph is very steep and it does not 

show any activity to the impulses of shorter duration than 3ms  
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ARTICLE CASE STUDY 

 

 

Figure 4 Figure shows the strength duration curve graph for extensor hallucis longus muscle. Nature of the graph is showing the 

kink at 3ms of duration and it shows the contraction upto 0.1ms and does not show any activity to impulses shorter than that. 

 

 

 

Figure 5 shows the strength duration graph of peroneus longus. Nature of the graph is steep and the muscle does not show any 

contraction to the short duration impulses after 3ms 

 

Systemic examination was not significant. His complete blood count, renal and liver function tests, urine routine examination and 

muscle enzymes were within normal limits. Electrophysiological examination, strength duration curve was performed on the first day 

of rehabilitative treatment of the muscle tibialis anterior and peroneus longus, which showed significant denervation. Diagnostic 

challenges were faced due to the financially low condition of the patient as we were unable to know the extent of lesion due to 

unavailability of EMG and NCV reports. 
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ARTICLE CASE STUDY 

There was no evidence of any central causes like spasticity, dystonia, diminished or absent ipsilateral superficial reflexes, extensor 

plantar response. The patient does not show any compressive neuropathy as he was operated with posterior decompression of 

lumbar spine. The foot drop was caused after the laminectomy and spinectomy surgery which rules out the foot drop caused by 

degenerative disease. Therapeutic intervention started from the very first day of a patient's visit after taking the proper written 

informed consent from the patient. Preventive measures, like passive tendo achilles stretching were started and patient performed 

effective stretching in every 2hour for it being a late case. Stretches were taught for all the joints of right lower limb, which are hip, 

knee and ankle stretching, wherein 5 repetitions were performed with 15 second hold (2sets) Static back extension exercises were 

included for core strengthening which helped to enhance the muscular strength. It was given 10 repetitions with 10 second hold 

(2sets). (Ankle-Foot-Orthosis) splint was prescribed to maintain proper alignment of the ankle and foot and also for walking with a 

proper gait. Gait training was done for approximately 10 min. Removal of splint was advised during the night. 

Proper care of limb was taught to the patient in order to prevent the skin from infection. Proper inspection of the region was 

advised to look for any bruises. As the skin type of the patient was dry, he was informed to apply moisturizing ointment over that 

part. Electrical muscle stimulation was given to the affected muscles (current type-Intermittent Galvanic; Wavelength-Triangular; 

duration-15min) for effective muscle education. Visual Feedback exercises were advised to the patient in order to improve the 

posture and gait pattern. On 20th day of rehabilitation, patient showed voluntary movement of extensors of finger and big toe. 

Strength duration curve was taken after 20th days of rehabilitation, which showed decrease in the denervation rate of extensor 

hallucis longus, peroneus longus and tibialis anterior and there was an increase in the muscle strength of lower extremity muscles, 

which was performed by medical research council. 

 

Muscle strength according to Medical Research Council 

Muscle power of right sided dorsiflexors of ankle was noted as 1/5 and great toe as 3/5 and evertors of right leg as 2/5 while the 

strength of hip flexors, knee extensors and ankle plantar flexors were 4/5 according to the medical research council. 

 

  Strength-Duration Curve after 20th day of rehabilitation 

 

 

Figure 6 shows the SD curve of extensor halluces longus which shows significant improvement in the proportion of denervation  

 

The assessment was taken after 20th day of rehabilitation through Foot Ankle Disability Index (FADI) where patient scored 72 

points out of 104 (figure 6 -8).  

 

3. DISCUSSION 

Strength in this case was the fact that patient was highly motivated and performed the exercise program with good enthusiasm 

Limitations included the numbers of follow up, which was less because the patient was unable to pay the medical expenses due to 
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financial instability. He had not been diagnosed with EMG, NCV and radiographic investigations like computed tomography because 

of the same reason. A common complication of orthopedic surgery for the lower back, hip and knee is the injury to the peripheral 

nerves, which supply the dorsiflexors. Any type of damage or disease to these nerves can also lead to foot drop (Graham, 2010) 

 

 

Figure 7 shows the SD curve of Tibialis anterior muscle which also shows less steep nature of the curve which was prior to the 

treatment 

 

 

 

Figure 8 shows the SD curve of the Peroneus longus muscle showing decrease in the rate of denervation by showing the visible 

contraction to the shorter duration impulses 

 

The most critical factors for the management include reduction in the further loss of movement at the ankle and to alleviate the 

detrimental effect of foot drop on gait. When applying stretching technique, the proper duration and frequency are extremely 

significant. While performing a stretching technique, 30 seconds application was found to be of the most effective duration since the 

duration of applications which last longer than 30 seconds did not show any further increase in extensibility (Reddy and Alahmari, 

2016). Stretching at a low intensity also showed a more effective elongation in the dense connective tissue, which is a major 

component found in the chronic contractures, with less soft tissue damage and post-exercise soreness than a high-intensity stretch 
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(Kisner and Colby, 2007). Ankle-orthosis (AFO) is the most widely used orthosis used for foot drop (Everaert et al., 2013). If AFO is 

used regularly in conjunction with exercise, it will reduce the risk of falling besides enhancing mobility (York and Chakrabarty, 2019).  

Effective electrical stimulation includes stimulating the weakened muscle by utilizing surface or implanted electrodes alone or in 

conjunction with the related peroneal nerve to recruit more muscle fibers to resolve weakness (York and Chakrabarty, 2019). A 

slowly increasing triangular pulse is required to stimulate a particular denervated muscle, because this muscle has less capacity to 

accommodate. So as to achieve a contraction in a denervated muscle, either triangular pulses of long duration (100–500 ms)  or 

rectangular pulses of sufficient duration (30 ms or more) can be used (Pieber et al., 2015). As with any area of the body with reduced 

or no sensation, the principle of skin care must be taught. Skin care is necessary to prevent any further skin complications. 

 

4. CONCLUSION 

The present case is an example of the peripheral neuropathy secondary to lumbar posterior decompression and discectomy. This 

case report is not much frequently publishing model regards “physiotherapy on unilateral foot drop” and current work done with 

suitable discussions. Our 20th day rehabilitation program may have a significant positive effect on muscle re-education through 

electrical stimulation as well as on the muscle strength of tibialis anterior, extensor halluces longus and peroneus longus muscles. 

The collective effect of the stretching, splinting and electrical stimulation had produced a potential benefit on the activities of daily 

living of the patient.  
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