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Abstract 

Most common injuries in trauma are rib fractures which leads to increase rick of mortality and morbidity. In India alone, 
there is are about 10 million cases per year for incidence of rib fractures more commonly due to vehicle accidents 
whereas 6% are of global accidents in India, itself. The current modality of treatment is with NSAID’s for relief of pain 
in rib fractures. A prospective study of 203 patients with rib fractures found a prevalence of chronic pain 22% and 
disability of 53%. Thereby, adequate pain management is crucial for improving the recovery and quality of life. The 
preferred route of administration of analgesics is either oral or intramuscular. This study entails in determining the 
effectiveness of transdermal Diclofenac patch versus intramuscular administration of Diclofenac. 
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1. Introduction

Most common injuries in trauma are rib fractures which leads to increase rick of mortality and morbidity. In India alone, 
there is are about 10 million cases per year for incidence of rib fractures more commonly due to vehicle accidents 
whereas 6% are of global accidents in India, itself. (1,2) The healing period is within 1 to 2 months for rib fractures.(3) 
Respiratory complications are significant cause of mortality and morbidity secondary to pain. (4) Surplus management 
in the pain management of rib fractures in the emergency department reduces secondary pulmonary complications 
including atelectasis, pneumonia, respiratory failure and need for respiratory support. 

(4) The current modality of treatment is with NSAID’s for relief of pain in rib fractures. (3) A prospective study of 203 
patients with rib fractures found a prevalence of chronic pain 22% and disability of 53%. (5) Thereby, adequate pain 
management is crucial for improving the recovery and quality of life. The preferred route of administration of analgesics 
is either oral or intramuscular.  

The aim of our study is to to assess the effectiveness of transdermal Diclofenac and intramuscular Diclofenac 
administration in management of pain among patients with rib fracture  
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2. Material and method 

This is a Cohort, longitudinal study conducted in a tertiary care hospital done between January 2022 to December 2023 
with a study population presenting to Department of general surgery and orthopaedics belonging to age group more 
than 18 years, after ethical committee clearance. The sampling technique used to consecutive sampling technique 
including 21 patients each fluffing the inclusion criteria falling in to the 1st and 2nd group and given treatment 
accordingly. The sample size 42 where each group will receive transdermal patch and the other intramuscular 
diclofenac injection. 

The inclusion criteria is single or multiple rib fractures (less than 10 ribs) unilateral or bilateral in nature, admitted in 
the tertiary hospital. The exclusion criteria include i. Patients having already received for treatment for this injury in 
another centre following injury, ii. Patient associated with pneumothorax and hemothorax, iii. Patients requiring ICD 
insertion, iv. Mentally challenged patients, v. Glasgow coma scale <13, vi. Patients known to have a NSAID allergy and 
vii. Pregnant and lactating women. 

Patients were classified in to 2 groups after fulfilling the criteria and sampled based on consecutive sampling technique 
and data was collected from the study participants using general questionnaire  and visual analogue scale/ numerical 
pain scale at 0th hour (at the time of presentation), 24th hour and 96th hour after injury. 

One group was administered a transdermal patch of diclofenac 100mg after measuring using VAS and corresponding 
numerical scale, following the administration the pain was reassessed at 24th and 96th hr. The consecutive patient in 
the study group was included in the 2nd group and was given intramuscular Diclofenac injection of 50mg twice daily 
and pain was measured at 0th hour, 24th hour and 96th hour. The pain relief was compared for both treatment 
modalities using paired t test and z test and X2. 

Visual analogue scale (VAS) was used as a measuring tool to measure characteristic or an attitude that is believed to 
range across a continuum of values and its direct measurement is not easy. VAS is also used for pain measurement on a 
continuum. (6) 

The Numerical Pain Rating Scale (NPRS) is a segmented numeric version of the visual analog scale (VAS) in which a 
respondent selects a whole number (0–10 integers) that best reflects the intensity of his/her pain. The common format 
is a horizontal bar or line. (6) 

Each patient who meets the inclusion criteria is measured for pain with VAS and corresponding Number for Pain 
severity is noted at NPRS. Then transdermal patch of Diclofenac or intramuscular diclofenac injections were given 
according to expert’s decision. 2 hours following administration the pain rating is done by VAS and NPRS. The data is 
compared for each group. The data was analysed with SPSS 23 version software. The hypothesis was tested at 0.01 level 
of significance. 

Continuous data is presented with mean and standard deviation or median with IQR and categorical data in percentage. 
Comparison is done with paired T test and Wilcoxom sign rank test. 

The frequency and distribution of patients with rib fractures based on age and gender were classified. 

The table shows a majority of patient belonging to age >50 years (47.6%) and predominantly being males (78.6%). 
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Figure 1 Frequency and distribution of patients with rib fractures based on mode of intervention 

21 patients were treated within 1 hr of arrival and 1 hr after their arrival to the hospital and their percentage was 50% 
each. 

76% of the patients had multiple rib fractures and 24% had single rib fractures. 

 
Bar diagram indicates that 95.2% (40) patients had unilateral fracture. 

Figure 2 Frequency and distribution of patients with rib fracture based on the side of fracture N=42 

Table 2 Frequency and distribution of patients with rib fracture based on the mode of injury and presence of co-
morbidities 

Sociodemographic data Frequency Percentage 

Mode of injury   

Fall 15 35.7 

Road traffic accident 27 64.3 

Others 0 0 

Co-morbidities   

Yes 7 16.7 

No 35 83.3 
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Pain scores of patients with rib fractures administered analgesics through intramuscular injection in group was 
calculated and noted. 

By comparing the mean and standard deviation of pain scores of patients at different times, group 1 with intramuscular 
injection at 0th, 24th and 96th hr was 6.43 ± 0.978, 3.81 ±1.123 and 1.62 ± 0.865 respectively; while in another group 
2 which had transdermal route of administration mean and standard deviation at 0th, 24th and 96th hr was 4.71 ± 
1.189, 3.43 ± 1.121 and 1.76 ± 0.944 respectively. 

Table 5 Comparing the pain score of patients at different times (paired t-test) 

Sl.No Pair t-value Degree of 

freedom 

Sig(2-tailed) 

1 Intradermal 0- 

transdermal 0 

-5.832 0 0.000 

2 Intradermal 24- 

transdermal 24 

-1.504 20 0.148 

3 Intradermal 96- 

transdermal 96 

1.000 20 0.329 

Because the computed t-value (-5.832) is higher than the table value at the 5% level of significance (2.56), the null 
hypothesis was rejected in the first pair. It suggests that the mean values of the chosen groups differ. The computed t-
value in the final two pairs is smaller than the table value, which was -1.504 and 1.000, respectively. It demonstrates 
that the mean values of the conditions in each pair do not differ significantly. Thus, given these circumstances, the null 
hypothesis can be accepted. 

The association of demographic variables and mean pain scores were selected with 3 variables pf age, gender and 
number of ribs featured which revealed, the degree of freedom and chi-square value as 44,0.397; 11,0.220 and 11,0.069 
respectively. This showed a no significant association between the selected variables and mean pain score value of 
patient with rib fractures as the calculated p value >0.05. 

3. Results 

This longitudinal, cohort study in 42 patients in a tertiary care hospital who were studied with the above mentioned 
objectives and hypothesis, the findings were inferred under socio-demographic characteristics, comparison of pain 
scores, effectiveness of two modes of delivery of dicofenac, association between selected demographic variables and 
pain scores and comparison of side effects. Under socio-demographic characteristics out of 42 samples, 50% were given 
the transdermal route and the other intramuscular injection of Diclofenac. Majority of the patients belonged to age 
group  >50 years(47.6%) and the rest were divided in other age groups: 18-25 years, 26-33 years and 34-41 years 
(14.3%), the remaining 9.5% belonged to 42-49 years. 

50% had arrived within 1 hr of injury and also, 23.82% had single rib fractures and 76.28% had multiple rib fractures. 
95.24% had unilateral rib fractures and 4.76% had bilateral rib fractures. Majority of the patients 64.3%(27 patients) 
cause of the rib fracture entailed road traffic accident and the majority had no co-morbidities(83.3%). 

Pain scores were calculated at 0th, 24th and 96th hr were administered in both groups with a mean score of 3 in majority 
of the cases showing a gradual decline, in group 2 intramuscular route. There was noted a decline in the group 1 patients, 
from 0th to 96th hr with a mean score of 5 who received the transdermal route. 

By comparing means using Student’s t-test, the difference in the mean value of the selected groups was found to be 
significantly different. This shows, there was a better response in the first hour of injury with intramuscular diclofenac 
when compared to transdermal route.  

The results demonstrated that there is no significant correlation between the mean pain score of patients with rib 
fractures and the selected demographic variables (age, gender, and number of cracked ribs) (p value 0.922, 0.738 and 
0.781 respectively). There was no significant correlation seen between the pain score and the eight patients who had 
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diabetes mellitus. When transdermal NSAIDs and intramuscular diclofenac treatment are compared for adverse effects, 
only pain is reported by 80% of patients receiving intramuscular diclofenac. All other side effects are absent. 

4. Discussion 

This study was intended to determine the effectiveness between transdermal patch of diclofenac versus intramuscular 
injection for reducing pain in patients with rib fractures presenting to the emergency and outpatient department in a 
tertiary care hospital. 

The present study shows a 64.3% of patients admitted with rib fracture due to road traffic accident and 47.6% were 
above the age of 50 years. Karmakar and M.H. Ho et al, were consistent with the same findings as our study. (7) Chest 
trauma was the most common in motor vehicle collision and accounted for 8% of the admissions. Morbidity and 
mortality significantly increased in elderly patients and patients with poor respiratory reserve. 

It is more debilitating and harmful than the injury itself, showed that multiple fractured ribs(MFRs) causes sever pain 
as per the acute pain management of patients with multiple rib fractures and in our study, 76.27% had multiple rib 
fractures. (7) 

Rib fractures were diagnosed using chest radiographs and computed tomography(CT) of the chest. The present study 
entails usage of Diclofenac as NSAID and found a mean pain score reduced by 96hrs from 3.3 and 3.9 respectively in 
intramuscular and transdermal route. There was signifiant p- value in patients who had received intramuscular 
injection within the initial hours of presentation. Kottareddygari VS et al, had similar findings where they had used the 
same type of administration routes in their study. (8) Their findings showed there is a slower onset of administration 
of NSAID transdermal administration with higher VAS reading on Day 1 when compared to analgesic effect of 
intravenous NSAID administration which had VAS reading on Day 3. 

In order to compare and assess the effects of oral diclofenac sodium tablets and the transdermal patch for postoperative 
analgesia, adverse events, patient tolerance, and compliance after numerous premolar extractions in patients receiving 
orthodontic treatment, a study was conducted. A good environment for comparing the two formulations was created 
when young orthodontic patients had their mandibular and maxillary first premolars extracted bilaterally. In this cross-
over trial, the patients acted as the control group, and the same operative procedures could be carried out on the same 
people twice. For post-dental extraction pain, a transdermal diclofenac patch of 100 mg used once day was shown to be 
just as effective as an oral dose of 150 mg per day.(9) However, the current study contrasted intramuscular diclofenac 
injection with transdermal diclofenac patch. The results of this investigation do not support intramuscular injections 
over transdermal patches. 

Patients in the current trial who used the transdermal patch reported a mean VAS score of 5 for 96 hours, a statistically 
and clinically significant reduction in pain scores. However, there was no statistical significance in these results. 

Regarding safety, the patch exhibited good tolerance and did not result in any side effects, either local or systemic. In 
contrast, five patients undergoing diclofenac injection expressed discomfort and anxiety related to injections. 

A localised erythematous rash or pruritis occurred at the site of application of the transdermal diclofenac patch, 
according to Agarwal et al., who used it to reduce pain during venous cannulation. This result deviates from the current 
study's findings, possibly because the diclofenac patch was applied at a different location for each subsequent treatment. 
Thankfully, no adverse effects were recorded after using the diclofenac patch. (10) 

Numerous trials proved diclofenac's efficacy as a strong nonsteroidal anti-inflammatory drug (NSAID) in various dosage 
forms. On the other hand, numerous cases of gastric irritation have been reported with oral diclofenac treatment. Due 
to its intrusive nature, injectable diclofenac caused pain at the injection site. 

Due to the high likelihood of significant inter-individual difference in VAS evaluation, the duration of analgesic 
medication was assessed in the current investigation as a potential indicator of analgesic effects. For both groups, the 
treatment period was almost the same. The results demonstrate the strong analgesic effects of both intramuscular and 
transdermal diclofenac injections. 



International Journal of Frontiers in Medicine and Surgery Research, 2024, 05(01), 019–025 

24 

5. Conclusion 

We found that there was a better response in the first hour of injury with intramuscular diclofenac when compared to 
transdermal route. However, there was no significant correlation seen between the pain score and other demographic 
variables. When transdermal NSAIDs and intramuscular diclofenac treatment are compared for adverse effects, only 
pain is reported by 80% of patients receiving intramuscular diclofenac. 
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