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INTRODUCTION 

The international association for study of pain (IASP) has 

defined pain as “an unpleasant sensory and emotional 

experience which is associated with actual or potential 

tissue damage”.
1
 Pain is not related to only physical 

sensation but it is also influenced by attitude, belief, 

personality and social factors. It also affects emotional 

and mental wellbeing. Pain is the most common reason 

for which people seek medical help.
2,3

 The pain of 

surgery is nociceptive, acute in onset, short duration and 

subsides when the damaged tissue heals.
4
 Post-operative 

pain if poorly treated can lead to suffering, anxiety, 

depression (psychological effects), hypertension, 

tachycardia, myocardial infarction (stress effects), chest 

infections and delayed recovery (immobility). Effective 

pain control can attenuate all the above adverse effects 

and enhance well-being of the patients. Hysterectomy is 

the surgical operation done by the gynecologists in which 

uterus is removed. It is recommended as a last resort to 

correct certain intractable uterine/reproductive system 

diseases. Post-operative pain after hysterectomy 

originates from somatosensory pain of the incision site 

and from viscero-peritoneal pain of inflammatory 

tissues.
5
 It can be managed with intermittent systemic 

analgesics such as opioids, ketamine, non-steroidal anti-

inflammatory drugs (NSAID), α-2 agonist or continuous 

infusion of a mixture of drugs acting through different 
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mechanisms. The drugs which are used frequently for 

relieving pain belongs to different classes like NSAIDs, 

opioids, glucocorticoids, local anesthetics, α-2 agonists, 

ketamine and gabapentanoids.
6
 Mostly these drugs are 

given orally or parenterally. Transdermal route is an 

innovative method of drug administration which is 

becoming very popular recently. NSAIDs are frequently 

used for pain management in various circumstances. The 

commonly used drugs are diclofenac, ibuoprofen, 

ketorolac, ketoprofen, mephenamic acid, indomethacin 

etc.  

Diclofenac is an aryl- acetic acid derivative and 

ketoprofen is propionic acid derivative. Oral, i.v., i.m. 

preparations of diclofenac and ketoprofen are used as 

postoperative analgesic. Several researchers found that 

the transdermal preparation of these drugs is more 

efficacious than oral dosage form with less side effects. 

The present study was planned in the view of the fact that 

analgesic drugs are given through different routes as post-

operative analgesic but still there is a search for an ideal 

drug and route that provides maximum analgesia, 

minimum side effects and improves patient compliance. 

Various literatures have been searched but no study was 

found comparing the efficacy and safety of these patches 

in post-hysterectomy patients. Therefore present study 

was undertaken in patients undergoing hysterectomy with 

the objective to compare the efficacy and safety of 

transdermal ketoprofen patch vs. transdermal diclofenac 

patch in post-operative hysterectomy patients. 

METHODS 

Study design 

This study was conducted as a prospective, single blind 

randomized, comparative clinical study from May 2018 

to April 2019 by the Department of Pharmacology in 

collaboration with the Department of Obstetrics & 

Gynecology and Department of Anesthesiology at B.P.S. 

Govt. Medical College for Women (a tertiary care 

hospital in the state of Haryana). 

Patient population 

Sixty female patients scheduled for hysterectomy were 

screened and enrolled in this study as per inclusion and 

exclusion criteria. The eligible patients were randomly 

divided into two study groups i.e. Group K and Group D 

with the help of computer generated sequence having 30 

patients in each study group. 

Inclusion criteria  

Inclusion criteria were patients of female gender of 30-65 

years of age scheduled for hysterectomy; patients had 

grade I and grade II physical status according to ASA 

(American Society of Anesthesiologists); patients fit for 

the surgical procedure after the pre-anesthetic evaluation; 

patients who gave written informed consent for 

participating in the study.  

Exclusion criteria 

Exclusion criteria were patients who ASA grade III and 

IV physical status; patients with hypersensitivity to study 

drugs, NSAID’s group and transdermal patches; patients 

with history of skin diseases; patients with history of 

asthma, gastrointestinal disorder, blood dyscrasias, 

cardiovascular diseases, severe hepatic and renal 

disorders and other co-morbid conditions; patients with 

history of drug abuse; any contraindication for spinal 

anaesthesia.  

Drug intervention 

The details of all the participants were recorded in the 

standardized format. At the beginning of study, all 

patients had undergone general physical examination, 

systemic examination along with relevant investigations 

(Hb, TLC/DLC, BT/CT).  

Group K [Ketoprofen group]- Ketoprofen patch (30 mg) 

was applied in group K patients 1 hr prior to surgery for 

24 hr time period.  

Group D [Diclofenac group] - Diclofenac patch (100 mg) 

was applied in group D patients 1 hr prior to surgery for 

24 hr time period. 

Patients were fasted for 12 hours before the day of 

surgery. The patch was applied on a dry, non-irritated, 

non-hairy area of skin on left shoulder in most of the 

patients and on back after cleaning the skin with spirit 

swab. The dose of an analgesic required for the relief of 

break through pain is called rescue dose. Patient whose 

VRS (verbal rating scale) score was > 2 or VAS (visual 

analogue scale) > 5 received Inj. Paracetamol I/V 1 gm as 

a rescue analgesic through infusion. 

Clinical assessment 

Patients were assessed clinically in terms of efficacy with 

safety parameter. Clinical assessment was done post-

surgery at 4, 8, 12, 16, 20 and 24 hr. time interval after 

application of patch.  

Efficacy assessment  

The patients were assessed for the drug response by the 

following parameters.  

Primary end points 

 Verbal rating scale (VRS) of 0 - 4 points.
7
  

 Visual analogue scale (VAS) of 0 - 10 points.
8
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Secondary end points  

 Use of rescue medicine over a 24 hrs time period 

post-operatively.  

 Patient satisfaction score (Likert Scale)
9
  

 Anxiety score (State-Trait Anxiety Inventory 

(STAI)
10

  

Safety assessment 

Safety assessment was done by asking history and doing 

physical examination in both study groups. Local side 

effects like itching, redness, swelling and systemic side 

effects diarrhea, constipation, hematemesis, headache, 

dizziness, nausea, vomiting and generalized weakness 

were noted. 

Statistical analysis  

Data was expressed as mean±SEM unless specified 

otherwise. Both intragroup and intergroup statistical 

analysis was done. Intragroup analysis was done using 

repeated measures ANOVA. Intergroup analysis was 

done using unpaired ‛t’ test. Categorical data like 

incidence of adverse events and consumption of rescue 

analgesic in both the groups were analyzed using Chi-

square test. A p<0.05 was considered as statistically 

significant.  

RESULTS 

The demographic profile of the patients in the two study 

groups was comparable as shown in Table 1. The average 

age in Group K was (49.9±7.89) and in Group D was 

(52.7±8.72) in years and average weight was (51.93±3.41) 

& (51.43±3.81) kg in Group K and Group D respectively. 

The duration of surgery in group K was 129.8±19.9 min 

and group D 133.5±20.4 min (p>0.05). 

Table 1: Demographic profile in Group K and Group 

D. 

Demographic 

variable 

Group K 

Mean±SD 

Group D 

Mean±SD 

Age (in years) 49.9±7.89  52.7±8.72 

Weight (in kg) 51.93±3.41  51.43±3.81 

Duration of Surgery 

(in min.) 
129.8±19.9  133.5±20.4 

Pain was assessed postoperatively using VAS and VRS 

score in both the groups. In group-K, mean VRS score at 

4, 8, 12, 16, 20 and 24 hr. time interval was 1.90±0.05, 

1.40±0.09, 1.47±0.93, 1.50±0.09, 1.73±0.08 and 

1.77±0.12 respectively. In group-D, mean pain score 

(VRS score) at 4 hr. time interval post-operatively was 

1.93±0.05. Pain score at 8, 12, 16, 20 and 24 hr. time 

interval was 1.80±0.08, 1.80±0.08, 2.03±0.58, 1.76±0.07 

and 1.67±0.13 respectively. The mean VRS score in 

Group K and Group D at different time interval is shown 

in Figure 1.  

 

Figure 1: Intergroup comparison of VRS in group K 

and group D. 

When mean VRS score was compared between Group K 

and Group D, it was observed that difference in mean 

VRS score at 4, 8, 12, 20 and 24 hr time interval was 

clinically significant but difference in mean VRS score 

was found statistically significant at 8 hr and 16 hr time 

interval only (p<0.05).  

 

Figure 2: Intergroup comparison of VAS score in 

group K and group D. 

In group-K, mean pain score (VAS score) at 4, 8, 12, 16, 

20 and 24 hr time interval, post- operatively was 

2.13±0.07, 3.63±0.11, 2.86±0.12, 2.57±0.09, 3.33±0.08, 

3.03±0.24 respectively. In group-D, mean pain score 

(VAS score) at 4, 8, 12, 16, 20 and 24 hr. time interval 

was 2.07±0.15, 4.13±0.09, 3.03±0.08, 3.30±0.18, 

3.57±0.14 and 3.43±0.24 respectively. The mean VAS 

score in Group K & Group D at different time interval is 

shown in Figure 2.  

The difference in mean VAS score was found statistically 

significant at 8 hr and 16 hr time interval only 

(p<0.05).The peak analgesic effect was achieved between 

8 hr. to 16 hr. time interval in both the study groups.  
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The consumption of rescue analgesic was comparable 

between both the groups. In group K, 3 patients and in 

group D, 6 patients required rescue analgesic and there 

was no statistical significant difference (p>0.05) was 

present. The two groups were comparable regarding 

patient satisfaction score, anxiety score and autonomic 

pain component (systolic blood pressure, diastolic blood 

pressure and heart rate). No statistical significant 

difference was present. Systemic side-effects were mild in 

both the groups and there were no serious adverse effects 

observed in either of the study groups. In group K, 

16.66% patients complained of nausea and 10% patients 

complained of vomiting which was less as compared to 

group D in which, 30% complained of nausea and 20% 

complained of vomiting. 16.66% complained of headache 

in both the study groups. However, none of the patients 

complained of local side effects like redness, itching and 

swelling in both the groups. 

DISCUSSION 

The management of post-operative pain remains an area 

for never ending research with better formulations and 

modalities continuously replacing present ones. Despite 

the fact that analgesic drugs are given through different 

routes as post-operative analgesia still there is a search for 

an ideal drug and route that can provide maximum 

analgesia, minimum side effects and improves patient 

compliance. Transdermal route is one of the most 

innovative drug delivery system which provide sustained 

drug delivery, needs single application a day and 

convenient to use. In addition, transdermal patch has other 

advantages like painless techniques, increased 

bioavailability, self-administration and easy termination 

of medication leading to better patient compliance.
11

 

Transdermal patch is a medicated adhesive patch that is 

placed on the skin to deliver a specific dose of medication 

through the skin into blood stream. Therefore in the 

present study we have compared two drugs belonging to 

NSAIDs given through this innovative method in post-

operative hysterectomy patients. 

Transdermal drug delivery system is a very good method 

of pain management in postoperative period as it avoids 

the first pass metabolism and gastrointestinal 

complications associated with oral route and pain 

associated with i.m. or i.v. route. 

NSAIDS are the commonly used drug for postoperative 

analgesia. The efficacy of NSAIDs in reducing pain is 

largely a result of their capacity to inhibit cyclo-

oxygenase 1 and 2 (COX-1 and COX-2) key enzymes in 

prostaglandin biosynthesis. In the present study, 

ketoprofen and diclofenac were used as analgesic drug 

during hysterectomy in form of patch. The dose of 

ketoprofen patch and diclofenac patch used was 30 mg 

and 100 mg respectively. The patches were applied once 

for 24 hrs. In our study, pain was assessed postoperatively 

after every 4 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 as a need for 

rescue analgesics. 

In our study, when VAS was compared in both the groups 

it was observed that VAS (2.92±0.11) in group K was 

significantly low as compared to group D (3.25±0.14). 

Reetu V et al observed in their study in 60 patients who 

had orthopedic surgery on their lower limb that VAS in 

group K and D was (1.4±0.3) and (2.4±0.72) 

respectively.
12

 Kawai et al also observed that ketoprofen 

patch was more efficacious for relieving persistent local 

joint pain in patients with rheumatoid arthritis than 

placebo in their study.
13

 Franscisco and colleagues 

observed ketoprofen patch was better in reducing baseline 

pain in benign sports related soft tissue injuries.
14

 The 

result showed that NSAIDs patches are better in providing 

pain relief and ketoprofen patch was more effective then 

diclofenac patch as analgesic. The result of meta-analysis 

done by Sarzi-Puttini et al showed a statistically 

significant difference in the efficacy of ketoprofen versus 

diclofenac and ibuprofen. Ketoprofen was found to be 

more efficacious as compare to both diclofenac and 

ibuprofen in relieving pain and improving functional 

status of patients.
15

 Alessandri et al observed lower mean 

intensity pain score on VAS in diclofenac patch group as 

compared to placebo in patients undergone laproscopic 

surgery.
16

 Bhaskar et al concluded from their study that 

patch was as potent as oral diclofenac tablet in providing 

pain relief but has better patient compliance and can be 

used routinely as post extraction analgesia.
17

 Mazieres et 

al found that efficacy and tolerability in ketoprofen group 

was better as compared to placebo in reducing ankle 

sprain.
18

 Kumar et al found lower VAS score in 

ketoprofen patch group in attenuating the pain during 

venous cannulation as compared to control group.
19

  

In our study, when VRS was compared after 24 hrs in 

both the groups it was observed that mean VRS 

(1.62±0.22) in group K was significantly low as compared 

to group D (1.83±0.16). The result of our study assessed 

by VRS showed that ketoprofen patch was better as post-

operative analgesic in hysterectomy patients. Narzaree et 

al concluded that transdermal diclofenac patch reduced 

post-operative pain effectively with minimum side effects 

as compared to i.m. diclofenac in patients with inguinal 

hernia surgery as assessed by VAS and VRS.
20

  

In present study, three patients in Group K and six 

patients in Group D required rescue analgesic in 24 hours. 

There was no statistical significance was present on 

comparison of rescue analgesic in our study. Safety 

analysis revealed no apparent serious adverse effects. In 

present study no local side effects was present at the 

application site as the patch was applied only for a single 

day. The most common adverse effects complained were 

headache, nausea and vomiting. 

The strength of present study was that we used standard, 

validated scales during our study for assessing pain relief. 

The assessment of pain relief was done as per VAS and 
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VRS scoring. To best of our knowledge no studies have 

assessed patient satisfaction score, anxiety score and 

changes in the autonomic pain component with pain 

scoring in the same study. 

Our study has the limitation that the study sample was 

small. The analgesic patch was applied for a single day 

and the assessment was done for duration of 24 hrs 

postoperatively. The result of our study does not reflect 

about a whole geographical region.  

CONCLUSION 

The present study concluded that transdermal patches are 

very convenient to use, cause less discomfort as compared 

to traditional routes of drug delivery. Ketoprofen patch 

was found better in providing analgesia after 

hysterectomy as compared to diclofenac patch with lesser 

side effects. 
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