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ABSTRACT 
Background: Postoperative pain management in pediatric inguinal surgeries requires effective, 
safe, and minimally invasive analgesia. This study compared the analgesic efficacy and safety of 
transdermal versus intravenous (IV) diclofenac in children aged 5 to 10 years undergoing inguinal 
surgeries.  
Methods: An open-label, quasi-randomized trial enrolled 40 eligible children (ASA physical status 1 
and 2), allocating them into two equal groups. Following surgery, Group 1 received a 100mg 
transdermal diclofenac patch, while Group 2 was administered 1 mg/kg IV diclofenac, repeated 
every 8 hours. Postoperative pain intensity was evaluated using the Visual Analog Scale (VAS) at 2, 
4, 8, and 12-hour intervals.  
Results: Demographic and surgical profiles were comparable across both groups. Mean VAS scores 
showed no statistically significant differences between the transdermal and IV groups at 2 hours 
(4.45±0.999 vs 3.75±1.118, p=0.44), 4 hours (1.85±0.745 vs 2.20±0.768, p=0.152), 8 hours 
(1.30±0.571 vs 1.30±0.470, p=1.000), and 12 hours (1.25±0.550 vs 1.15±0.489, p=0.547). The 
requirement for additional rescue analgesia was minimal and lacked significant difference (10% in 
the transdermal group vs. 5% in the IV group, p=1.000). Zero adverse reactions were reported in 
either cohort.  
Conclusion: Transdermal diclofenac is as effective and safe as intravenous diclofenac for managing 
postoperative pain in pediatric inguinal surgeries. Given its non-invasive application and consistent 
drug release, the transdermal patch represents a practical and patient-friendly alternative.  
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INTRODUCTION 

Inguinal hernia repair remains one of the most 
frequently performed surgical procedures by 

pediatric surgeons, with the general incidence 
of inguinal hernias in children ranging from 

0.8% to 4.4% [1]. While the surgical 

technique is highly standardized, effective 
postoperative pain management following 

inguinal surgeries is a critical cornerstone of 
pediatric care. Inadequate analgesia not only 

causes profound distress and anxiety for both 

the child and parents but can also result in 
delayed mobilization, extended hospital stays, 

and overall hindered clinical recovery. 
Non-steroidal anti-inflammatory drugs 

(NSAIDs) are commonly incorporated into 

pediatric multimodal analgesia protocols to 
counteract the inflammatory cascade triggered 

by surgical trauma. Among these, diclofenac is 
widely favored for managing acute pediatric 

postoperative pain due to its robust efficacy as 

a cyclo-oxygenase (COX) inhibitor [2]. In 
clinical practice, diclofenac is routinely 

administered via the intravenous route 

postoperatively. However, intravenous 
administration and the maintenance of cannula 

access can be a considerable source of fear 
and discomfort for young children, and bolus 

administrations can occasionally induce 

systemic adverse effects. 
To overcome the limitations of invasive 

delivery methods, transdermal patch systems 
have gained traction. Transdermal NSAID 

formulations offer the distinct advantage of 

sustained, non-invasive drug delivery, allowing 
therapeutic concentrations to be reached 

locally without inducing significant systemic 
absorption or gastrointestinal complications 

[3]. By eliminating needle-related anxiety, 
transdermal patches have the potential to 

vastly improve patient compliance and comfort 

in the pediatric demographic. Despite these 
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theoretical advantages, robust clinical data 

comparing the analgesic equivalence of 
transdermal patches to conventional 

intravenous therapy in pediatric surgeries is 
limited. Consequently, this study aims to 

compare the analgesic efficacy, safety, and 

tolerability of transdermal diclofenac versus 
intravenous diclofenac in managing 

postoperative pain among children aged 5 to 
10 years undergoing inguinal surgeries. 

 
MATERIALS AND METHODS 

This prospective, open-label, quasi-

randomized comparative study was conducted 
in the Department of Pediatrics at Indira 

Gandhi Medical College Shimla. The research 

protocol was executed following approval from 
the Institutional Ethics Committee. Written 

informed consent was obtained from the 
parents or legal guardians of all participating 

children prior to enrollment, alongside age-

appropriate verbal assent from the patients 
where feasible. 

The study population comprised 40 children 
undergoing elective inguinal surgeries, 

including herniotomies and orchidopexies. 
Children aged 5 to 10 years of both genders 

scheduled for elective inguinal surgery were 

enrolled in this study. Patients with a known 
hypersensitivity to NSAIDs or diclofenac, 

underlying bleeding diathesis or coagulation 
disorders, hepatic or renal dysfunction, active 

gastrointestinal ulceration, or localized skin 

infections at the proposed transdermal patch 
application site, and those unable to 

comprehend the pain assessment scale were 
excluded.  

Patients were allocated into two equal groups 

of 20 children each using alternate enrollment 
into each group. Due to the distinct routes of 

drug administration (patch versus intravenous 
line), this was an open-label trial. 

All children underwent a standardized 
preoperative fasting protocol and received 

standard premedication. In the operating 

theater, general anesthesia was induced and 
maintained using a uniform protocol across 

both study groups to eliminate anesthetic 
technique as a confounding variable for 

postoperative pain. Intraoperative monitoring 

included continuous electrocardiography, pulse 
oximetry, and non-invasive blood pressure 

measurement. The study intervention was 
administered at the conclusion of the surgical 

procedure, specifically at the time of skin 
closure. For patients in Group 1, a 100 mg 

transdermal diclofenac patch was applied to a 

clean, dry, hairless area of intact skin, secured 

properly to ensure continuous absorption. For 
patients in Group 2, an initial dose of IV 

diclofenac (1 mg/kg) was administered slowly. 
Postoperatively, the transdermal patch 

remained in situ for Group 1, while Group 2 

received scheduled repeat administrations of 
IV diclofenac every 8 hours in the 

postoperative ward. 
The primary outcome was the intensity of 

postoperative pain, evaluated using the Visual 
Analog Scale (VAS), with scores ranging from 

0 (no pain) to 10 (worst imaginable pain). The 

children were educated on how to use the 
scale during the preoperative visit. Pain 

assessments were recorded by a trained 
investigator at precise predefined 

postoperative intervals: 2 hours, 4 hours, 8 

hours, and 12 hours. 
The secondary outcome evaluated the 

requirement for rescue analgesia. If a child 
reported a VAS score of greater than 4 at any 

point, intravenous paracetamol (15 mg/kg) 
was administered as rescue analgesia, and this 

event was documented. Additionally, all 

patients were continuously monitored for any 
local or systemic adverse reactions, such as 

application site erythema, gastrointestinal 
distress, or bleeding. 

 
Statistical Analysis 

Data collection was performed on excel and 

analysis was executed utilizing Epi info 

statistical software. Continuous variables, such 
as age, weight, and mean VAS scores at 

varying time intervals, were expressed as 
mean ± standard deviation (SD) and analyzed 

using independent Student’s t-tests. 

Categorical variables, including the need for 
rescue analgesia and incidence of adverse 

effects, were expressed as frequencies and 
percentages, analyzed using Chi-square or 

Fisher’s exact tests. A p-value of less than 
0.05 was considered statistically significant. 

 
RESULTS 

A total of 40 children were enrolled (n=20 per 

group). The demographic distribution of age 

and gender was comparable between the 
transdermal and intravenous groups (Table 

1), the mean age was 6.25 ± 1.58 years in 
the transdermal group and 6.40 ± 1.95 years 

in the intravenous group, showing no 

statistically significant difference (p=0.791). 
The cohort was predominantly male (87.5% 

overall), aligning with the general incidence 
rates of pediatric inguinal hernias.
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Table 1: Demographic Distribution of Age and Gender 

Variable 
Transdermal Diclofenac, 

N (%) 

Intravenous Diclofenac, 

N (%) 
P-value 

5 9 (45.0%) 12 (60.0%) 

0.223 

6 5 (25.0%) 0 (0.0%) 

7 2 (10.0%) 3 (15.0%) 

8 1 (5.0%) 1 (5.0%) 

9 2 (10.0%) 1 (5.0%) 

10 1 (5.0%) 3 (15.0%) 

Mean Age ± SD 6.25±1.58 6.40±1.95 0.791 

Gender 

Male 17 (85.0%) 18 (90.0%) 
1 

Female 3 (15.0%) 2 (10.0%) 

 

The types of surgical interventions performed, 

including left, right, and bilateral herniotomies 
and orchidopexies were similarly distributed 

across both groups without statistical 

significance (p=0.457). Right herniotomy was 

the most frequent procedure overall (47.5%). 
(Table 2)

 
Table 2: Distribution of Surgeries 

Surgery 
Transdermal diclofenac, 

N (%) 

Intravenous diclofenac, 

N (%) 
P-value 

Bilateral Herniotomy 1 (5.0%) 2 (10.0%) 

0.457 

Bilateral Orchidopexy 0 (0.0%) 1 (5.0%) 

Left Herniotomy 8 (40.0%) 6 (30.0%) 

Left Orchidopexy 0 (0.0%) 1 (5.0%) 

Right Herniotomy 9 (45.0%) 10 (50.0%) 

Right Orchidopexy 2 (10.0%) 0 (0.0%) 

Total 20 (100.0%) 20 (100.0%) 

 
Postoperative Pain Assessment (VAS 

Scores) 

Pain intensity was evaluated using the Visual 
Analog Scale (VAS) at 2, 4, 8, and 12 hours 

postoperatively (Table 3). The results 
demonstrate that both transdermal and 

intravenous diclofenac were similarly effective 
in managing postoperative pain, with no 

statistically significant differences observed at 

any time interval. At 2 hours, patients in both 

groups primarily experienced moderate pain, 
which progressively subsided to mild levels by 

4 hours. By the 8-hour and 12-hour intervals, 
the vast majority of participants in both 

cohorts reported minimal pain (VAS scores of 
1).

  
Table 3: Mean VAS Scores at Postoperative Intervals 

Time 

Interval 

Transdermal diclofenac 

(Mean ± SD) 

Intravenous diclofenac 

(Mean ± SD) 
P-value 

2 Hours 4.45±0.999 3.75±1.118 0.44 

4 Hours 1.85±0.745 2.20±0.768 0.152 
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8 Hours 1.30±0.571 1.30±0.470 1 

12 Hours 1.25±0.550 1.15±0.489 0.547 

 
Requirement for Rescue Analgesia: The 

need for additional rescue analgesia 
(intravenous paracetamol) was remarkably low 

across the study population, reflecting the 

adequacy of the primary analgesic regimens. 
Only 10% of patients in the transdermal group 

and 5% in the intravenous group required 
supplemental pain relief. There was no 

statistically significant difference between the 

two groups regarding the frequency of rescue 
analgesia (p=1.00). When required, the 

primary indications for rescue analgesia were 
pain and postoperative fever.  
 

Adverse Reactions: Safety profiles for both 

administration routes were excellent. During 
the observation period, zero adverse local or 

systemic reactions were recorded in either the 

transdermal diclofenac group or the 
intravenous diclofenac group (100% event-

free).  
 
DISCUSSION 

Effective postoperative pain management 
following inguinal surgeries in pediatric 

patients is critical to ensure comfort, prevent 
delayed mobilization, and facilitate a smooth 

clinical recovery. The primary objective of this 

study was to evaluate and compare the 
analgesic efficacy and safety of transdermal 

diclofenac versus intravenous diclofenac in 
children aged 5 to 10 years. The overarching 

findings demonstrate that both administration 

routes offer comparable, highly effective pain 
relief with an excellent safety profile, 

establishing the transdermal patch as a viable, 
non-invasive alternative to traditional systemic 

delivery. 
There were no statistically significant 

differences in age (p=0.223) or gender 

(p=1.000) distributions. The patient 
population was predominantly male (85% in 

the transdermal group and 90% in the 
intravenous group), which perfectly aligns with 

established epidemiological data that 

estimates a 6:1 male-to-female incidence ratio 
for pediatric inguinal hernias. This distribution 

mirrors findings from previous research, such 
as studies by Karabayirli et al.[4] and Singh et 

al.[5], which similarly noted a significantly 

higher prevalence of this condition in male 
patients. Furthermore, the distribution of 

surgical procedures, including bilateral, right, 

and left herniotomies and orchidopexies was 
well-balanced between the two groups 

(p=0.457). Ensuring this uniformity was 

essential to eliminate the nature of the 
surgical trauma as a confounding variable, an 

approach robustly supported by prior studies 
from Ural et al. [6] and Banjare et al.[7]. 

Pain assessment at the early postoperative 

intervals highlighted the acute inflammatory 
phase of recovery. At 2 hours post-operation, 

mean VAS scores were slightly higher in the 
transdermal group (4.45 ± 0.99) than in the 

intravenous group (3.75 ± 1.11). However, 
this difference lacked statistical significance 

(p=0.440), indicating that both modalities 

successfully blunted immediate postoperative 
pain. This early equivalence is consistent with 

Bhaskar et al.[8] and Karabayirli et al.[4], who 
found no significant divergence in early 

postoperative pain relief when comparing 

transdermal patches to traditional oral or 
intramuscular administration. By the 4-hour 

mark, the transdermal group demonstrated a 
trend toward superior pain control with a 

lower mean VAS score (1.85) compared to the 
intravenous group (2.20), though still not 

statistically significant (p=0.152). This gradual 

decline in pain scores suggests that the 
transdermal patch provides a consistent, 

steady release of the active medication, 
thereby maintaining a stable analgesic plane. 

Similar trends were observed by Samal et 

al.[9] and Sahadevan et al.[10], who reported 
that transdermal diclofenac afforded excellent 

intermediate pain control without the peaks 
and troughs associated with bolus dosing. 

At the 8-hour and 12-hour postoperative 

intervals, both groups exhibited sustained and 
highly effective pain relief. Mean VAS scores 

dropped to 1.30 for both groups at 8 hours 
(p=1.00) and settled at 1.25 and 1.15 for the 

transdermal and intravenous groups, 
respectively, at 12 hours (p=0.547). These 

consistently low scores indicate that the initial 

acute pain had transitioned into a manageable 
recovery phase without breakthrough pain 

episodes. The ability of the transdermal patch 
to maintain low VAS scores at 12 hours is 

particularly noteworthy, echoing the 

conclusions of Singh et al.[5] and Walia et al. 
[11]. Their research highlighted the reliability 

and sustained duration of action provided by 
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the transdermal matrix, proving it to be just as 

effective as scheduled systemic injections. 
The adequacy of the primary analgesic 

regimens is further corroborated by the 
remarkably low requirement for supplemental 

rescue analgesia. Only 10% of patients 

receiving transdermal diclofenac and 5% 
receiving intravenous diclofenac required 

intravenous paracetamol, with no statistically 
significant difference between the cohorts 

(p=1.00). The infrequent need for additional 
analgesics is a vital outcome in pediatric care, 

where minimizing polypharmacy is desired to 

lower the risk of adverse drug interactions. 
This clinical outcome aligns closely with 

studies by Gupta et al. [12] and Sahadevan et 
al. [10], both of which reported that 

transdermal patches minimized the need for 

rescue medications just as effectively as 
parenteral routes. 

Safety and tolerability are paramount 
considerations in pediatric pharmacology. In 

this study, zero adverse systemic or local 
reactions were reported in either group (100% 

event-free). The excellent safety profile of the 

transdermal patch supports earlier 
investigations by Predel et al. [13] and Jones 

et al. [14], who documented minimal systemic 
NSAID exposure and an absence of localized 

skin dermatoses. The transdermal route 

completely bypasses the gastrointestinal tract 
and avoids the inherent risks of intravenous 

administration, such as venipuncture distress, 
phlebitis, or line-related infections. 

Ultimately, this study confirms that 

transdermal diclofenac is therapeutically 
equivalent to intravenous diclofenac in the 

postoperative management of pediatric 
inguinal surgeries. Given its non-invasive 

application, which radically reduces needle-
related anxiety, alongside its capacity to 

deliver sustained and safe analgesia, the 

transdermal patch emerges as a highly 
practical, patient-friendly, and efficient first-

line alternative. 
This study presented several notable 

strengths, primarily its focus on a highly 

prevalent pediatric surgical procedure and its 
direct comparison of a non-invasive analgesic 

route against a standard invasive method, 
which is particularly relevant for mitigating 

needle-related anxiety in children. 
Furthermore, the study utilized the universally 

validated Visual Analog Scale for standardized 

pain assessment. However, certain limitations 
must be acknowledged, including the relatively 

small sample size of 40 participants, the open-

label nature of the quasi randomised trial 

introducing the potential for observer bias, and 
the limited 12-hour postoperative follow-up 

period restricting the evaluation of longer-term 
pain trajectories and late-onset adverse 

reactions. 

 
CONCLUSION 

In conclusion, this prospective comparative 

study demonstrates that both transdermal and 
intravenous diclofenac are equally effective 

and safe for the management of acute 
postoperative pain in children aged 5 to 10 

years undergoing elective inguinal surgeries. 
Statistical analysis revealed no significant 

differences between the two administration 

routes regarding postoperative pain intensity 
at 2, 4, 8, and 12-hour intervals, the 

requirement for rescue analgesia, or the 
incidence of adverse reactions. Nevertheless, 

the transdermal diclofenac patch emerges as 

the superior clinical choice for this 
demographic; its non-invasive application 

ensures consistent, sustained drug release 
while entirely circumventing the distress and 

discomfort of intravenous lines, thereby 
maximizing patient compliance and overall 

postoperative comfort. 
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