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ABSTRACT 

     This Randomized control trail research designs a proposed rehabilitation program using 

conservative treatment: McKenzie exercises and electrical stimulation TENS (Transcutaneous 

Electrical Nerve Stimulation) and diclofenac to relieve chronic sciatica pain. Sciatica is a common 

cause of pain and disability, has a less favorable outcome. However, conservative treatment including 

McKenzie exercises, TENS and Diclofenac have very effectible outcomes for lumber back pain 

including sciatica conducted on 300 patients to show its effect in reducing pain and other associated 

symptoms. The research sample was chosen by the intentional method from Zayn al-Abidin hospital 

and Sayyida Khadija al-Kubra hospital. Study research duration was from August 2022 to August 

2023. We used oxford scale for muscle strength, VAS (visual analog scale for pain), and goniometer 

for joint range of motion (ROM). Results showed that there was a significant improvement in 

diclofenac group more than TENS and McKenzie exercises in reducing pain (p=0.006) (p=0.001) and 

improve knee flexion ROM (P=0.548), increasing muscle power. There was a significant decrease in 

patient pain by TENS modality and increase in muscle power by all treatment methods, the knee 

flexion ROM improved in diclofenac, but no significant difference between the two other treatment 

Group . 

Keywords: Sciatica, pain management, McKenzie exercises, TENS, diclofenac.

1. Introduction 

    A relationship between pathology of the lumbar spine and leg pain was already suspected by the 
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ancient Greeks and Egyptians.  Hippocrates was allegedly the first to use the term Sciatica, from the 

Greek word for hip ‘ischios’[1]. Although sciatica is a commonly used term, it may also cause 

confusion because it has been used to describe any type of back or leg pain [2]. But in most cases, 

and also in this paper, sciatica is used to describe pain that radiates downwards from the buttock along 

the course of the lumbosacral nerve roots. An alternative term for sciatica that is often used is lumbar 

radiculopathy. The sciatic nerve (SN), which originates from the ventral root of the spinal nerves (L4 

to S3), runs along the back of the thigh [3]. It exits the pelvis through the greater sciatic foramen 

below the piriformis, and at the level of the upper angle of the popliteal fossa, it splits into the 

Common Peroneal Nerve (CPN) and Tibial Nerve (TN). Spondylolisthesis, foraminal stenosis, 

lumbar stenosis, and cancer are rarer causes [4]. The lumbar nerve root is compressed, which may 

lead to inflammation, and is the common factor in all of these diseases. Evidence suggests that a mix 

of pressure-related, inflammatory, and immunological processes, rather than just pressure on the 

nerve root, is what causes sciatica [5]. Physiotherapy, which tries to improve the patient with sciatica's 

physical and mental health, is a crucial part of conservative treatment [6]. Therapeutic exercises and 

electrical stimulation are considered part of the therapeutic intervention for treating sciatica in 

addition to other treatment methods, but in particular pain control modalities such as Trans Cutaneous 

Electrical Nerve stimulation (TENS) , rehabilitation exercises and diclofenac treatment that are going 

discussed in this research [7]. The aim of this study is to obtain a therapeutic result from the treatment 

with modalities (TENS), the effect of Mackenzie exercises, and the effect of diclofenac on a patient 

with chronic sciatica.   The Sciatic peripheral neuropathy is a sever radiating pain felt from low back 

to one or both legs. In about 90% of sciatica is caused by herniated disc with sciatic nerve root 

compression. This condition becomes chronic if it lasts 3 months or being recurrent sciatica. Anyway, 

sciatica considered as advance stage [8-9].  

   Sciatic nerve is the longest and largest nerve in the human body and it’s the nerve where derivative 

from the sacral plexus. Arises from the anterior rami of the lower lumbar (L4-L5) and upper sacral 

spinal nerves (S1-S2-S3) from these spinal nerves sciatic nerve contains fibers from two divisions the 

posterior and anterior. The lumbosacral area is where the sciatic nerve originates it descending to the 

thigh posteriorly. Then the nerve splitting into two main terminal branches the tibial nerve and 

common peroneal nerve before entering the popliteal fossa [10].The main function of the sciatic nerve 

is to supply the skin and muscles in the thigh, leg, and foot with sensory and motor signals [11].  
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    The sciatica may develop in many ways, among most common causes like discs herniation. This 

slippage may lead the L5 nerve root to pinch as it leaves the spinal cord, Degenerative disc, 

Piriformis syndrome [13]. 

The symptoms of sciatica include:  

• Numbness or weakness in lower back, buttock, leg or feet.  

• Moderate to severe pain in lower back.  

• “Pins and needles” that patient may feel down to his/her legs, feet or toes  

• Pain that worsens with motion, may result in loss of movement.   

• The patient may lose bowel and bladder control due to cauda equine Clinical signs of 

sciatica include:   

• Difficulty external rotation and abduction of the hip joint.  

• Foot drop.   

• Equinus or Equinovarus deformity.  

• Muscle weakness or atrophy [14].    

Risk factors:  

• Age: sciatica frequently occurs between 30 and 60 years.   

• Obesity.   

• Prolonged sitting: Those who sit for a long time are more likely to develop sciatica.   

• Diabetes.   

• Inactivity life style   

• Sex: women are more susceptible than men [15]. 

   The diagnosis started with complete history of patient: To ask patient when did your pain started? 

Where the pain travels? And what it’s exactly feel like? Then perform some physical examination on 

him. The physical examination assessment of sciatic neuropathy may begin with straight leg raise 

   Origin    (L4_ L5) (S1 _S2_ S3)  

   

   Branches    

Tibial nerve which continues to posterior compartment of leg and foot, common 

fibular (peroneal) nerve that travel to down to anterior and lateral compartment 

of the leg and foot.  

        

    

     Supply   

Motor: long head of biceps femoris .M., short head of biceps femoris .M.  

Superficially adductor Magnus .M., laterally to semitendinosus and 

semimembranosus muscles.   

Sensory: Posterior thigh, posterolateral leg, dorsum and sole of the foot.[12] 
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(SLR). Straight leg raise can be performed actively or passively by the specialized by raising one of 

lower extremities of the client/patient while lying supine with the knee joint extended [16]. Because 

sciatic neuropathy might be caused by piriformis syndrome [17]. it’s essential to assess the piriformis 

muscle for tightness that cause due to the compression against the sciatic nerve, so this can be done 

by palpation and via assessing the muscle ability to lengthen by stretching it [18]. 

Slump test: This test begins with patient setting upright with both hands behind the back. Then the 

patient bends /slumps facing forward at the hip, bends their neck so that their chin touches their chest, 

and one of the knees is extended to a possible degree. If this position may cause any pain or 

discomfort, sciatica might be presented [19,20].Doctors may use some imaging tools for diagnosis 

such as X-rays, computerized tomography (CT) and magnetic resonance imaging (MRI), this can help 

them to determine which nerve roots are affected [21].  

The management includes: 

• Medications: such as anti-inflammatories medications, muscle relaxants, anti-seizure, 

and tricyclic antidepressants.   

• Physical therapy:    

• Steroid injections.   

• Surgery: This option is only considered when the affected nerve has caused extreme  

• Weakness  [22,23,24]. 

2. Methods 

 

Study design  Randomized controlled trial  

Source of collection sample Zayn al-Abidin Hospital  

Sayyida Kadija al-Kubra Hospital. 

Duration of study  One year 

from 1 August 2022 to 1 August 2023  

Inclusion criteria All patients diagnosed with chronic sciatic neuritis and their 

ages between 30 and 60 years.  

 

Exclusion criteria 

-pregnant women  

-Oncology patients  

-Diabetics  
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Medications such as: 

Diclofenac (50-75mg/day) administrated orally showed moderate quality of relieving pain in 

chronic sciatica [25,26]. 

Contraindication: 

Hypersensitivity to diclofenac, asthma, peptic ulcer, kidney or liver disease and coronary artery 

bypass graft (CABG) are the most common contraindications for diclofenac [27]. 

On the other hand, physiotherapy treatment modalities, such as TENS, are used including 

exercises in general [28,29]. 

TENS (Trans Cutaneous Electrical Nerve Stimulation): 

Is a non-invasive, safe, inexpensive, and easy to use electrical stimulation technique that     

delivers specific electrical pulses through the skin for stimulate nerves, reduce pain and treats 

disease. These methods effectively outcomes by increasing the blood flow (circulation) in the 

affected area thus improving pain. Based on frequency of stimulation, intensity, and the 

electrode placement on skin [30]. 

Contraindication:   

Not everyone can use TENS, because it’s not safe to use without medical advice. The TENS is 

contraindication in:  

 

• There is a pacemaker or metallic implant.   

• Pregnancy, especially in early pregnancy.   

• Neurological condition such as epilepsy.   

• Loss of skin sensation.   

The McKenzie method of mechanical diagnosis and therapy (MDT)) was developed in the 

1950s by New Zealand physiotherapist Robin McKenzie is a technique primarily used in 

physical therapy. And in 1981, he launched the concept of Mechanical Diagnosis and Therapy 

(MDT), a technique that includes diagnosis and assessment. The McKenzie exercise is a 

treatment method for patients who suffering from low back pain [31]. The McKenzie method 

relies on 3 steps, the first is evaluation, the second is treatment, and the third is prevention. 

The first taking history and performing physical examination, Treatment aims to centralize pain 

and reduce symptoms. As for prevention, it includes teaching and encouraging the patient to 

exercise regularly and take care of his health. In fact, many evidences indicate the importance 
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of the Mackenzie method in reducing chronic low back pain, and it has effectiveness [32]. The 

short term and the long term as well. In this article, there is a breakdown of how to perform the 

McKenzie method exercises, and other information  

 about them. This tale about indication and contraindication of McKenzie exercise:  

 

                 

 

  

  

        

Type of McKenzie exercise:   

1-Prone press-ups or Cobra stretch  

2-Stright leg rises    

3-Lying Supine with Knees to Chest   

4-Lying Prone . 

  

3. Statistical Study  

IBM SPSS (version 20) was used for Statistical study. Means, standard deviations (SD), Frequency 

and percentages were enclosed for basic Descriptive. One-way Anova was used to compare between 

the three groups. P value <0.05 was appraised as statistically significant. 

 

4. Results  

The study included a group of 300 patients with Sciatica who fulfilled the criteria of the study. 

 

As shown in This Chart 

shows the statistical 

difference between genders 

in each treatment group  
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Table 1. The distribution of patients according to age group. 

 

 

Table (2) The comparison between pre-treatment and post-treatment for each treatment 

group. 

 

variables   TENS  

Mean ± SD  

Mackenzie exercises 

 Mean ± SD  

Diclofenac 

Mean ± SD 

p-value 

Pain  Pre- treatment  8.4±0.966  7±1.25  8.3±1.06   

Post- treatment  4.5±0.95  6.4±1.26    5.3±0.95  0.006  

Muscle 

power  

Pre- treatment  3.7±0.48  3.6±0.516  3.3±0.66   

Post- treatment  4.4 ±0.7    4.6±0.516  4.7±0.48  0.001  

Knee  

flexion  

ROM  

Pre- treatment  85.1±9.17  87.4±9.52  84.9±9.08   

Post- treatment 96.5±10.41  101.3±10.48  100.1±9.26  0.548  

 

5.Discussion  

Our study showed that the comparison between (pre-treatment and post -treatment) for all 

groups (TENS, Mackenzie and TENS + diclofenac) for variable pain is high sig at the interval 

59% that means there exist response for treatment in all groups with greatest pain relief in the 

TENS group. However, in the multicenter Italian study [30]. the percentage of clinical 

improvement after TENS was 31% and after exercise was 7%.  

For variable muscle power, the comparison between (pre-treatment and post-treatment) for three 

groups is high sig. at the Interval 95% that means there is significant improvement in muscular 

strength, the improvement was better by applying.  

Age 

group   

TENS  Mackenzie-exercises                 

   

Diclofenac 

Frequency  %  Frequency  %  Frequency  %  

30-40  20 20%  0  0%  20  20%  

41-50  50  50%  60  60%  50  50%  

51-60  30  30%  40  40%  30  30%  

Total  100 100%  100  100%  100  100%  

  Mean ±SD =46.5±8.04  Mean ±SD = 49.7 ± 6.18   Mean ±SD = 44.4 ±6.72   
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Comparison of treatment methods for variable knee flexion in our study showed that the 

greatest improvement was by applying diclofenac as it is a non-steroidal anti-inflammatory 

drug, It works by stopping the production of prostaglandins in the body, which have a number 

of effects, including causing inflammation by blocking the effect of COX enzymes, fewer 

prostaglandins are produced, which means pain ,inflammation and edema are eased. [33] 

By analogy the Amsterdam study which indicated that 27% of patients who underwent 

physiotherapy had no longer movement limitation at all.  

6.Conclusion: 

The most affected age group was those between (41-50) years old. The comparison between 

all three groups showed that TENS, Mackenzie exercises and diclofenac have had good effects 

in reducing pain, but TENS showed statistically significant response better than the other two. 

For increasing muscle power by all three therapeutic methods, they all presented a good 

response, but as in comparison between them, diclofenac treatment gives progressive effects 

on muscle strength, therefore, there was an increasing range of motion, but no significant 

difference between pre-treatment and post-treatment of the two other group. 
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