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Abstract---Aim: This study was performed to compare the degree of 

post operative analgesia, patient compliance, and frequency of adverse 

events with the use of oral diclofenac tablets and transdermal 

diclofenac patch following multiple premolar extractions in patients 
undergoing orthodontic treatment. Materials and Methods: Thirty 
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young pre-orthodontic patients requiring bilateral maxillary and 

mandibular first premolar extractions were selected for the study. The 

right maxillary and mandibular first premolars were extracted first 

and 100mg oral diclofenac sodium sustained release tablets were 

prescribed to be taken thrice a day for three days. In the next 
appointment, the contralateral first premolars were extracted and a 

100 mg transdermal diclofenac patch was applied once a day for three 

days. Pain relief and pain intensity with both the diclofenac 

formulations was recorded for each of using 5-point Verbal Pain 

Intensity and Pain Relief Score Charts. Results and Conclusions: 

Statistical analyses revealed that there was a gradual increase in pain 
relief scores and a gradual decrease in pain intensity scores with the 

use of oral diclofenac tablets as well as with the transdermal patch. 

 

Keywords---analgesia, clinical study, diclofenac, post-operative, 

transdermal patch. 
 

 

Introduction  

 

According to WHO pain has been defined as “an unpleasant sensory and 

emotional experience associated with actual or potential tissue damage, or 
described in terms of such damage” (1,2,3). Pain was first explained as a 

protective response by René Descartes, a French philosopher in the sixteenth 

century , and since then, there has been rapid progress in its understanding but 

still the process of its management remains a challenge (4). Post extraction pain 

has often been a challenge for dental surgeon, with clinicians trying different 
analgesic modality that would provide profound analgesia and would be best 

tolerated by the patients, hence ensuring patient compliance (5). Over the year, 

opioids have been administered to allay anxiety and to reduce pain associated 

with surgery. Nonsteroidal anti-inflammatory drugs (NSAIDs), commonly 

prescribed in dental practice for the management of pain, are among the most 

frequently prescribed drugs worldwide. There are various routes of analgesic 
administration, among which oral analgesics is commonly prescribed for the 

management of pain. These users may develop gastrointestinal adverse effects of 

a sufficient degree requiring physician’s intervention. 

 

The mechanism of action of NSAIDs is based on the inhibition cyclooxygenase 1 
and 2 (COX-1 and COX-2) key enzymes in prostaglandin synthesis. Diclofenac, an 

NSAID is an anti- inflammatory, analgesic, and antipyretic drug, is begin used in 

widely for postoperative analgesic. When used through the oral route, however, 

only about 50% of the absorbed dose of diclofenac becomes systematically 

available, due to the first-pass metabolism and due to the high plasma 

concentration attained; oral diclofenac has the potential for significant adverse 
reaction, particularly those involving the gastrointestinal tract. In recent years, an 

increasing number of topical NSAIDs have become available, among which 

transdermal drug delivery system (TDDS) is the most efficient in the pain relief, 

with the fewer side effects and good patient compliance transdermal patches have 

been developed as innovative topical delivery system for diclofenac. The advantage 
of this route include painless, non-irritant, increased bioavailability, adverse 
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event, and compliance (6). The present study was carried out to evaluate and 

compare the degree of post-operative analgesia, patient compliance and frequency 

of adverse events with use of transdermal diclofenac patch and oral diclofenac in 

multiple premolar extractions in patients undergoing orthodontic treatment. 
 

Materials and Method  

 

This was a proposed prospective randomized controlled trial conducted on 30 

patients who visited the Department of Oral and Maxillofacial Surgery, Maharaja 

Ganga Singh Dental College& Research Center, Sriganganagar, Rajasthan for who 
required multiple premolar extractions for orthodontic purpose. The subjects 

belonged to both sexes and were the age range 14 to 26 years with a mean age 

17.5 years. Subjects were divided into two groups. 

 

 Group1 – patients who received diclofenac tablet for post- operative pain 
duringtooth extraction in one side of the jaw. 

 Group2 – patients who received transdermal diclofenac patch for post –

operativepain during tooth extraction in opposite side of the jaw. 
 

All the subjects included in the study had voluntary participated in the study and 

had also signed informed consent and had healthy periodontal status. Subjects 

with grossly decayed tooth along with periapical involvement with history of 

allergy to NSAID, with acute peptic ulceration within six months, with history of 

systemic diseases like bronchial asthma, epilepsy and emotional or 
psychosomatic disorders were excluded from the study. Informed consent was 

obtained from all the patients who were enrolled for this study before the 

procedure and the ethical clearance for the study was provided by an 

institutionally approved ethical committee. A written informed consent was 

obtained from all the patients. 
 

Either right or left maxillary and mandibular first premolars were first extracted 

in same appointment using standardized armamentarium (fig1).  Following which 

100 mg oral diclofenac tablets were prescribed to be taken thrice a day for period 

of the three days (nine tablets) or 100mg transdermal diclofenac patch was given. 

Each of patient were given a verbal pain intensity and pain relief score chart (both 
5-point scale with value from 0 to 4) for assessing pain intensity and pain relief 

from each of three postoperative days.(fig2). Paracetamol650mg tablets were 

permitted to be used as rescue medication and total nine tablets were provided to 

each patient. Subsequent right or left maxillary and mandibular first premolars 

were extracted and 100mg transdermal Diclofenac patch (DicloPLAST-Zuventus) 
was placed. Or 100mg oral diclofenac sustained release tablet (viveran SR100) 

was given. (fig.3 and 4). On the each of the following two days, the patch was 

changed and new one placed; thus placing a total of three patches over the three 

post-operative days (fig5).  The patients were permitted to use paracetamol 650mg 

tablets as rescue medication during post-operative period. 

 
Transdermal diclofenac patch 

 

The matrix controlled Diclofenac transdermal patch is flat and transparent 

transdermal delivery system (TDS) that provide continuous and systemic release 
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of Diclofenac and is designed to remain at the site of application for 24hrs. Each 

50sq.cm patch contains 100mg of Diclofenac Diethylamine as its active 

ingredient. The device consist of polymer matrix that controls the release of the 

drug and an impermeable backing membrane that prevent leaching of the drug 

from top. The adhesives fasten the device to the skin during use. The patch 
delivers slow release of the drug into body over time, resulting in long term 

effectiveness and added convenience. subject were asked to report pain intensity 

score chart for three postoperative days, following  to submit the 5-point pain 

intensity scale  for evaluation and were also asked to report pain relief score chart 

three post-operative days, following to submit 5- point pain relief scale for 

evaluation. The data obtained from study subjects were statistically evaluated 
using Mann-Whiteny U test. 

 

 

Figure 1. Armamentarium used for premolars extraction 

 

 

Figure 2. The verbal pain intensity and pain relief score chart 
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Figure 3. Diclofenac Transdermal Patch (DicloPLAST) 

 

 
Figure 4. Oral Diclofenac Sustained Release Tablet (Voveran SR 100) 

 

 
Figure 5. Diclofenac Transdermal Patch on Patient at Right Shoulder 
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Results 

 

The patients were asked to fill the verbal pain intensity score chart and the pain 

relief score chart. The data collected were statistically analyzed using the mann-

whitney U nonparametric test. After assessing the score charts , it was revealed 
that there was a gradual decrease in the pain intensity scores from day one to day 

three for both the oral diclofenac tablets and as well as with the transdermal 

patch.( table1, figure 6) 

 

Table 1 

Score on the pain intensity scale 
 

 Oral Transdermal patch 

 Day 1 Day 2 Day 3 Day 1 Day 2 Day 3 

Mean  

(n = 30) 
3.2 1.63 0.47 3.43 1.77 0.6 

S. D 0.407 0.615 0.571 0.568 0.679 0.621 

 

Figure 6. Mean pain intensity from day 1 to day 3. 
 

On evaluating the chart pain relief amongst the subjects, it was observed that all 

patients reported of complete or almost complete pain relief by the third day of 

therapy with either oral diclofenac tablets or transdermaldiclofenac patch. In both 

groups of subjects, i.e, those taking oral diclofenac tablets and those in whom the 
transdermal patch was placed, there was a gradual increase in pain relief scores 

over the three post operative days. 

[Table 2, figure 7]. 
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Table 2 

Score on the pain relief scale 

 

 Oral Transdermal patch 

 Day 1 Day 2 Day 3 Day 1 Day 2 Day 3 

Mean  
(n = 30) 

1.00 2.13 3.4 1.23 2.33 3.47 

S. D 0.830 0.507 0.498 0.679 0.606 0.507 

 

 
Figure 7. Mean pain relief from day 1 to day 3 

 

The data was analyzed by statistical package for social sciences (SPSS) software. 

Mann-Whiteny U test was done to find the statistical significance between groups. 

Mean verbal pain intensity of  diclofenac patch for three successive days were 

3.43, 1.77 and 0.60 respectively and mean verbal pain intensity of diclofenac 
tablets  were 3.20, 1.63, 0.47 for respective three days. Mean verbal pain relief of 

diclofenac patch for three successive days were 1, 2.33 and 3.47 respectively and  

mean verbal pain relief of diclofenac tablet were 1.23, 2.13, 3.40 respectively for 

three successive days. Statistically result between oral diclofenac tablet and 

diclofenac patch on the basis of three days pain intensity and pain relief 
parameters are not significant. 

 

Discussion  

 

Pain has been defined as an unpleasant sensory and emotional experience 

associated with actual or potential tissue damage or described in terms of such 
damage. The conquest over pain has been a great challenge since time 

immemorial; pain afflicts all living beings, and even though it is unpleasant, it 

has a nature of self-preservation. Pain was first explained as a protective response 

by René Descartes, a French philosopher in the sixteenth century, and since 
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then, there has been rapid progress in its understanding but still the process of 

its management remains a challenge. In dentistry, pain is a rather inevitable 

perception that often plagues both the care provider and the receiver. Various 

dental procedures also evoke the perception of anxiety which culminateswith pain 

and exaggerates the perception of pain. Hence, adequate pain control and 
assurance is of utmost importance during and following an invasive dental 

procedure, such as to maintain a good rapport with the patient. 

 

The procedure of dental extraction has been associated with an unpleasant 

response since time immemorial; the procedure had been used to treat a variety 

of illness unrelated with dental causes, and it was also used as a method of 
torture to obtain forced confession from a victim. Post-extraction pain control is 

as critical as it is during the process of extraction; the use of non-steroidal 

analgesic has its advantages of adequate pain control, but it has its various 

disadvantages of causing adverse effects inherent to the medication. These effects 

include gastric intolerance, multiple oral or parenteral analgesic administration, 
or allergic reactions to the drug itself. The attempt from the physicians’ aspect is 

to maximize the alleviation of pain and minimizing the adverse effects associated 

with the drug1. 

 

Nonsteroidal anti-inflammatory drugs (NSAIDs) block the activity of 

cyclooxygenase and inhibit the synthesis of prostaglandins, leading to anti-
inflammatory and analgesic effects.  However, it is reported that oral 

administration of NSAIDs subjects the drug to first pass metabolism with a 

significant amount being lost before it is absorbed systemically. Oral NSAIDs also 

cause several dose dependent adverse effects, particularly gastrointestinal effects. 

Alternate routes of administration of NSAIDs, in the form of topical formulations, 
have been developed. They are associated with a lower incidence of systemic side 

effects and enhanced local drug delivery to the affected tissues. Topical NSAIDs 

have thus established themselves as therapeutic analgesic modalities with 

recognized benefits and lower incidence of adverse effects.2 

 

Diclofenac 
 

Diclofenac is a non-steroidal anti-inflammatory drug (NSAID) taken to reduce 

inflammation and as an analgesic to reduce pain in conditions such as arthritis 

or acute injury. The name is derived from its chemical name: 2-(2,6- 

dichloranilino) phenylacetic acid. Diclofenac is an effective analgesic and anti-
inflammatory compound with good uricosuric and antipyretic properties. It is 

amongst the most potent inhibitors of prostaglandin synthetase. Considering its 

efficacy it shows an encouraging therapeutic ratio, and has been proved to be 

superior to the reference drugs when comparing gastrointestinal tolerability. All 

metabolites are less potent compared to the parent compound (3). A newly 

TDDSs, also known as “patches,” are dosage forms designed to deliver a 
therapeutically effective amount of drug across a patient’s skin at a programmed 

rate to reach the systemic circulation. The first transdermal system was approved 

by the Food and Drug Administration (FDA) in 1979 for the prevention of nausea 

and vomiting.Advantages of transdermal diclofenac patch are compared with oral 

and parenteral route, e.g., avoidance of the first‑pass metabolism, 

gastrointestinal incompatibility, and predictable and extended duration of the 
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activity. It also provides the utilization of drugs with a short biological half‑life, 

narrow therapeutic window, and improves physiological and pharmacological 

response. The mechanism of transportation of transdermal drugs is through the 

stratum corneum (being the uppermost layer of dead epidermal cells), viable 

epidermis (devoid of blood vessels), stratum lucidum, stratum granulosum, 
stratum spinosum, stratum germinativum, and the dermis (containing blood 

vessels). There are three ways in which a drug molecule can cross the intact 

stratum corneum, through skin appendages (transappendageal and shunt 

routes), intercellular lipid domain, and transcellular route. 

 

All NSAIDs reach the targeted site of activity only after the drug enters the 
systemic circulation. To have an adequate local effect, oral and parenteral NSAIDs 

must produce relatively high systemic levels. In contrast, topically applied NSAIDs 

can provide direct and local relief without systemic activity. Thus, the advantage 

of drug delivered topically is to produce clinically meaningful results without 

systemic side effects or drug interactions (4). The present study included 30 

patients whose age ranged from 14 years to 26 years with mean age 20 years. A 
similar study done by Bhaskaret al.[6] had patients whose age ranged from 14 to 

16 years, with a mean age of 17.5 years and gender distribution of 28 females 

(84.4%) and 5 males (15.2%). This is also in accordance with Prithviet al.[1] who 

included twenty patients in which 13 were male (65%) and 7 (35%)  were female. 

And sanjaytalnia et al also studied  33 patients whose age ranged from 13 years 
to 29 years, with a mean age of 18.73 years. 

 

Evaluation of pain is always subjective, but can be evaluated in various scales 

like Verbal Rating Scale, Pain Intensity Scale and Pain Relief Scale. Verbal Rating 

Scale is 5 pointed scale 0-4 indicating “no pain” to “severe pain” respectively. The 

Pain Intensity Scale is a scale similar to Verbal Rating Scale, with pain score nil 
pain, very mild, mild, moderate and severe pain corresponding to values 0-4. The 

Pain relief scale is the Pain intensity scale in reverse with the values 0-4 

corresponding to complete relief and no relief respectively. In this comparative 

interventional study, the efficacy of Diclofenac tablet and Diclofenac transdermal 

patch in management of post operative pain is compared in patients with bilateral 
teeth extractions. This study being a cross over study all the participants were 

exposed to both the form of drugs (Diclofenac tablet and diclofenac patch) . This 

study setting provides a better platform to avoid biases. As the emergency 

medication used is Tab paracetamol 650mg, the parameters evaluated are 

postoperative pain score at intervals of 24 hours in following scales like VRS, PIS, 

PRS in three consecutive days and if the patient required the emergency 
medication, the number of paracetamol tablet consumed is calculated. 

 

In day one, the mean pain scores in all the pain scales like VRS, PIS, PRS reduced 

with time in both the groups and the reduction were statistically significant in 

both groups (diclofenac tablet and diclofenac patch). This result was in 
accordance with Bhaskar et al, where he showed that in comparing post- 

operative pain, the mean pain score reduced with time in both the groups. pain 

scores on day one in all the scales seems to be lesser in group  (diclofenac patch) 

when compared to group (diclofenac tablet) but the p value was not statistically 

significant. This result obtained in this study is in contradictory to the previous 

study by Bachalli PS et al. who showed when comparing Diclofenac patch and 



         250 

Diclofenac tablet the diclofenac tablet was more effective in managing the post 

operative pain in first 24 hours. This contraindication can be explained with the 

fact that the analgesics in this study are given preemptively. The diclofenac 

transdermal patch was given 2 hours and diclofenac tablet was given one hour 

before the procedure. 
 

On day two, the mean pain score in all the pain scales likeVRS, PIS, PRS reduced 

with time in both the groups and the reduction of mean VRS score was significant 

in both groups (diclofenac tablet and diclofeanc patch).  on day two, though the 

mean pain scores in all the scales seems to be lesser in group  (diclofenac patch) 

when compared to group (diclofenac tablet) the p value was not statistically 
significant. This result was similar to the result obtained by Bachalli PS et al. 

which states that the transdermal diclofenac and Oral Diclofenac are equally 

efficient in managing the post operative pain on day two. on day three, the mean 

pain scores in all the pain scales like VRS, PIS, PRS reduced with time in both the 

groups and the reduction was statistically significant in both groups (diclofenac 
tablet and diclofenac patch). This result was in accordance with Bhaskar et al. 

where he showed that in comparing post operative pain, the mean pain score 

reduced with time in both the groups. 

 

In this study 2 patients required an emergency medication in Group –( diclofenac 

patch), and also in a comparative interventional study of Baskhar et al.  about 
one patient out of twenty required emergency paracetamol tablet as an emergency 

medication inspite of transdermal patch. In this study both diclofenac tablet and 

transdermal diclofenac reduces the pain score on all the three days with letting 

the patient to go for an emergency pain medication. Though the mean pain scores 

for the patients in transdermal patch are lesser than the pain scores for the 
patients in diclofenac tablet, the differences between them are not statistically 

significant, thus leading to the conclusion of equal efficacy of the two medication 

in management of post operative pain. The results were similar to the study by 

Krishnan et al. who compared the efficacy of transdermal diclofenac and Oral 

diclofenac in third molar extraction. In this study no patients had side effects like 

gastric irritation from the tablet diclofenac, contradictory to study of Bhaskar et al  
where he reported that two of twenty patients had gastric irritation. No patients 

had any allergic or adverse reaction of diclofenac patch, as the patients allergic to 

diclofenac were excluded from the study. 
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