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Abstract:

Background and Aim: Rib fractures are among the most prevalent injuries seen in trauma cases, significantly
elevating the risk of both mortality and morbidity. This study aimed to evaluate how effective transdermal
NSAID administration is for pain relief in patients with rib fractures, while also comparing its effectiveness to
that of intravenous NSAID administration.

Material and Methods: This study prospectively compares 80 subjects with rib fractures who sought treatment
at the Emergency Medicine Department of a tertiary care institute in Gujarat over the course of one year. The
study group received transdermal NSAIDs, while the control group was given intravenous NSAIDs.

Results: In this study involving 80 participants, the gender distribution revealed that 13 were female while 67
were male. The mean VAS score recorded on day 1 for Group A was 8.5, while Group B reported a score of 7.4.
The variation in mean VAS score on Day 1 between the two groups was found to be statistically significant. The
average VAS score recorded on day 3 was 3.5 for both groups involved in the study. The variation in mean VAS
score on Day 3 between the two groups did not reach statistical significance. (p>0.05)

Conclusion: The use of transdermal NSAIDs has proven to be an effective method for managing pain in
patients with rib fractures. The analgesic effect of transdermal NSAID administration shows a delayed onset, as
indicated by elevated VAS readings on day 1. However, by day 3, its effectiveness aligns with that of
intravenous NSAID administration, as reflected in the VAS readings.
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Introduction

Rib fractures are common injuries among trauma
patients, occurring in approximately 10-15% of
cases. [1-3] Research indicates that a significant
75% of these injuries stem from blunt thoracic
trauma, predominantly resulting from automobile
accidents, while the remaining 25% arise from
penetrating injuries. [4]

The mortality rate associated with fractured ribs
can reach as high as 33%, accompanied by
significant morbidity that often necessitates
frequent transfers to the intensive care unit (ICU).
[5] The occurrence of premature deaths and
associated morbidity can largely be traced back to
hypoventilation resulting from pain, inadequate gas
exchange due to lung injuries, and compromised
breathing mechanics. Furthermore, studies have
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shown a link between age and the severity of
injuries, which can impact morbidity and mortality
rates. Holcomb and colleagues found a significant
correlation between the number of rib fractures and
mortality rates, revealing an alarming average
death rate of 29% among patients who sustained
seven or more fractures. [6] Nirula and colleagues
reported a death rate of 33% attributed solely to
flail chest. [7]

The intensity of pain is often significant and serves
as a primary indicator for forecasting morbidity in
these individuals. Paracetamol, NSAIDs, opioids,
or a combination of these medications are
commonly employed for pain relief, with NSAIDs
being the most frequently utilized option. When
considering NSAID therapy, it is crucial to evaluate
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the advantages alongside the risk of significant side
effects. Systemic NSAIDs are associated with a
range of side effects. The use of oral NSAIDs has
been linked to a notably heightened risk of
gastrointestinal complications. In a study conducted
by Hollenz et al., [4] it was revealed that the
prevalence of NSAID-associated ulcers among
patients in primary care settings stood at 16%. [4]
Exploring innovative methods of delivery, such as
transdermal patches, can significantly decrease
morbidity while minimizing side effects.

This study aimed to evaluate how effective
transdermal NSAID administration is for pain relief
in patients with rib fractures, while also comparing
its effectiveness to that of intravenous NSAID
administration.

Material and Methods

A prospective comparative study involving 80
subjects with rib fractures was conducted at the
Emergency Medicine Department of a tertiary care
institute in Gujarat over the course of one year.

Inclusion Criteria: All patients with rib fractures
who presented to the emergency medicine
department of our hospital.

Exclusion Criteria: Patients below 18 years of age
and those who are mentally challenged are
excluded from the study.

The participants were categorized into two groups,
with every alternate subject assigned to the control
group and the remaining individuals placed in the
study group. The study group received transdermal
NSAIDs, while the control group was given
intravenous NSAIDs.

Statistical Analysis

The collected data was systematically organized
and input into a spreadsheet application (Microsoft
Excel 2019) before being transferred to the data
editor interface of SPSS version 19 (SPSS Inc.,
Chicago, Illinois, USA). Quantitative variables
were characterized using means and standard
deviations or medians and interquartile ranges,
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depending on their distribution patterns. Qualitative
variables were reported as counts and percentages.
The confidence level for all tests was established at
95%, while the level of significance was
determined to be 5%.

Results

In a study involving 80 participants, the gender
distribution revealed that 13 were female while 67
were male. In Group A, which received
transdermal NSAIDs, there were 3 female
participants and 37 male participants. Conversely,
Group B, which was administered intravenous
NSAIDs, included 10 females and 30 males. The
analysis of the two groups reveals the following
insights. The average age of participants in Group
A was 45.98 years with a standard deviation of
10.45 years, while Group B had an average age of
53.86 years and a standard deviation of 11.50
years. The age distribution between the two groups
showed a notable disparity.

The majority of participants in both groups were
male. The analysis revealed no notable differences
between the two groups. In Group A, 55% of
participants experienced rib fractures on the right
side, while in Group B, 52% had rib fractures on
the left side. The analysis revealed no notable
disparity in the side of rib fractures observed
between the two groups. The average VAS score
recorded on day 1 for Group A was 8.5, while
Group B reported a score of 7.4. The variation in
mean VAS score on Day 1 between the two groups
reached statistical significance. The average VAS
score recorded on day 3 was 3.5 for both groups.
The variation in mean VAS score on Day 3
between the two groups did not reach statistical
significance. (p>0.05)

The analgesic effect of transdermal NSAID
administration is gradual, as indicated by elevated
VAS readings on the first day. However, by day
three, its effectiveness aligns with that of
intravenous NSAID administration, as reflected in
the VAS readings.

Table 1: Age distribution of the study participants

Age (Years) Transdermal (Mean £SD) Intravenous (Mean £SD) P value
45.98+10.45 53.86+11.50 0.05*
* Indicate statistically significance at p<0.05
Table 2: Gender distribution between two groups
Gender Transdermal N (%) Intravenous N (%)
Male 37(92.5) 30 (75)
Female 3(7.5) 10 (25)
Total 40 (100) 40 (100)
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Table 3: Effectiveness on VAS score comparison between two groups at day 1

Groups Mean + SD P value
Transdermal 8.5+1.2
Intravenous 7.4+1.5 0.02%*

* Indicate statistically significance at p<0.05s

Table 4: Effectiveness on VAS score comparison between two groups at day 3

Groups Mean + SD P value
Transdermal 3.5+1
Intravenous 3.5+1 0.10

Statistically significance at p<0.05

Discussion

Rib fractures remain a critical concern, contributing
to considerable morbidity and mortality rates in
trauma patients. The discomfort linked to these
injuries leads to voluntary splinting and muscle
spasms, which can hinder respiratory function.
Consequently, effective pain management plays a
crucial role in the treatment of rib fractures.

A recent study conducted by Kerr-Valentic and
colleagues involving 40 participants with rib
fractures revealed that the average pain level at 30
days post-injury was 3.5+2.1, which significantly
decreased to 1.0+1.4 by 120 days. Additionally, the
research highlighted that the total mean days lost
from work or regular activities amounted to
70+41.8.

Diclofenac, a widely utilised nonsteroidal anti-
inflammatory drug (NSAID), 1is typically
administered in oral, intramuscular, or intravenous
formats; however, numerous gastrointestinal side
effects have been reported. Innovative methods of
administration, such as transdermal patches, are
gaining attention due to their minimal systemic side
effects; however, their effectiveness remains
uncertain. A 2004 meta-analysis conducted by
Mason et al demonstrated that topical NSAIDs are
both effective and safe for managing acute painful
conditions over a duration of one week. [9] This
comprehensive review of 26 double-blind, placebo-
controlled trials revealed clinically significant
efficacy in 19 of those trials.

The pooled relative benefit was found to be 1.6,
with a number needed to treat of 3.8 compared to
placebo, resulting in an approximate 50% reduction
in pain at the 7-day mark. Research indicates that
topical NSAIDs may present a lower risk of upper
gastrointestinal complications, including gastric
and peptic ulcers, as well as gastrointestinal
discomfort like dyspepsia. This is likely due to
their low systemic concentrations and minimal
drug-drug interactions, resulting in fewer side
effects overall. [10-12]

This study revealed a notable difference in VAS
values on Day 1 between the groups, while Day 3
showed no significant variation. These findings
suggest that the effectiveness of transdermal
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administration is on par with intravenous methods,
although the onset of action is somewhat delayed in
comparison to intravenous delivery. A study
conducted by Yanchick et al. and Gallacchi et al.
found that DETP treatment led to notable pain
reduction within about three hours when compared
to a placebo.

The researchers also evaluated blood and synovial
levels of diclofenac following the repeated
application of DETP twice daily over four
consecutive days in patients experiencing joint
effusion. [13,14] The concentrations of diclofenac
in synovial fluid were observed to be 36% of those
present in plasma. The observed concentrations
suggest that diclofenac is directly transported
through the skin, effectively reaching the synovial
fluid compartment. The average plasma
concentration reached 3.62 ng/ml four hours
following the final application. In a series of three
studies conducted between 1998 and 2002,
researchers found that healthy subjects reached
steady state plasma concentrations of diclofenac
before the third day, with levels averaging around 3
ng/ml. [15]

A recent study conducted by Gulcin S et al
examined the analgesic effectiveness of three
different formulations of diclofenac sodium in the
context of early pain management. The findings
revealed that the transdermal formulation delivered
analgesia comparable to that of the intramuscular
form, while also reducing the need for opioid
consumption. [16]

In a study conducted by Bhaskar and colleagues,
the analgesic effects of 100 mg oral diclofenac
sodium were compared to those of 100 mg
transdermal diclofenac in a cohort of 20 patients
undergoing orthodontic treatment.

The findings revealed comparable analgesic effects
for both forms of administration; however, the
researchers recommended transdermal application
due to its enhanced comfort and significantly
reduced complications. [17]

The study's limitation lies in its small sample size,
which restricts the ability to generalize the findings
effectively. Given that the research was carried out
at a single institution, caution is warranted when
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extrapolating  the broader

population.

findings to the

Conclusion

The use of transdermal NSAIDs has proven to be
an effective method for providing pain relief in
cases of rib fractures. The analgesic effect of
transdermal NSAID administration shows a gradual
onset, as indicated by elevated VAS readings on
day 1. However, by day 3, its effectiveness aligns
closely with that of intravenous NSAID
administration, as reflected in the VAS readings.
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