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INTRODUCTION 

The International Association for the Study of Pain 

(IASP) has defined pain as “an unpleasant sensory and 

emotional experience associated with actual or potential 

tissue damage”.
1 

Pain is an unpleasant localized sensation 

caused by the stimulation of sensory nerve endings called 

as nociceptor which are stimulated by the release of 

prostaglandins and other chemical mediators released 

from cells damaged by injury or inflammation. Surgery 

usually involves damage to the tissues. Although ample 

evidence indicates that an efficacious postoperative pain 

treatment reduces morbidity and outcome, recent studies 

have demonstrated that about 50 - 70% of patients 

experience moderate to severe pain after surgery 

indicating that post-operative pain remain poorly treated.
2
  

The pain of surgery is nociceptive (i.e. it is caused by 

tissue damage and it is transmitted by normal 

physiological pathways), acute and for short duration 

which subsides when the damaged tissue heals.
3
 Adverse 

effects of untreated postoperative pain include 

psychological effects (suffering, anxiety, depression, 

anger), stress response (sympathetic activation, 

hypertension, tachycardia, increased risk of myocardial 

infarction, stroke, renal failure), metabolic abnormalities , 

immobility (chest infection ,venous thrombosis , pressure 

sore, delayed recovery) and development of chronic 

pain.
4
 The primary reason for trying to control pain after 

surgery is to relieve patients from suffering, since it is the 

basic duty of all health care professionals to relieve pain 

and the most important indication for the treatment of 

pain after surgery is humanitarian.  

ABSTRACT  

Background: The aim of this study was to compare the efficacy and safety of 

diclofenac transdermal patch with intramuscular diclofenac injections in 

postoperative patients of inguinal hernia. 

Methods: Sixty male participants scheduled for surgery of inguinal hernia were 

equally randomized into two groups. A transdermal diclofenac patch 100 mg 

was applied to the participants in the study group 3 hours prior to surgery. In the 

control group, 2 doses of 75 mg diclofenac sodium injections were given 

intramuscularly, first dose 2 hours after the surgery and second dose after 12 

hours. Pain was assessed postoperatively after an interval of every six hours for 

24 hours using visual analogue scale (VAS) and verbal rating scale (VRS). 

Tramadol 50 mg slow intravenous injection was administered as rescue 

analgesic. Patients were withdrawn from the study when they asked for rescue 

analgesia, or when the VAS score was >5 and VRS >2. Data were analysed 

using unpaired student‟s„ t ‟ test.  
Results: Both diclofenac patch and intramuscular injections produced effective 

analgesia. A gradual increase in pain score was observed for diclofenac patch as 

compared to intramuscular injections 18 hours after the surgery. Diclofenac 

patch was well tolerated without any significant side effects. 

Conclusions: Transdermal diclofenac patch can be considered as safe and 

effective method of pain management in postoperative patients of inguinal 

hernia. But diclofenac intramuscular injection provided better pain relief 

compared to diclofenac transdermal patch.  
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Effective pain control can attenuate the stress response to 

surgery, reduction in postoperative complications, early 

recovery and cost savings. Early and aggressive treatment 

of acute pain may prevent the development of chronic 

postoperative pain.
4 

For severe pain, the most effective 

treatment is a strong opioid such as morphine.
4 

A 

combination of different drugs improves the effectiveness 

of analgesia and by using smaller doses of each drug 

adverse effects are also reduced.
 
Usually postoperative 

pain medication involves the use of opioid and non-

opioids classes of drugs. The opioid analgesics constitute 

by far the most important group of medications and 

remain the mainstay of pain control.
8
 But their efficacy is 

often limited by the development of tolerance, physical 

dependence, potential hazards of over sedation and 

respiratory depression.
4
 Among the non-opioid group of 

drugs NSAIDs have gained increasing popularity in 

treating postoperative pain specially diclofenac. Among 

NSAIDs diclofenac is being used widely for 

postoperative analgesia by the anesthesiologists.
9
 Their 

ability to relieve pain and decrease opioid consumption is 

important as it provides opioid sparing effect.
10

  

Diclofenac is available in various forms to treat pain like 

injectable, topical gel, ophthalmic solution, suppository 

and transdermal patch
 
to treat pain.

11
 Parenteral or oral 

administration of diclofenac has its own adverse effects 

and it also carries boxed warnings related to 

gastrointestinal and cardiovascular side effects. 

Therefore, in order to minimize these side effects some 

alternative has to be introduced which can provide equal 

effectiveness compared to parenteral and oral, but at the 

same time which minimizes the unwanted side effects. 

Diclofenac transdermal patch is a newly introduced 

delivery system for postoperative pain management. It 

bypasses the first pass metabolism offers painless 

administration, increased bioavailability, maintenance of 

constant and prolonged drug level, reduced frequency of 

dosing, minimization of inter and intra patient variability, 

self-administration and easy termination of medication, 

leading to better patient compliance. Diclofenac 

diethylamine is reportedly used for topical application.
12 

 

Several researchers have demonstrated the effectiveness 

of transdermal diclofenac patch in various pain 

management studies. Pradel, et al used diclofenac patch 

for acute traumatic blunt soft tissue injuries and they 

found that patch was effective and well tolerated.
13

 

Efficacy of transdermal diclofenac patch was 

demonstrated in patients with osteoarthritis.
14

 

Comparable analgesic effect of diclofenac patch and 

intramuscular injection was also demonstrated by 

Alessandri, et al in patients undergoing laparoscopic 

benign gynecologic surgery.
15

 Krishna and Nataraj 

demonstrated that intraoperative application of 

transdermal diclofenac patch was as effective as 

intramuscular diclofenac injection.
16

  

Recent reviews have also suggested that topical NSAIDs 

are effective, especially against the pain related to acute 

soft tissue injuries and chronic rheumatic disorders but 

the evidence has been described as insufficient by the 

British Society for Rheumatology.
17-19

 On the other hand, 

the American College of Rheumatology has 

recommended the use of topical analgesics in patients 

who do not respond to acetaminophen and wish to avoid 

systemic therapy.
20

 Despite of the fact that transdermal 

patch have an approved status for clinical utility, there is 

scepticism that topical NSAIDs have any action other 

than as a rubefacient hence more randomised and placebo 

controlled studies were demanded.
21,22

 Most of the studies 

are done on painful conditions related to closed type of 

wounds. Various literatures have been searched but very 

few studies have discussed regarding the efficacy and 

safety of transdermal diclofenac patch for pain 

management related to open surgery. As this innovative 

drug delivery mechanism provides several advantages. 

Therefore, present study was undertaken in patients 

undergoing surgery for inguinal hernia under spinal 

anaesthesia with the objective to evaluate and compare 

the efficacy and safety of transdermal diclofenac patch 

with intramuscular diclofenac injection for postoperative 

analgesia. 

METHODS 

Study design 

This was a prospective, open label comparative study. 

The present study was conducted in department of 

pharmacology and surgery at Pt. B. D. Sharma PGIMS 

Rohtak, approved by the Institutional review board.  

Patient population 

Sixty male patients 18-60 years of age scheduled for 

surgery of inguinal hernia and eligible as per inclusion 

and exclusion criteria were enrolled for this study. 

Enrolled patients were divided into two equal groups (30 

each) and allocated to receive one of the 2 different 

treatments in an open fashion and subjected for clinical 

assessment. 

Inclusion criteria 

Male patients 18 to 60 years of age scheduled for inguinal 

hernia surgery.  

Exclusion criteria 

1. Patients with history of asthma, hypersensitivity 

reaction to any component of diclofenac. 

2. Previous history of bypass heart surgery, 

myocardial infarction. 

3. Patients with severe hepatic and renal disorders 

and other co-morbid conditions. Diabetes, 

Tuberculosis, HIV. 

4. Gastrointestinal tract related problems (bleeding, 

perforation and ulcer). 
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5. Skin diseases (eczema, fungal infection, 

inflammation burn wound). 

6. Patient with history of alcohol abuse, blood 

disorders (porphyria bleeding or clotting 

disorders), and vascular disorders. 

Drug interventions 

Detailed patient‟s histories including general physical and 

systemic examinations were done. Patients were 

explained about the procedure, purpose, risks of this 

study and the postoperative interpretation of visual 

analogue scale (VAS) and verbal rating scale (VRS). A 

patient‟s information sheet was provided to each of the 

eligible candidate for this study and thereafter an 

informed written consent was taken from all the 

participants for this study. Sixty enrolled cases for this 

study were divided randomly (using computer generated 

random numbers) into two groups of 30 each.  

Group 1 patients received first dose of 75mg diclofenac 

sodium (3ml) intramuscular injection 2 hours after the 

surgery and second dose was repeated 12 hours after the 

1st dose. 

Group 2 patients received transdermal diclofenac 

diethylamine patch (Nu patch 100 mg), 3 hours before the 

surgery and the patch was placed on the upper arm near 

deltoid region. Transdermal diclofenac patch was applied 

for a period of 24 hours. 

On the previous day of the surgery patients were 

subjected to pre-anaesthetic check-up, investigation 

reports were checked accordingly. Vitals were monitored 

preoperatively and postoperatively. In postoperative 

ward, assessment for intensity of pain was done by visual 

analogue scale (VAS) and verbal rating scale (VRS) for 

every six hours for a total duration of 24 hours. If a 

patient represented with VAS score >5 and VRS >2, 

necessitating urgent analgesia then in such situation there 

was a provision for rescue treatment, injection tramadol 

hydrochloride (50mg slow i.v. injection) followed by 

withdrawal of the candidate from the study. 

Clinical assessments 

Clinical assessments were done before and after 

operation (after drug administration). 

End points for postoperative analgesia 

Primary end points 

Measurement for the intensity of pain postoperatively at 

6, 12, 18 & 24 hours by  

1. Visual analogue scale (VAS)
23

 of 0 -10 points. 

2. Verbal rating scale (VRS)
24

 of scores 0- 4. 

 

Secondary end point 

Number of times rescue analgesic required.  

Safety assessment 

Patients were assessed for the presence of any kind of 

side effects. If in case major toxicity to diclofenac 

injection or patch occurs in patients, necessitating 

discontinuation of treatment then the subjects are meant 

to be withdrawn from the study by giving appropriate 

treatment. 

Statistical analysis  

Results were analysed statistically using student‟s „t‟ test 

(unpaired). P value of less than 0.05 was to be considered 

as significant. 

RESULTS 

 

Figure 1: VAS score at different time intervals for 

diclofenac i.m injection versus transdermal patch 

group in postoperative patients of inguinal hernia. 

The demographic data with respect to age was 

comparable between the 2 groups. The mean age group 

for diclofenac intramuscular injection group and 

diclofenac patch group was 46.9 and 47.4 respectively. 

Pain was assessed postoperatively using VAS and VRS 

score in both the groups. Mean VAS score in patients of 

group 2 (diclofenac patch group) was 3.86±0.26, 

2.73±0.14, 2.60±0.13 and 3.50±0.19 after 6, 12, 18 and 

24 hours respectively. On the other hand mean VAS 

score in group 1 patients (diclofenac intramuscular 

injection group) was 3.50±0.23, 2.66±0.12, 2.53±0.09 

and 2.83±0.18 after 6, 12, 18 and 24 hours respectively. 

Mean VAS score for both the groups were at the level of 

mild intensity throughout the observation period. 

However, the VAS score obtained at 24 hours showed 

statistically significant difference between the two 

groups. The mean pain score as assessed by VRS score in 

diclofenac transdermal patch group i.e. for group 2 was 

1.60±0.09, 1.06±0.46, 1.03±0.03 and 1.40±0.09 at 6, 12, 

18 and 24 hours respectively. While mean VRS score for 

group 1 i.e. diclofenac intramuscular group was 

1.53±0.09, 1.03±0.03, 1.00±0.00 and 1.13±0.06 at 6, 12, 

3.50±0.23 

2.66±0.12 2.53±0.09 2.83±0.18 

3.86±0.26 

2.73±0.14 

2.60±0.13 

3.50±0.19 

0

1

2

3

4

5

6 hours 12 hours 18 hours 24 hours

V
is

u
a

l 
 a

n
a

lo
g

u
e
 s

ca
le

 s
co

r
e
 

(V
A

S
) 

Time 

Diclofenac intramuscular group
Diclofenac transdermal patch group



Narzaree P et al. Int J Basic Clin Pharmacol. 2016 Apr;5(2):447-452 

                                                International Journal of Basic & Clinical Pharmacology | March-April 2016 | Vol 5 | Issue 2    Page 450 

18 and 24 hours respectively. Similarly the analgesic 

effect reflected by verbal rating scale (VRS) scores were 

also at mild level of intensity, but at 24 hours of 

postoperative period significant statistical difference was 

observed in the mean scores between the two groups. 

Results are shown in Figure 1 and 2. 

 

Figure 2: VRS score at different time intervals for 

diclofenac i.m injection versus transdermal patch 

group in postoperative patients of inguinal hernia. 

DISCUSSION 

Postoperative pain remains an important area of research 

for introduction of new modalities of treatment with 

enhanced effectiveness at the same time with lesser side 

effects. An efficacious postoperative pain management 

reduces patient morbidity and improves the patient‟s 

outcome. Recent studies have demonstrated that about 

50-70% of patients experience moderate to severe pain 

after surgery indicating that the postoperative pain 

remains poorly treated.
2
 The possible reason could be 

distinct mechanism of incisional nociception, compared 

to other painful conditions. Another reason might be lack 

of knowledge in depth regarding the pathophysiology and 

neuropharmacology of postoperative pain. Postoperative 

incisional pain is unique and common form of acute pain, 

because surgery usually involves damage to the tissue. 

Postoperative pain medication is usually managed by 

opioid and non-opioid group of drugs. Opioid analgesic 

constitutes by far the most important group of drugs and 

remains the mainstay of postoperative pain control.
8
 

Although opioids are effective postoperative analgesics, 

but their efficacy is often limited by the development of 

tolerance, physical dependence, potential hazards of over 

sedation and respiratory depression.
4
 Among the non-

opioid group of drugs NSAIDs have gained increasing 

popularity in treating postoperative pain specially 

diclofenac. However, parenteral or oral administration of 

diclofenac has its own adverse effects and it also carries 

boxed warnings. Current recommendations for 

postoperative pain management consist of combination of 

analgesics i.e. multimodel analgesia. Among NSAIDs 

diclofenac is being used widely for postoperative 

analgesia by the anesthesiologists. Alone or in 

combination with opioids they decrease postoperative 

pain. And in some cases NSAIDs reduces the 

requirements of opioids as much as by one third which 

constitutes the opioids sparing effect of NSAIDs. Topical 

application of NSAIDs has been reported to be effective 

in decreasing both acute and chronic pain.
25

 Transdermal 

patch which is a new innovation in the drug delivery 

system offers many advantages such as painless 

administration of drug, increased bioavailability, 

maintenance of constant and prolonged drug level, 

reduced frequency of dosing, minimization of inter and 

intra patient variability, easy self-administration and easy 

termination of medication, leading to better patient 

compliance.
12-14

 It also offers a good option for those 

patients who are unable to administer drug orally. As it 

bypasses first pass metabolism in the liver, a transdermal 

drug administration also overcomes concerns regarding 

drugs that are poorly absorbed in the gastrointestinal 

tract.  

As safety is concerned, topical NSAIDs have potential 

advantage over oral NSAIDs. Naedal & Brown 

demonstrated that because of low systemic 

concentrations, topical NSAIDs have a reduced risk of 

upper gastrointestinal complications, such as gastric 

ulcers and other gastrointestinal symptoms like 

dyspepsia.
26

 But an important concern with regard to 

transdermal drugs delivery is its prolonged duration of 

onset and offset compared to intravenous or 

intramuscular medication which can be used as when 

needed to control pain.
27

 Therefore, use of a transdermal 

patch requires proper planning and careful timing 

schedule before application in order to get effective 

results. In patients scheduled for surgery these agents are 

applied prior to the surgical intervention i.e. in 

anticipation to pain and not after the patient experiences 

pain, this is due to the long duration of its onset.  

In our study, pain was assessed postoperatively after 

every 6 hours for a period of 24 hours duration using 

VAS and VRS score. A VAS score of more than 5 and 

VRS score of more than 2 were considered need for 

additional analgesics or rescue analgesics. Injection 

tramadol 50mg i.v was made available as rescue 

analgesic. However administration of diclofenac i.m 

injection in the postoperative patients of inguinal hernia 

resulted in significant analgesic effect throughout the 

postoperative period i.e. at 6, 12, 18 and 24 hours. In 

terms of diclofenac transdermal patch the analgesic effect 

was comparable with diclofenac intramuscular injections 

and the intensity of pain was continuously maintained at 

mild level throughout the observation period. At the 

postoperative period of first 6 hours, patients in both the 

groups reported pain however it was below moderate 

level of intensity. In the subsequent postoperative periods 

of 12 and 18 hours the intensity of pain was maintained at 

mild level in both the groups. Although the intensity of 

pain was at mild level during the first 6 hours of 

postoperative period, but the scores for both the groups 

are higher than the scores that are obtained at end of 12 

and 18 hours. This increase in pain scores at the first 6 

hours in both the groups could be due to the rapid 

sensitization of the nociceptors by the inflammatory 

mediators due to surgical intervention. When the pain 
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scores obtained from the initial 6 hours were compared 

between the 2 groups it was observed that the pain score 

was a bit higher for diclofenac transdermal patch 

compared to diclofenac intramuscular injections, this 

could be due to low plasma concentration of diclofenac 

provided by diclofenac transdermal patch. Hence, 

difference in pain scores was observed during the initial 6 

hours of post-operative period. At 24 hours duration 

patients from both the groups reported pain of mild 

intensity. But the pain score was more in case of 

diclofenac transdermal patch treated group in comparison 

to diclofenac intramuscular treated group. In both the 

groups the pain was adequately controlled and the pain 

scores were below moderate level of intensity. Figure 1 

and 2 shows gradual increase in pain score for diclofenac 

transdermal patch after 18 hours of postoperative period 

compared to patients receiving intramuscular diclofenac. 

This indicated that single dose 100mg transdermal 

diclofenac patch has effectively managed pain till 24 

hours of postoperative period. But as the duration 

increased towards 24 hours its effectiveness gradually 

decreased, which is reflected by mean VAS and VRS 

scores. Increase in pain scores for patients treated with 

transdermal diclofenac patch could be due to reduced 

concentration of diclofenac, as the diclofenac transdermal 

patch was applied once in 24 hours comparative to 12 

hourly dose of 75 mg diclofenac intramuscular injection. 

This observations have indicated that in order to get 

maximum analgesic effect with transdermal patch, either 

the frequency of application should be increased i.e. 

patch should be applied 12 hourly or the dose of the drug 

should be increased in the transdermal patch. However, in 

both the conditions in comparison to intramuscular 

diclofenac injection low systemic concentration of 

diclofenac is anticipated as well as its related toxicities. 

Similar results were also observed when pain was 

assessed by using VRS score.  

Our results have similarities with the study results that 

were observed by other researchers. Alessandri & 

colleagues found that transdermal diclofenac patch 

administration is like a valid help to standard analgesic 

treatment in postoperative pain control and could also 

reduce the period of hospitalization of patients who 

undergo laparoscopic benign gynecologic surgery.
28

 Funk 

L. & Colleagues concluded that diclofenac patches 

provides significantly better pain relief compared to 

tablets in the postoperative period following arthroscopic 

shoulder surgery.
29

 Pradel et al used a diclofenac patch 

for acute traumatic blunt soft tissue injuries, and they 

found that the diclofenac patch was effective and well 

tolerated.
13

 Transdermal patch is found to be effective 

and safe for the treatment of sports related blunt impacted 

injuries. Other studies have also reported effectiveness of 

diclofenac patch in osteoarthritis.
14

 

Results of the present study have demonstrated the 

analgesic effect of diclofenac transdermal patch in 

postoperative patients of inguinal hernia. Effectiveness of 

diclofenac in postoperative pain indicated that some 

inflammatory components may also be involved 

particularly in the process of wound healing. 

Safety analyses revealed no apparent serious adverse 

effects. The diclofenac patch was well tolerated with 3 

minor cases of nausea and epigastric discomfort. In any 

of the participants skin reactions have not been observed, 

comparative to other studies where application site skin 

reactions were often reported. In diclofenac intramuscular 

injection treated group one case of burning micturation 

associated with mild pain while passing urine was 

observed, another case of mild chest pain and other single 

cases of nausea and cough have been reported. During the 

study, poor adhesiveness of transdermal patch was also 

observed the patch would loosen and peel off during 

sleep. Therefore frequent checking was needed. A better 

alternative to this problem could be application of the 

patch over the immovable part of the body such as chest 

or abdomen rather than on arm.  

Our study results revealed that when applied 3 hours 

before surgery a diclofenac 100mg transdermal patch had 

effectively reduced postoperative pain in patients of 

inguinal hernia. And based on our observations, with 

proper time schedule application of transdermal 

diclofenac patch in postoperative patients of inguinal 

hernia can be considered as safe and effective method of 

pain management. But in comparison to diclofenac 

intramuscular injection, although the scores obtained 

from both the groups were under the mild level of 

intensity throughout the observational period, but the 

VAS and VRS scores obtained from the diclofenac patch 

group showed differences in scores, particularly at 24 

hours where significant difference was observed both 

clinically and statistically. From the observations it can 

be concluded that intramuscular diclofenac injection 

provided better pain relief compared to diclofenac patch. 

The aim of our efforts was to ensure that pain control 

receives high priority in the health care system with the 

introduction of drugs that provides maximum 

effectiveness, minimum unwanted effects, cost effective 

and with better patient compliance. Specific efforts and 

developmental programs are needed to generate expertise 

in pain management keeping in mind that pain is 

subjective and individual variability in pain perception 

should be taken into account. 

CONCLUSION 

When applied 3 hours before surgery a diclofenac 100mg 

transdermal patch had effectively reduced postoperative 

pain in patients of inguinal hernia with minimum side 

effects therefore it can be considered as safe and effective 

method of pain management. But diclofenac 

intramuscular injection provided better pain relief 

compared to diclofenac transdermal patch.  
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