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INTRODUCTION

The most commonly encountered symptoms to the oral 
physician is the dental pain. This assumes pivotal role in the 

effective management and follow‑up in terms of  patient 
management. Pain is so closely dealt in dentistry that they 
cannot be separable.[1,2]

Background: Newer drug delivery systems such as transdermal patches using pain relieving or modifying 
agents emerged as a mainstream treatment protocol for management of pain on the outpatient basis. The 
administration of diclofenac 100 mg in the transdermal patch in the patients having dental pain due to 
periapical/periodontal infections was evaluated.
Materials and Methods: Ninety patients of either gender, between 18 and 80 years were divided into 
3 groups (Group A ‑ oral medication, Group B ‑ transdermal patch, Group C ‑ intramuscular group). Patients 
at the Dental Department with pain from periapical/periodontal pathologies were explained about the 
procedure of analgesia. With written consent, 100 mg diclofenac sodium transdermal patches were 
prescribed to patients who opted their use in pain control for 2 consecutive days. A visual analog scale 
was provided for all patients assessing the pain intensity during the study.
Results: Significant difference in the mean percentage reduction in visual analog scale (VAS) score among 
the three groups at day 1 and 2 (P < 0.001). Post hoc test showed that intramuscular (IM) and oral groups 
had significantly higher mean VAS score than patch group.
Conclusion: Diclofenac administered through oral and IM routes showed significant improvement in pain 
relief when compared to the transdermal route. However, diclofenac transdermal patches have shown 
significant improvement in VAS score between the baseline and consecutive days and can be used in mild 
pain with lower adverse events.
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The spurt in new drug discovery, dosage, and the delivery 
systems lead to employing such advancements from 
research to practice. The innovations had their effects 
immediately in the medical field, but somehow it was 
less rapid in dentistry. Evidence‑based clinical practice 
outcome have further enhanced their usage into the 
regular outpatient dental setup. The newer drug delivery 
systems have shown their advantage in being enhanced 
efficacy, better bioavailability with decreased adverse 
effects and also into the frequency of  drug intake.[2] The 
expanded profile of  nonsteroidal anti‑inflammatory 
drugs  (NSAIDs) into the clinical practice with their 
overzealous usage lead to untoward adverse reactions 
in terms of  cardiac, renal, and gastrointestinal toxicity 
to reduce such occurrences, innovative method of  drug 
delivery systems or with a change in the pharmacological 
profiles of  the drugs were employed. Prescription of  
gastroprotective medication along with NSAID had 
become a common practice.[2‑6]

Diclofenac sodium which is an aryl acetic acid derivative 
exerts its action by blocking COX‑1 and COX‑2 enzymes 
thereby it has an inhibitory effect in the synthesis of  the 
chemical mediators such as prostaglandin E2, D2, F2, and 
thromboxane A2.

Transdermal drug delivery, a local drug delivery system 
has gained populace in the recent time. They provide an 
advantage of  controlled drug delivery at the local site, 
either over the skin or in the buccal mucosa in case of  
the oral cavity. The incidence of  adverse drug reaction 
with them is mild and predictable with better patient 
compliance.

Transdermal patches ensure simple, painless procedure 
of  drug usage even in patients with needle phobia. They 
are on par with sustainable plasma levels comparable 
with that of  oral medication. With the local drug delivery 
method, hepatic first‑pass metabolism is bypassed. 
Offering increased flexibility in placing and removing 
the transdermal patch better patient compliance is 
achieved.[7,8]

This study was carried out to compare the efficacy of  
analgesia, occurrence of  side effects from the drugs 
employed and patient compliance during the drug usage 
with diclofenac sodium trans dermal patch 100 mg, oral 
supplementation of  diclofenac sodium 50  mg given as 
twice daily medication and intra muscular administration 
of  75  mg diclofenac sodium once daily for 2  days in 
patients having dental pain due to periapical or periodontal 
pathology.

MATERIALS AND METHODS

A total sample of  90 subjects of  either gender, between 
18 and 80 years attending Department of  Oral Medicine 
and Radiology with dental pain and who were willing to 
be part of  the study were included and divided randomly 
into 3 groups based on their preference and priority of  
the route of  administration of  the drug. As this was a 
pilot study, a sample size of  90 was chosen according to 
recommendations by Isaac and Michael.[9]

The study was cleared by ethical clearance committee 
with necessary approvals. The subjects were informed 
thoroughly about the study and could withdraw from the 
study at their choice when there is no relief  of  pain with the 
medication. (Ethical clearance number: PMVIDSandRC/
IEC/OMR/PR 0051–15). This study was registered with 
clinical trial registry of   United States with trial registry 
number NCT03221946. The groups included in the study 
were: [CONSORT checklist Figure 1].
•	 Group A that included 30 patients of  either gender 

who were prescribed tablet Diclofenac sodium 50 mg 
orally twice daily for 2 days which is the preferred adult 
dose for dental pain disorders

•	 Group  B which included thirty patients who were 
prescribed Diclofenac sodium 100  mg transdermal 
patch to equate the oral dosage of  50 mg that is given 
twice daily once daily for 2 days (SPARSH PHARMA). 
It is a transparent patch that gave sustained release 
of  the drug for 24 h at the local site applied. A total 
number of  2 patches were given to each patient 1/day. 
The patches were applied at a hairless area on the left 
or right shoulders which were subsequently replaced 
the next day to another area of  application to avoid 
contact dermatitis in the area of  application

•	 Group C which included 30 patients of  either gender 
who were given intra muscular injection of  75  mg 
which was the nearest available dosage to 100  mg 
availability in India at deltoid or gluteus muscle once 
daily for 2 days using sterile and aseptic precautions.

All the subjects were prescribed necessary antibiotics for a 
reduction in periapical/periodontal infections. The rescue 
medication tablet chosen was Paracetamol 325 mg, if  any 
of  the patients opted for further medication for pain relief. 
In addition, a visual analog scale was provided to all the 
subjects during their presentation to the hospital for two 
consecutive days for treatment. The scales were obtained 
in all the subjects individually assessing the intensity of  
pain after the medication intake during the study. Team 
of  four doctors evaluated the patients in the study. Two 
physicians were assigned the task of  data collection from 
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the study participants and assigning them into the group 
chosen by the patients themselves. Two physicians had 
evaluated the patient’s visual analog scale  (VAS) scores 
clinically and administered the necessary medication to the 
patients and rest of  the doctors had evaluated the patients 
at each visit, making a note of  interobserver variability. 
The enquiry of  following adverse effects was noted for 
all three groups.
•	 Group A: Rash, Itch, Gastritis
•	 Group B: Rash at the delivery site, adherence of  patch
•	 Group  C: Pain at injection site, nerve palsy, 

hypersensitivity reactions.

The administration of  rescue medication marked the end of  
the study in any individual. The data were then statistically 
evaluated using  SPSS version 18 (IBM Corporation).  The 
value of P < 0.05 was considered statistically significant. The 

intra‑group analysis was performed using Repeated measures 
ANOVA with Bonferroni test. The inter‑group analysis was 
performed using ANOVA with post hoc Tukey’s test.

RESULTS

Distribution of three groups based on age and gender
Out of  ninety patients from all the 3 groups, in the 
maximum number of  patients fell in the age ranged 
between 18 and 28  (32.3%) which was statistically 
significant. A high number of  males (58.1%) participated 
when compared to the female counterparts (41.9%) that 
were statistically significant [Table 1].

Comparison of the visual analog scale score at baselines, 
day 1 and day 2 in each intervention group
Showed significant difference in the means of  the score 
from baseline until day 2 in patch group  (P  <  0.001). 
Post hoc test revealed that baseline had significantly higher 
mean VAS scores than day 1 and 2; although, no significant 
difference was seen between day 1 and 2. Similarly, there was 
also a statistical difference in the mean score from baseline 
to day 2 in intramuscular (IM) and oral group (P < 0.001). 
A major difference lies in IM group in which, day 1 had 
higher mean VAS score than day 2, which recorded least 
scores compared to the other 2 groups. The baseline 
scores were higher in IM group due to the increased pain 
perception psychologically by the patients and preference 
route of  drug administration in the form of  injection by 
the patient for immediate relief  from pain.

The oral group had significantly higher mean VAS scores 
than day 1 followed by day 2. Similar to IM group but slightly 
higher VAS scores on day 2 than scores of  day 2 in IM 
group. Nevertheless, patch group showed higher VAS scores 
at day 2 when compared to both other groups [Table 2].

At the baseline, there was marked variation in the mean 
VAS score in all 3 groups at baseline (P < 0.001). Post hoc 
test showed that IM group had highest mean VAS score 
followed by Patch with least being an oral group. Day 1 
showed a significant difference in the mean VAS score 
among the three groups (P < 0.001). Post hoc test showed 
that patch group had highest mean VAS score followed by 
IM group with least being an oral group. Day 2 showed a 
significant difference in the mean VAS score among the 
three groups (P < 0.001). Post hoc test showed that patch 
group had significantly higher mean VAS score than oral 
and IM groups. No significant difference in the mean VAS 
scores between oral and IM group.

There was a significant difference in the mean percentage 
reduction in VAS score among the three groups at day 

The CONSORT diagram showing the flow of participants through
each stage of a randomized trial.

Assessed for eligibility
(n = 120)

Excluded (n = 30)

Not meeting inclusion
criteria (n = 12)
Refused to participate
(n = 18) 

Randomized (n = 100)

Allocated to
intervention
(n = 30)

Received
allocated
intervention
(n = 30)A

llo
ca

tio
n

E
nr

ol
lm

en
t

Allocated to
intervention
(n = 30)

Received 
allocated
intervention
(n = 30)

Fo
llo

w
 u

p

Lost to
follow up
(n = 0)

Discontinued
intervention
(n = 0)

Lost to
follow up
(n = 0)

Discontinued
intervention
(n = 0)

A
na

ly
si

s Analyzed
(n = 30)

Excluded from
analysis
(n = 0)

Analyzed
(n = 30)

Excluded from
analysis
(n = 0)

Allocated to
intervention
(n = 30)

Received
allocated
intervention
(n = 30)

Lost to
follow up
(n = 0)

Discontinued
intervention
(n = 0)

Analyzed
(n = 30)

Excluded from
analysis
(n = 0)
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inherent mechanism of  inhibiting prostaglandin synthesis 
thereby disrupting the general physiologic system.[11] 
Thus, the advantage of  local drug application provided an 
alternative system of  administration which may be beneficial 
in reducing the unfavorable reactions to a certain extent than 
the oral‑systemic of  drug delivery.[12] In addition, topical 
usage has the direct access, to the local area, controlled 
release, and ease of  application leading to good adherence 
outcome and sustained plasma concentration.[13]

In the present study, there was a significant reduction in 
pain on day 2 when compared to day 1 in oral group and IM 
group. However, such significance was not found on day 1 
and 2 in case of  transdermal patch group. Bachalli et al. did a 
study in terms of  pain reduction following extraction of  third 
molars wherein oral administration of  diclofenac sodium 
had shown a significant reduction in pain when compared 
to that administered transdermally. However, there was no 
statistical difference in the VAS score among the two routes.[1]

In the present study, there was statistically significant 
pain reduction in oral and IM groups when compared 
to transdermal patch group. Patches have shown good 
improvement in cases of  mild pain. Predel et al. advocated 
diclofenac in the form of  patches in cases of  soft tissue 
injuries. They concluded that the patches were efficacious 
in blunt trauma.[14] Although parenteral drug delivery offers 
benefits like better accessibility to circulation and better 
absorption, these benefits go hand in hand with a rapid 
reduction of  drug levels in the circulation.[15,16]

Hemant Bhaskar et  al., concluded in a study on the 
orthodontic patient group having pain following premolar 
extractions. In the study, transdermal patches of  diclofenac 
sodium of  100 mg, used as single application per day had 
given similar relief  from pain as oral 150 mg tablets of  the 
same drug. It was demonstrated that trans dermal patch drug 
delivery was found to be on par in efficacy with oral diclofenac 
supplementation in pain reduction. Over a half  who had 
tablets orally had reduced pain over a day. The subjects who 
were prescribed transdermal patches had 65% reduction of  
pain during the immediate 2 postoperative days.[17]

The limitation that was observed with transdermal patches 
during the study was the ability of  the patch to adhere to 

1 (P < 0.001). Post hoc test showed that IM and oral groups had 
significantly higher mean VAS score than Patch group. There 
was a significant difference in the mean percentage reduction 
in VAS score among the three groups at day 2 (P < 0.001). 
Post hoc test showed that IM and oral groups had significantly 
higher mean VAS score than patch group [Table 3].

DISCUSSION

NSAIDS are common prescription drugs for analgesia. In 
the recent years, with evidence on their overzealous usage and 
potential side effects had led to a search for a better alternative 
or modifications in the drug delivery mechanism. Rapid 
strides were made to reduce the incidence of  side effects 
without compromising their efficacy. Once such ingress 
was topical NSAID delivery systems in health‑care setting.[10]

NSAIDS when administered systemically, have been 
implicated in various adverse drug events due to their 

Table 1: Distribution of three groups based on age and 
gender

Group Total
Patch, n (%) IM, n (%) Oral, n (%)

Age range
18-28 11 (34.4) 8 (29.6) 10 (32.3) 29
29-39 8 (25.0) 11 (40.7) 5 (16.1) 24
40-49 7 (21.9) 6 (22.2) 7 (22.6) 20
50-59 4 (12.5) 2 (7.4) 8 (25.8) 14
60-69 2 (6.3) 0 1 (3.2) 3

Sex
Female 11 (34.4) 14 (51.9) 13 (41.9)
Male 21 (65.6) 13 (48.1) 18 (58.1)

Total 90

IM: Intramuscular injection, n: Number of patients

Table 2: Comparison of visual analog scale score at 
baselines, day 1 and day 2 in each intervention group 
showed
Group VAS Mean SD P Post hoc 

test

Patch Baseline 6.47 1.81 <0.001; significant B >1,2
Day 1 4.28 1.76
Day 2 4.06 1.74

IM Baseline 8.30 2.02 <0.001; significant B >1>2
Day 1 3.03 1.84
Day 2 0.96 1.37

Oral Baseline 4.05 1.69 <0.001; significant B >1>2
Day 1 1.50 1.38
Day 2 1.02 1.26

VAS: Visual analog scale, SD: Standard deviation, IM: Intramuscular 
injection, B: Bonferroni inference

Table 3: Percentage reduction of pain on day 1 and day 2
Percentage reduction Group P Post hoc test

Patch IM Oral
Mean SD Mean SD Mean SD

Day 1 35.93 19.32 60.74 24.61 69.69 23.85 <0.001; significant IM, oral > patch
Day 2 38.91 19.88 87.01 17.54 80.02 21.93 <0.001; significant IM, oral > patch

IM: Intramuscular injection, SD: Standard deviation
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the site of  application. Four patients out of  30 showed 
poor adhesiveness of  patch.

CONCLUSION

Through this study, it is noteworthy that diclofenac 
transdermal patches have shown significant improvement 
in moderate pain cases, Diclofenac administered through 
oral and IM routes showed significant improvement 
in reduction of  pain scores when compared to the 
transdermal route. However, transdermal patches have 
proved to be promising in moderate pain cases with 
superior patient compliance and were well‑tolerated by 
the patients.
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