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ABSTRACT— To investigate the effect of dexamethasone iontophoresis on pain and function in patients 

with sciatica. This study was conducted on thirty patients from both sexes with unilateral sciatica due to 

lumbar disc herniation at L4-L5 and /or L5-S1 level. Their ages ranged from 30 to 45 years. They were 

randomly assigned into two equal groups: the study group (GA) and the control group (GB). Group A (study 

group): this group received dexamethasone iontophoresis in addition to a selected physical therapy exercise 

program. Group B (control group): this group received a placebo dexamethasone iontophoresis in addition 

to the same selected physical therapy exercise program. Each patient was evaluated before and after four 

weeks of treatment by visual analogue scale (VAS), Straight leg raising test (SLR) and Modified Oswestry 

disability index (ODI) to assess the sciatic pain and function. There was a statistically significant decrease of 

the mean values of VAS and ODI in the study group compared to the control group post treatment (p=0.001 

and p = 0.003 respectively). There was a significant improvement in SLR test results in study group 

compared to control group post treatment (p = 0.02). Dexamethasone iontophoresis has a significant effect 

on pain and function in patients with sciatica. 
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1. INTRODUCTION 

Sciatica, also known as sciatic neuralgia, is the most common symptom of lumbosacral radiculopathy which 

causes low back pain that radiates down the leg, as well as sensory loss, motor weakness, and/or reflex 

abnormalities. Sciatica is characterized by acute, well-localized, shooting or burning pain leg pain that 

corresponds to the sciatic nerve's dermatomal distribution down the leg's posterolateral side [1]. 

 

In around 90% of cases sciatica is caused by a herniated disc causing nerve root compression. Other causes 

include lumbar canal stenosis or foraminal stenosis and less frequently tumors or cysts [2]. The most 

common symptom of sciatica is lumbosacral radicular leg pain that radiates below the knee and into the foot 

and toes in a dermatomal pattern [2], [3]. Coughing aggravates the pain; patients may experience sensory 

complaints, limited forward flexion of the lumbar spine, gait deformity, and unilateral paraspinal muscular 

spasm. On the other hand, most patients have a less distinct clinical picture [4]. 

 

Magnetic Resonance imaging (MRI) is usually the modality of choice when investigating sciatica [5], [6]. 

The recommended protocol includes sagittal views of the lumbar spine with additional axial views 
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dedicated to lower spine disks, all of which are highly accurate in depicting discoradicular impingement [5]. 

 

The goal of the primary treatment for sciatica is to keep the pain under control and maintain function while 

the compression and/or inflammation decrease, provide patients with information on the natural course of 

sciatica and reassure them that their symptoms will fade with time and encourage patients to be active and 

avoid bed rest so that their disease doesn't interfere with their daily lives as much as possible [7], [8] 

 

Other treatments for sciatica caused by nerve root irritation as a result of disc herniation include oral 

therapies which can be followed by the spinal infiltration of corticoids, which in turn may be followed by 

surgery. Percutaneous intradiscal methods (nucleolysis and nucleotomy) can be utilized after conservative 

treatment and as an alternative to surgery in specific specialist centres [9]. 

 

Patients with lumbar radicular pain who do not improve naturally in a short amount of time should consider 

active physiotherapy or exercise therapy. Activities for lumbar strengthening and/or stretching, general 

functional exercises, and particular strengthening spinal exercises may be included in exercise programs 

[10]. 

 

Iontophoresis is a noninvasive technique used to increase transdermal penetration of substances through the 

skin layer (epidermis, dermis and hypodermis) [11]. With the help of two electrodes linked to the skin, the 

anode (positive electrode) and cathode (negative electrode), an electrolytic solution is infused with 

controlled voltage and/or charge [12]. Due to lower production costs, electrotherapy devices built for 

iontophoresis application reduced in size and became more economical as microprocessor and 

microcontroller technology advanced [13]. 

 

The main advantages of iontophoresis are a significant increase in the release of various types of therapeutic 

agents, including drugs with high molecular weight, in addition to providing better control of the release of 

these agents [12]. The disadvantages are: difficulty stabilizing the therapeutic agent in the application 

vehicle, complexity of the drug release system, and prolonged skin exposure to an electric current [14]. 

 

Corticosteroid drugs are a class of synthetic steroid hormones that are produced in the adrenal cortex in 

healthy individuals. Corticosteroids include glucocorticoids and mineralocorticoids; they are used to treat a 

wide range of diseases and symptoms [15]. Dexamethasone is a steroid compound, belonging to the 

corticosteroid class (more precisely a glucocorticoid) [16]. They are highly effective anti-inflammatory, 

immunosuppressant and decongestant drugs. Since decades they have been applied in a variety of disease 

conditions, e.g., auto-immune diseases, allergic reactions and cancer, often improving quality of life and 

prognosis immensely [17]. 

 

So, this study was designed to determine the effect of dexamethasone iontophoresis on pain and function in 

patients with sciatica. 

 

2. Methods 

Thirty patients from both sexes with unilateral sciatica due to lumber disc herniation at L4-L5 and /or L5-S1 

level were included in a randomized controlled trial (RCT). The duration of illness ranged from six to 

twelve months. During the months from May to December 2019, patients were chosen from the physical 

therapy department of the Police Academy Hospital. The patients were diagnosed with sciatica after a 

thorough clinical examination by a neurologist and radiological studies, including lumbar magnetic 

resonance imaging. Patients were divided randomly into two equal groups: the study group (A) and the 
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control group (B). 

 

Group A (study group): This group consisted of 15 patients (7 males and 8 females) who suffered from 

sciatica. In this group, patients got dexamethasone iontophoresis as well as a selected physical therapy 

exercise program. 

 

Group B (control group): This group consisted of 15 patients (5 males and 10 females) who suffered from 

sciatica. In this group, patients were given a placebo dexamethasone iontophoresis in addition to the same 

selected physical therapy exercise program. 

 

Inclusion criteria included: The patients with unilateral sciatica due to lumbar disc herniation at L4-L5 

and/or L5-S1 level based on careful neurological assessment and radiological investigations, including 

magnetic resonance imaging (MRI) of the lumbar spine, patients with positive straight leg raising test 

(SLR); their ages ranged from 30-45 years; their illness duration ranged from 6 to 12 months; and their 

body mass index (BMI) was less than 30 kg /m2. 

 

Exclusion Criteria included: Pregnant females, patients with lumbar canal stenosis, foraminal stenosis, 

tumors (spinal tumors), cysts, spinal fracture, polyneuropathy, cauda equina syndrome and cord 

compression, previous spinal surgery, degenerative spondylolithesis and patients who are medically or 

psychologically unstable. 

 

II. Instrumentations: 

A) Instrumentations used for assessment:  

Visual analogue scale (VAS): 

Pain was quantified using the visual analogue scale (VAS), which is a ten-centimeter horizontal line with no 

pain (0) at one end and worst pain (10) at the other end. The length of the line measured from the left side to 

the marked point by the patient was regarded a valid means of judging pain intensity [18]. 

 

Straight leg raising test (SLR): 

The straight leg raising test also called the Lasegue test is a basic neurological procedure used during a 

physical examination of a patient with low back pain to detect sciatic impairment caused by lumbosacral 

nerve root irritation. The SLR is considered positive when it causes radiating pain along the sciatic nerve 

course and below the knee between 30 and 70 degrees of hip flexion [19], [20]. 

 

Modified Oswestry low back functional disability questionnaire: 

Modified Oswestry Low Back Pain Disability Questionnaire (also known as the Modified Oswestry 

Disability Index (ODI)) is a crucial tool used by researchers and disability evaluators to assess a patient's 

permanent functional disability. This questionnaire is intended to provide the therapist with information on 

how the patient's capacity to engage in daily life has been impacted by back pain [21]. 

 

B) Instrumentations used for treatment: 

Iontophoresis device: 

The Unify Guidance E device was used to give dexamethasone iontophoresis (Made in Bilzen, Belgium and 

carry a serial number: 72881). 

 

Medications: 

The used medication was 2 cc. of 0.4% (4mg/ml) Dexamethasone phosphate ampoule (8mg/2ml). 
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III. Assessment Protocol: 

(1)  The purpose and methods of the study were communicated to the patients prior to their participation, 

and all patients signed a consent form. 

(2)  All patients underwent a detailed history taking and neurological examination. 

(3) To control the diurnal effect, all testing sessions were conducted at the same time of day. 

(4) Patients were instructed to dress in light, comfortable clothing and refrain from anxiety and emotional 

tension. 

(5) Before beginning treatment and after 4 weeks of treatment, evaluation procedures were carried out in the 

form of: 

 

A. Visual Analogue Scale (VAS): 

Visual Analogue Scale (VAS) was used to assess pain intensity; each patient was instructed to be aware of 

the VAS as being a ten cm horizontal line with one end described as (no pain =0), and other end (the worst 

pain I ever felt = 10). Patients were asked to mark a point on the line between the extremes that relates to 

their level of pain [18]. 

 

B. Straight leg raising test (SLR): 

The participants laid supine with a normal cushion supporting their head in a neutral position. The examiner 

was on the same side of the bed as the elevated limb. The hands of the examiner were placed proximally 

above the patella and distally behind the calf/Achilles tendon. The subject's leg was passively elevated 

towards 90° with the hip in neutral rotation, knee completely extended, and ankle left loose, and this was 

repeated until the patient complained from pain in the back of thigh and leg. The SLR was stopped at 90° if 

no responses were elicited [22]. 

 

B. Modified Oswestry low back disability questionnaire: 

It was used to assess a patient's functional impairment, and the Modified Oswesrty Index was used to 

interpret the results. It is divided into ten sections, each of which covers a different aspect of daily living. 

The patient was instructed to check one box in each section for the statement that best fit him or her. For 

each section the total possible score was 5; if the first statement was marked the section score = 0; if the last 

statement was marked, the section score = 5. If all 10 sections were completed and the score was calculated 

as following: (total scored) /50 (total possible score) x 100. Minimum detectable change (90% confidence): 

10% points (change of less than this may be attributable to error in the measurement) [23]. 

 

 IV) Treatment Protocol: 

Group (A): In addition to the chosen physical therapy program, patients in this group got dexamethasone 

iontophoresis. The dexamethasone iontophoresis (2 cubic centimetres solution containing 8 milligramme of 

0.4 % dexamethasone injected to the negative electrode) is carried out for 20 minutes. The patients in this 

group received 3 sessions /week for 4 weeks. 

 

Application of dexamethasone iontophoresis:  

•  Patients were told to lie in a comfortable prone position. 

• To achieve optimum contact, clean the skin before inserting the electrodes. 

• Electrode placement: Target the stimulation at the proper spinal cord level L3-S1 to gain the most 

benefit from the modality. One electrode (active electrode) should be placed paravertebral, while the second 

electrode (dispersed electrode) should be placed over the sciatic notch. 

• At least the diameter of the active electrode should divide the electrodes 

• Low-amperage currents appear to be more effective as a driving force than high-amperage currents. 
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A current intensity of 2-4 mA was recommended. 

• A typical iontophoresis medication dose was 40 mA/min. 

• The generator was turned on and maintained at (40-45 MA) for the whole 20-minute therapy. 

 

The selected physical therapy program included the following: 

A) The flexibility program: Stretching exercises for the hamstring and piriformis muscles, as well as 

stretching for the lower back muscles, were included. Each stretching exercise was held for 30 seconds and 

repeated three times with a three-second rest in between each stretch. 

B) Strengthening exercises for abdominal and back muscles in the form of: Static abdominal exercise, 

bridging exercise, and pelvic rocking exercise. Each exercise was performed in two sets/ session. Each set 

consists of five repetitions with one minute rest in between and a five-count hold before the patient returns 

to the beginning position. 

 

Group (B): Patients in this group got a placebo dexamethasone iontophoresis as well as the selected 

physical therapy exercise program. The patients in this group received 3 sessions /week for 4 weeks. 

 

2.1 DATA ANALYSIS 

Descriptive statistics and unpaired t-test were conducted for comparison of the mean age, weight, height 

and BMI between groups. Chi squared test was conducted for comparison of sex distribution between 

groups. Unpaired t-test was conducted for comparison of VAS and ODI between groups; and paired t test 

was conducted for comparison between pre and post treatment in each group. Chi- squared (Fisher's exact) 

test was used for comparison of SLR test finding between groups; and McNemar test was conducted for 

comparison of SLR test finding between pre and post treatment in each group. The level of significance for 

all statistical tests was set at p < 0.05. All statistical measures were performed through the statistical 

package for social studies (SPSS) version 25 for windows. 

 

3. Results  

Subject characteristics: 

Table 1 showed the subject characteristics of both groups. There was no significant difference between 

groups in the mean age, weight, height and BMI (p < 0.05). Also, there was no significant difference in sex 

distribution between groups (p = 0.45) 

 

Table 1. Comparison of the mean age, weight, height, BMI and sex distribution between study and control 

groups. 

SD, Standard deviation; MD, mean difference; χ2, Chi squared value; p-value, Level of significance. 

 

 Study group Control group    

 mean ± SD mean ± SD MD t- value p- value 

Age (years) 41.13 ± 2.66 40.86 ± 3.33 0.27 0.24 0.81 

Weight (kg) 81.33 ± 6.83 80.53 ± 8.53 0.8 0.28 0.77 

Height (cm) 168.33 ± 8.6 166.53 ± 8.3 1.8 0.58 0.56 

BMI (kg/m²) 28.72 ± 1.76 29 ± 1.83 -0.28 -0.41 0.68 

Females/Males 8/7 10/5  (χ2 = 0.55) 0.45 
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Effect of treatment on VAS, ODI and SLR: 

Within group comparison 

There was a significant decrease in VAS and ODI scores post treatment compared with that pretreatment in 

both groups (p < 0.001). The percent of change of VAS and ODI of the study group was 49.25 and 34.07% 

respectively while that in the control group was 26.11 and 16.08% respectively (Table 2). 

 

There was a significant improvement in SLR test results post treatment in the study group compared with 

that pretreatment (p > 0.001), while there was no significant change in the control group (p > 0.05) (Table 

3). 

 

Between group comparison 

There was no significant difference between the study and control groups pretreatment (p > 0.05). Study 

group showed significant decrease in VAS and ODI scores compared with that of the control group post 

treatment (p < 0.01) (Table 2). 

 

There was significant improvement in SLR test results of the study group compared with that of the control 

group (p > 0.01) (Table 3). 

 

Table 2. Comparison of the mean values of VAS and ODI pre and post treatment of the study and control 

groups: 

 Study group Control group    

 mean ± SD mean ± SD MD t- value p value 

VAS   
   

Pre treatment 8 ± 1.41 7.66 ± 1.11 0.34 0.71 0.47 

Post treatment 4.06 ± 0.88 5.66 ± 0.81 -1.6 -5.15 0.001 

MD 3.94 2    

% of change 49.25 26.11    

t- value 14.75 14.49    

 

 

 

 

p = 0.001 p = 0.001    

ODI (%) 
  

   

Pre treatment 42.26 ± 8.18 44.4 ± 8.91 -2.14 -0.68 0.5 

Post treatment 27.86 ± 7.47 37.26 ± 8.5 -9.4 -3.21 0.003 

MD 14.4 7.14    

% of change 34.07 16.08    

t- value 12.01 7.31    

 
p = 0.001 p = 0.001    

SD, standard deviation; MD, mean difference; p-value, level of significance 

 

Table 3. Comparison of SLR test results pre and post treatment of the study and control groups: 
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 Study group  Control group    

SLR  Frequency Frequency χ
2
- value p value 

Pre treatment     

  Positive 15 (100%) 15 (100%) 
0 1 

  Negative 0 (0%) 0 (0%) 

Post treatment    
 

  Positive 2 (13.3%) 10 (66.7%) 
8.88 0.008 

  Negative 13 (86.7%) 5 (33.3%) 

McNemar’s test value 11.07 3.2   

 
p = 0.001 p = 0.07   

χ2, Chi squared value; p-value, Level of significance 

 

4. Discussion 

Sciatica is a debilitating illness that affects about a quarter of the population. Patients frequently complain 

of lower limb discomfort that is more severe than low back pain, as well as numbness and motor weakness 

[24]. Iontophoresis, commonly known as transdermal delivery, is a technique that uses electrical current to 

deliver a drug through the skin. This method improves drug absorption across biological tissue, such as skin 

[25]. 

 

The current study was conducted to investigate the effect of dexamethasone iontophoresis on pain and 

function in patients with sciatica. 

 

In the present study there was a statistically significant decrease of the mean values of VAS and ODI in the 

study group compared to the control group post treatment (p = 0.001). Also, there was a significant 

improvement in SLR test results of the study group compared with that of the control group (p > 0.05). 

 

These findings are in line with those of [26], who investigated the effects of transdermal steroid application 

in radiculitis. The goal of this study was to test if administering an anti-inflammatory medicine via local 

iontophoretic administration to patients with tendonitis of the shoulder joint would produce similar 

outcomes as administering the drug locally. In 36 patients with cervical and lumbar radiculitis, transdermal 

administration of steroids (iontophoresis) was used with medical and physical therapy treatment. The results 

showed that the group that utilized iontophoresis in conjunction with medicine and other physical therapy 

methods had the highest benefits. 

 

Moreover, [27] evaluated the effectiveness of dexamethasone iontophoresis (DIP) for temporomandibular 

joint (TMJ) involvement in juvenile idiopathic arthritis (JIA). The effectiveness of DIP was assessed by 

comparing the maximal inter-incisor opening (MIOTMJ) and the maximal lateral excursion (MLETMJ) 

before and after treatment. Improvement in TMJ range of motion from DIP is associated with lower 

MIOTMJ, lower MLETMJ, and absence of TMJ crepitus at baseline. DIP appeared to be an effective and 

safe initial treatment of TMJ involvement in JIA, especially among patients with decreased TMJ 

measurements. 

 

The findings of this study corroborate those of [28], who looked at the effects of dexamethasone 

iontophoresis on individuals with acute Bell's palsy and divided the patients into two equal groups (A,B). 
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Oral systemic steroids were given to group (A) together with a placebo effect of iontophoresis, while 

Dexamethasone Iontophoresis was given to group (B). There was a considerable difference between group 

A and group B, according to the findings. They concluded that dexamethasone iontophorsis is efficient in 

treatment of acute Bell's palsy. 

 

The findings of this study are also consistent with those of [29], who conducted a controlled clinical trial 

(CCT) to assess the efficacy of a conservative treatment for carpal tunnel syndrome (CTS) using 

corticosteroids iontophoresis combined with ultrasound therapy. The study found that physiotherapeutic 

treatments are successful in treating non-advanced forms of CTS, but that individuals with advanced CTS 

should be referred for surgery. 

 

Moreover, [30] conducted a randomized control trial (RCT) to assess the effects of steroid iontophoresis 

(SI) and electrotherapy (ET) on bicipital tendonitis. The ET group showed less immediate improvement and 

the advantage was less long-lasting than the SI group. The authors suggested that the application of steroid 

iontophoresis (SI) in addition to conventional physical therapy provides a better and more prolonged 

clinical and functional improvement in patients with biceps tendonitis. 

 

Also, the findings of this study are consistent with those of [31], who compared the effects of TENS and 

sodium salicylate iontophoresis on functional impairment and pain in 20 patients with osteoarthritis of the 

knee. Although both groups showed a significant reduction in pain and functional disability, the researchers 

determined that group treated with sodium salicylate had a significant higher reduction of pain and 

functional disability compared to the other group treated with TENS. 

 

The anti-inflammatory effects of glucocorticoids are mostly attributable to a reduction in the production 

and/or release of a range of inflammatory mediators, including prostaglandins, which are also blocked by 

NSAIDS, which could explain the improvement. The combination of these actions suppresses the vascular 

alterations that cause the cardinal indications of inflammation [32].  

 

Dexamethasone is a synthetic glucocorticoid steroid that is 25 times more effective at reducing 

inflammation and has little sodium retention. Overall, dexamethasone's effects have been shown to be 

outstanding. The binding of glucocorticoids to particular receptors in the cytoplasm of targeted cells 

initiates their anti-inflammatory and metabolic activities. The receptor-steroid complex subsequently 

migrates to the nucleus, where it binds to DNA and disrupts protein synthesis. A variety of cellular 

functions are influenced as a result, including the production of enzymes that govern metabolic processes 

and those that control the synthesis of inflammatory autacoids immune-related cytokines [11]. 

 

The findings of this study, however, conflicted with those of [25], who performed a systemic review to 

investigate the effectiveness of iontophoresis as a treatment for lateral epicondylitis. The authors concluded 

that iontophoresis is not suggested for the management of epicondylitis; however, because it is a dose-

response modality, it should not be ruled out in the treatment of epicondylitis. So, more research and 

reviews of research on the use of iontophoresis in the treatment of epicondylitis are needed 

 

Furthermore, the findings of this study contradict those of [33] who looked into the efficacy of 

dexamethasone iontophoresis as a noninvasive treatment for carpal tunnel syndrome. The majority of the 

outcome indicators showed no meaningful improvement after therapy. Although the treatment group had a 

subjective improvement in symptom severity levels, the control group had a similar improvement. They 

found that while corticosteroid iontophoresis is possible in clinical settings and well tolerated by patients, 
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dexamethasone iontophoresis was ineffective in treating mild to moderate carpal tunnel syndrome 

 

The possible limitation of our study is the lack of follow-up to determine the long term effects of 

dexamethasone iontophpresis on pain and function in patients with sciatica. However, the study may help in 

the future research toward better results in patients with sciatica. 

 

Conclusion: On the basis of the present data, it is possible to conclude that: Dexamethasone iontophoresis 

has a significant effect in improvement of pain and function in patients with sciatica. 
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