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Abstract

Purpose To evaluate the analgesic efficacy of a diclofenac
transdermal patch with diclofenac intra muscular injection
in the immediate postoperative period in patients under-
going major oral surgical procedures.

Materials and Methods Subjects who underwent bijaw
surgeries for surgical correction of various dentofacial
deformities were included. Sixty such patients who
belonged to the above entity were randomly categorized
into two groups from Jan 2012—-Aug 2015. Group A (study
group) received a single dose of 100 mg transdermal
diclofenac patch, Group B (control group) received 75 mg
intramuscular diclofenac and tramadol HCI 2 mg/kg body
wt was used as rescue analgesic in the immediate post
operative phase. The analgesic efficacy of the drugs are
evaluated on periodic patient’s perception of pain in the
immediate postoperative phase of 2nd, 6th, 12th, 24th and
48 hours.

Results The mean VAS score in Group A was 2, mean
duration of analgesia was 16 h 9 min, and in Group B the
mean VAS score was 4, duration of analgesia was 8 h and
4 min. Tramadol HCI was given as rescue analgesia in
22 % (6) of patients belonging to Group A. None of the
patients from both the groups reported local complications.
Conclusion A noninvasive application of a single dose of
100 mg transdermal diclofenac patch is more effective than
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intramuscular diclofenac (75 mg) in the immediate post
operative phase, without any significant side-effects is a
novel ingress into the field of oral and maxillofacial sur-
gery for post operative pain management.

Keywords Diclofenac transdermal patch - Diclofenac
intramuscular injection - Post operative pain management

Introduction

Management of post operative pain remains an arena for
never ending research with better formulations and
modalities constantly replacing the obsolete ones. Pain
following surgery is one of the most important factors
causing morbidity and mortality, two causes prolonging
the hospital stay [1]. Post operative pain following sur-
gical intervention in the maxillofacial region has often
been a nemesis for the operator and the patient alike due
to the considerable amount of inflammatory response
involved. Peripheral tissue injury provokes two kinds of
modifications in the responsiveness of the nervous sys-
tem [2]. This results in an overall hypersensitivity state
in the postoperative period. Prevention and establishment
of this hypersensitivity state could lead to reduced
postoperative pain [3]. This forms the basis of pre-
emptive analgesia.

Non-steroidal anti-inflammatory drugs (NSAIDs) exert
anti-inflammatory and analgesic effects through the inhi-
bition of prostaglandin synthesis, by blocking the activity
of cyclo-oxygenase [4]. Diclofenac sodium is the com-
monly used non-selective NSAID, and is available in var-
ious forms to treat pain [5]. The diclofenac transdermal
patch (TP) is a newly introduced delivery system for
postoperative pain management. The purpose of this paper
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is to evaluate the analgesic efficacy of diclofenac trans-
dermal with intramuscular (IM) injection in the immediate
post operative phase.

Materials and Methods

This study was undertaken in 60 subjects belonging to the
age group 18-30 years. After obtaining institutional ethical
committee clearance and informed consent from the sub-
jects, they were randomly allocated into 2 groups of 30
each who underwent surgical intervention for correction of
dentofacial deformities. Group A (study group) received a
single dose of transdermal diclofenac patch 100 mg
(SANDOR, DICLO-TOUCH) as shown in Fig. 1 and
Group B (control group) received intramuscular diclofenac
75 mg (DIKLOFLAME).Patients undergoing similar type
of surgical procedure for correction of dentofacial defor-
mities were included in the study. Patients with history of
renal pathology, bronchial asthma, active peptic ulceration,
cardiac surgeries, bleeding disorders, allergic reactions
induced by NSAIDs were excluded. Both the subgroups did
not receive any parenterally administered analgesic or
sedative prior to the surgery or during the surgery. All the
60 patients underwent Lefort I osteotomy and mandibular
advancement under general anesthesia.

Anesthesia Protocol

PRE MEDICATION

Inj.Glycopyrrolate 0.2 mg
Inj.Midazolam 1 mg
Inj.Nalbuphine 10 mg
Inj.Zofer 4 mg
Inj.Pantocid 40 mg
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R

Diclofenac Transdermal Patch

Diclo - Touch™ 100 mg

MY

7 x 4 = 28 Patches

Fig. 1 Diclofenac transdermal patch

INDUCTION—Inj Propofol 100 mg
INTUBATION—Inj atracurium
MAINTAINENCE DOSE—Nitrous
Sevoflurane, Vercuronium bromide-4 mg
ANALGESIA—Inj Nalbuphine hydrochloride 10 mg at
the time of intubation.

HYPOTENSION—Inj Nitroglycerine infusion
REVERSAL—Inj.Neostigmine—2.5 mg, Inj Glycopy-
rrolate—0.5 mg

oxide 50 %,

In Group A (study group), a transdermal diclofenac patch
containing 100 mg (DICLO-TOUCH) was applied to the
subjects at the beginning of the surgical intervention on
non hair bearing area like deltoid region, chest for females,
abdomen for males as shown in Fig. 2.

In Group B (control group) 75 mg of diclofenac sodium
injection was given intramuscularly half an hour before the
end of the surgical procedure. Subjective and objective
parameters were evaluated periodically. Subjective
parameters included pain which was assessed postopera-
tively at 2, 6, 12, 24, 48 h respectively using a Visual
Analogue Scale (VAS). In the immediate post operative
phase whenever the VAS score was greater than 5, tra-
madol HCI 2 mg/kg body wt was administered intramus-
cularly as rescue analgesic and time was noted. Objective
parameters included duration of surgery (from the begin-
ning of the surgical procedure till the end of the procedure),
duration of analgesia (from the time of administration of
the analgesic till the rescue analgesic given), necessity for
rescue analgesia, renal parameters which were measured
from serum urea and creatinine in the pre and immediate

Fig. 2 Diclofenac transdermal patch applied at the deltoid region
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post operatively phase after 48 h, and hemodynamic
changes. In the study group, allergic reactions at site of
transdermal patch application was checked while in the
control group patients were evaluated for nausea and
vomiting, gastritis in the immediate postoperative phase.

Results

Descriptive analysis has been carried out with mean and
standard deviation being compared. SPSS version 16
software was used and comparison of categorical values
was done using Chi square test and continuous variables by
independent sample t test and Mann—Whitney test.

The mean age of the patients was 25.38 years. Pain was
assessed postoperatively using VAS at 2, 6, 12, 24, 48 h as
shown in Fig. 3.

If VAS score was <5, a further assessment was carried
out till 24 h. If the patient had a score of >5, rescue
analgesia was administered and further evaluation was
performed. In (Group A) control group, at 2 h postopera-
tively, 23 (76 %) patients had no pain, 7 (24 %) had VAS
score greater than 5. At the end of 12 h post operatively 6
(22 %) patients had a VAS score 5 or greater. The mean
duration of surgery in the control group was 222.40 min
and in the study group it was 235.80 min which was not
significant as shown in Fig. 4. The mean time at which
rescue analgesia was administered in the control group was
8 h and 4 min. Our study reveals that the duration of
analgesia provided by intramuscular diclofenac is short. In
study group, at 2 h post operatively, no patients had pain.
At the end of 12 h post operatively, 24 (79 %) patients had
VAS score of 2 and 6 (19 %) had VAS score of 5 where
rescue analgesic was given. The mean time at which rescue
analgesia was administered in study group was 16 h and
9 min. At 2 h postoperatively, the VAS was comparable
between the groups, and was not statistically significant
(p value = 1). At 12 h postoperatively, 3 (11 %) patients
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Fig. 3 VAS scores at 2, 6, 12, 24, 48 h
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in the study group had a score of 5. The mean time at which
rescue analgesia was given in the control group was 8 h
and 4 min and in the study group it was 16 h and 9 min and
were found to be significant (p value < 0.001) as shown in
Fig. 4.

Side effects in the control group included nausea and
gastritis in 5 (18 %) of the patients, pain at the site of
injection in 7 (24 %) patients while there were no notice-
able side effects in the study group. Renal clearance was
achieved faster in the study group (0.026) which was sig-
nificant. Hemodynamic changes in either groups measured
perioperatively were insignificant as shown in Fig. 5.

Discussion

Topical administration of non-steroidal anti-inflammatory
drugs (NSAIDs) offers the advantage of local, enhanced
drug delivery to affected tissues with a lower incidence of
systemic adverse effects due to reduced plasma concen-
trations [6]. On applying the patch to the skin, a drug
concentration gradient is developed and the drug starts to
move down the gradient into the skin and is absorbed into
the local capillary vasculature and is then transported into
the systemic circulation [7].

The efficacy of NSAIDs in reducing the post operative
pain depends on their ability to inhibit cyclo-oxygenases
(COX-1, COX-2) which are key in prostaglandin synthesis
[8]. Transdermal drug administration bypasses first-pass
metabolism in the liver, and overcomes concerns regarding
drugs that are poorly absorbed in the gastrointestinal tract
[9]. It offers several advantages as it avoids the need for
intravenous or intramuscular drug administration, pro-
longed duration of onset and offset, typically 12-24 h,
patient compliance, shorter analgesic consumption and
hospital stay, reduced systemic adverse effects due to lower
plasma concentrations [1] thus carving out a niche for
themselves as therapeutic analgesic modalities with
established benefits. The mode of onset of action of
transdermal drug delivery systems depend on the manu-
facturer’s choice. The mode of onset of action of the
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Fig. 4 Duration of surgery duration of analgesia
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Fig. 5 Haemodynamic variables

diclofenac patch which was used in the study was 4 h. The
drug would reach its peak plasma concentration within
10-12 h and duration of action was 24 h. Hence, the study
was designed for the transdermal patch to be applied before
the intubation. The action would start by the time surgical
procedure and extubation would have completed and the
patient would experience pain, thus acting as pre emptive
analgesic.

Parenteral drug delivery with intravenous, subcutaneous,
or intramuscular injection, can gain easy access to systemic
circulation with rapid drug absorption. However, this rapid
drug absorption is also accompanied by a rapid decline in
the drug levels in the systemic circulation [10].

Currently, regimens consisting of a combination of
analgesics (multimodal analgesia) are recommended for
the management of postoperative pain. Adjunctive tech-
niques, such as wound infiltration with local anaesthetics,
the use of NSAIDs or corticosteroids have been recom-
mended to treat postoperative pain [11]. Of these, the
NSAIDs have gained increasing popularity in treating
postoperative pain. NSAIDs are excellent analgesics with
no clinically important difference in efficacy among
specific drugs.

Neadal et al. [4] demonstrated that because of low
systemic concentrations, topical NSAIDs have a reduced
risk of upper gastrointestinal complications, such as gastric
and peptic ulcers, and gastrointestinal nuisance symptoms,
such as dyspepsia [4]. The results of our study suggest that
subjects receiving the diclofenac patch had statistically and
clinically significant reductions in pain scores and were
free of pain significantly earlier than patients in the control
group. Krishna et al. [9] reported that intraoperative
application of a single dose of 100 mg transdermal
diclofenac patch is as effective as a single dose of intra-
muscular diclofenac (75 mg) for acute postoperative pain,
without any significant side-effects which was in agree-
ment to the present study. The mean duration of surgery
was comparable between the two groups. The duration of
surgery has a direct bearing on the postoperative analgesic
requirement, as prolonged duration of tissue handling
increases the local production of inflammatory substances

and oedema, hence increasing the requirement for anal-
gesics [10]. Thus, a single dose intra operative application
of diclo patch just before the beginning of the surgical
intervention would reduce additional analgesic requirement
in the post operative phase as the drug contained in the
patch enters the skin and eventually diffuses into the cap-
illaries by the time patient complains of pain, thus acting as
pre emptive analgesic. Alessandri et al. [11] administered
transdermal diclofenac sodium and placebo into the inci-
sion area in postoperative period and observed that there
was significantly less analgesic consumption and a shorter
duration of hospital discharge. Bruhlmann et al. [12]
evaluated effectiveness of transdermal diclofenac sodium
on 103 patients with knee osteoarthritis and reported that
transdermal diclofenac sodium application to the placebo
group is an effective and reliable method, all of which were
in agreement to the present study. In terms of safety profile,
pre operative and immediate post operative serum urea,
creatinine levels after 48 h were measured for all the
subjects enrolled in the study. The safety profile, tolera-
bility of both intramuscular and topical formulations were
evaluated in both the groups which were comparable but
not statistically significant in both the groups. In terms of
safety, the patch was well tolerated and did not cause any
local or systemic adverse effects whereas patients in the
control group reported nausea, gastritis (18 %), pain at the
site of injection (24 %). Pradel et al. [6] used a diclofenac
patch for acute traumatic blunt soft tissue injuries, and they
found that the diclofenac patch was effective and well
tolerated. Mason et al. [13] studied the safety profile of
topical NSAIDS and concluded that topical NSAIDs were
effective and safe in treating chronic musculoskeletal
conditions for 2 weeks.

Bhasker et al. [14] compared the efficacy of transdermal
with oral diclofenac following extraction and stated that
transdermal patch was more comfortable due to once-a-day
application with lesser systemic adverse effects. Agarwal
et al. [15] reported the occurrence of erythematous rash at
the site of application of transdermal patch. It is contrary to
the present study perhaps due to the fact that each suc-
cessive application of diclofenac patch was done at a dif-
ferent site. We did not encounter any problems pertaining
to the adhesivenss of the patch as it was applied on non hair
bearing area like deltoid region and chest for females and
abdomen for males. Haematological and biochemical
variables revealed no statistical or clinically significant
differences between groups during the course of the study.
Likewise, no clinically relevant changes in vital signs were
noted during the study correlating to the study conducted
by Pradel et al. [6]. The results of our study suggest that a
single dose of application of diclofenac transdermal patch
is more effective than intramuscular injection in prolonging
the requirement of postoperative analgesic.
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Conclusion

The transdermal patch forms delivers slow release of drug
into the body over time resulting in longterm effectiveness
and added convenience. Thus, it seems to be a promising
modality carving a niche for the management of pain in the
immediate post operative phase. Preference of diclofenac
sodium in patch forms will increase patient’s comfort by
eliminating a needle prick, reducing side effect profile by
decreasing additional analgesic requirement. Hence, intra-
operative application of a single dose of 100 mg trans-
dermal diclofenac patch is effective than intramuscular
diclofenac (75 mg) in the immediate postoperative phase,
without any significant side-effects. However, further long
term clinical trials have to be carried out to evaluate the
efficacy of these drugs.
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