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Abstract  

Background: Transdermal opioids may have important role in pain 

management in chest trauma. This study aimed to compare transdermal 

opioids with intravenous opioids for management of chest trauma. Material 

and Methods: 360 patients aged 15-65years with isolated thoracic trauma 

were included divided into two groups. In Group A and Group B; 50mg 

parenteral opioid was and 25/50/75/100 mcg Transdermal opioid (Fentanyl 

patch) was given. In both the groups, after 12 hours, VAS score, Ramsay 

Sedation score was calculated. Respirometry effort was assessed by incentive 

spirometry (600 ml or 900 ml or 1200 ml).  Assessment was repeated after 

every 24 hours till discharge. Result: In fentanyl patch group 162 (89.5%) 

patients were male and 19 (10.5%) patients were female while in i.v. tramadol 

group 152 (94.8%) patients were male and 27 (15.2%) patients were female. 

At all-time intervals, insignificant relation (p-value>0.05) was observed for 

RSS score. On day 2 to day 6, the mean VAS score was significantly 

decreased in fentanyl group as compared to i.v.tramadol group. Discussion: 

The two groups of study were comparable in terms of various patient related, 

injury related, intervention related, and biochemical and sedation assessment 

related parameters. However, the pain score related to VAS was significantly 

less in transdermal patch group than in systemic opioids groups since day 2 to 

day 6 of study. Conclusion: Transdermal fentanyl patch is a good modality to 

offer early, sustained and potent analgesia in the patients of chest trauma as 

compared to intravenous tramadol. 
 

 

INTRODUCTION 
 

Chest trauma is one of the common types of injury 

observed in approximately 2/3 of the patients with a 

varying severity from a simple rib fracture to 

penetrating injury of the heart or tracheobronchial 

disruption. Blunt chest trauma is most common with 

90% incidence, out of which less than 10% require 

surgical intervention.[1] Mortality observed with 

chest injury is second highest after head injury, 

which underlines the importance of initial 

management.  

The treatment of blunt thoracic trauma has 

undergone dramatic evolution since years. Today, 

the management focuses on underlying lung injury 

and optimization of mechanics through chest 

physiotherapy.[2] It is well documented that the most 

effective management of patients is focussed on 

adequate pain control, early mobilisation and 

aggressive respiratory care with the primary aim of 

avoiding the delayed complications.[3] 

Analgesia following blunt chest wall trauma has 

been well researched and limited consensus exists 

regarding the optimal analgesic agents and their 

most efficacious mode of delivery.[4] Various 

authors have investigated the use of oral analgesics 

such as narcotics and nonsteroidal anti‐

inflammatory drugs, intravenous (IV) opioids and a 

number of invasive techniques such as epidurals and 

intra‐thoracic blocks.[5] 

The use of analgesics as a ‘pain relief patch’ is 

gaining popularity. When applied to the skin, these 

patches can deliver an analgesic drug at a 

predetermined rate across the dermis to achieve 

either a local or systemic effect. Transdermal 

delivery of opioids has been used for many years, 
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but has not been recommended for use in acute pain 

due to delayed onset of action and risks of toxicity. 

The fentanyl patient controlled transdermal system 

incorporates advantages of patient-controlled 

analgesia (PCA) with a transdermal delivery 

system.[6] Localized transdermal delivery of drugs 

may be helpful in the management of chronic 

neuropathic pain, for example, topical capsaicin and 

lidocaine patches.[7] 

Fentanyl represents a more potent analgesic, but 

with risk of respiratory depression at higher doses. 

Low dose sustained release formulations can obviate 

this risk while providing better pain relief and early 

recovery. Trials of this nature are less frequently 

performed due to which there is paucity of data in 

this context.[8-9] 

The present study was conducted with aim to 

evaluate and compare the efficacy of fentanyl patch 

with intravenous Tramadol using various variables 

like Ramsay Sedation Score, Visual Analogue 

Scale, arterial blood gas analysis etc. 

 

MATERIALS AND METHODS 
 

The present study was conducted on a total of 260 

patients of chest trauma attending a dedicated 

Trauma Centre linked with a medical institution of 

University. The study was approved by Institutional 

ethical committee and an informed consent was 

obtained from all study subjects. Patients aged 15-

65years with isolated thoracic trauma were included 

in the study. Patients having poly-trauma, deranged 

ABG parameters as PO2 < 80 and PCO2 > 48, 

pregnant patients and those who are non-willing to 

be the part of study were excluded. 

A total of 400 patients were initially enrolled in the 

study using inclusion and exclusion criteria. The 

initial resuscitation was done as per ATLS® 

protocol and blood samples were sent for routine 

investigations and arterial blood gas analysis 

(ABG). The patients were allocated to two different 

Groups A (fentanyl patch group) and B (intravenous 

tramadol group) using computer generated 

randomization with 200 patients in each group. The 

final correlation could be done in 360 patients with 

181 in group A and 179 in group B. In Group A 

25/50/75/100 mcg transdermal opioid (Fentanyl 

patch) was given every 72 hours while in Group B 

50mg parenteral opioid was given every 4-6 hourly. 

The baseline Visual Analogue Scale (VAS) and 

Ramsay’s Sedation score was calculated and noted 

in Performa. These scales are meant for the 

objective assessment of patient’s condition in terms 

of pain felt by the patientand sedation level of the 

patient. [Figure 1 and 2] 

In both the groups, after 12 hours, VAS score, 

Ramsay Sedation score was calculated. 

Respirometry effort was assessed by incentive 

spirometry (600 ml or 900 ml or 1200 ml).  

Assessment was repeated after every 24 hours till 

discharge. 

The data obtained was subjected to statistical 

analysis using SPSS version 20.0 software. 

Descriptive analysis was done to calculated 

frequencies, percentages and mean with standard 

deviations. The qualitative/categorical variables 

between two treatment regimens were compared 

using Z test and Chi square. Mcnemar test was used 

to compare pre- and post-treatment within treatment 

regimen. For quantitative variables, Student ‘t’test 

was used to compare the mean values between two 

groups and Paired’t’ test was used to compare the 

mean changes between the groups at the pre- and 

post-treatment. 

  

RESULTS 

 

In fentanyl patch group 162 (89.5%) patients were 

male and 19 (10.5%) patients were female while in 

i.v. tramadol group 152 (84.8%) patients were male 

and 27 (15.2%) patients were female. Both the 

groups were comparable which was statistically 

insignificant (p=0.283), (Table 1). The mean age of 

patients in fentanyl patch group was 39.43±14.426 

years while in i.v. tramadol group the mean age was 

40.11±14.188 years. There was no statistically 

significant difference was found between both the 

groups (p=0.722). 

In fentanyl patch group, 69 (38%) patients have 

injury at right side and 52 (29%) have injury at left 

side while in i.v. tramadol group, 77 (43%) patients 

have injury at right side and 50(28%) at left side. On 

comparing site of injury both the groups were 

comparable. In fentanyl patch group, 60 (33%) 

patients had bilateral injury while in i.v. tramadol 

group 52 (29%) had bilateral injury which was 

comparable and statistically insignificant (p=0.521). 

In Fentanyl patch group, 151 (83.4%) patients ICD 

was inserted while in i.v. tramadol group 149 

(83.5%) patients ICD was inserted. Both the groups 

were comparable in respected to ICD insertion 

(p=1.981), (Table 2).  On comparing mean PO2, 

pCO2 and SO2 between two groups on Day 1 to 

Day 6, astatisticallyinsignificant relation was 

observed atvarious timeintervals. In Fentanyl patch 

group and i.v. tramadol group, the mean pH, BE 

level and lactate were comparable in both the 

groups, showing insignificant relation at different 

time interval.  

In fentanyl patch group, single rib fracture was 

present in 21 (11.6%) patients, multiple rib fracture 

was present in 131 (72.4%) patients and no rib was 

fractured in 29 (16.1%) cases. While in i.v. tramadol 

group, single rib fracture was present in 16 (8.9%) 

patients, multiple rib fracture was present in 140 

(78.5%) patients and no rib was fractured in 23 

(12.7%) patients. The association of single / 

multiple rib fracture in both the groups were 

comparable and statistically insignificant (p=0.644). 

In fentanyl group, haemothorax was present in 108 

(59.7%) patients, pneumothorax was present in 45 

(24.9%) patients and hemopneumothorax was 
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present in 28 (15.5%) patients in CECT while in i.v. 

tramadol group, haemothorax was present in 100 

(55.7%) patients, pneumothorax was present in 41 

(22.8%) patients and hemopneumothorax was 

present in 38 (21.5%) patients. 

On comparing mean spirometry effort between two 

groups. The mean spirometry effortwas 

comparablein both thegroupsatdifferent time 

interval, showing an insignificant relation between 

different time intervals.  

On day 1, all the patients in fentanyl patch group 

and i.v. tramadol group had RSS score 2. On day 2, 

in fentanyl group 180 (99.4%) patients had RSS 

score 2 while in i.v. tramadol group 179 (100%) had 

RSS score 2. Only one patient in fentanyl group had 

RSS score 6. On day 3, all the patients in 

fentanylpatch group and i.v. tramadol group had 

RSS score 2. On day 4, in fentanyl group 1 (0.6%) 

had RSS score 1 and 180 (99.4%) patients had RSS 

score 2 while in i.v. tramadol group, all the patients 

(100%) had RSS score 2. On day 5, in fentanyl 

group 1 (0.8%) had RSS score 1 and 180 (99.2%) 

patients had RSS score 2 while in i.v. tramadol 

group 3 (1.7%) patient had RSS score 1 and 176 

(98.3%) patients had RSS score 2. On day 6, in 

fentanyl group 3 (1.4%) had RSS score 1 and 178 

(98.6%) patients had RSS score 2 while in i.v. 

tramadol group 5 (2.9%) patient had RSS score 1 

and 174 (97.1%) patients had RSS score 2. Overall, 

the RSS score was comparable in both the group at 

different time interval. At all-time intervals, 

insignificant relation (p-value>0.05) was observed 

for RSS score. 

On day 1, the mean VAS score 7.359±0.5357 in 

fentanyl patch group and 7.481±0.7487 in i.v. 

tramadol group which showed no significant 

difference (p=0.138). On day 2 to day 6, the mean 

VAS score was significantly decreased in fentanyl 

group as compared to i.v.tramadol group (Table 3). 

 

Table 1: Distribution of sex between two treatment group 

Sex Fentanyl patch Intravenous Tramadol 

Male 162 152 

Female 19 27 

Total 181 179 

X2=1.153; p=0.283 

 

Table 2: Comparison of ICD insertion between two groups 

ICD 

Group 

Fentanyl patch Intravenous Tramadol 

No. % No. % 

Yes 151 83.4 149 83.5 

No 30 16.6 30 16.5 

Total 181 100 179 100 

X2=0.001; p=1.981 

 

Table 3: Comparison of mean VAS score between two groups at different time interval 

VAS 
Fentanyl patch Mean±SD 

N=181 

Intravenous Tramadol Mean±SD 

N=179 
p-value 

Day 1 7.359±0.5357 7.481±0.7487 0.138 

Day 2 6.508±0.6881 7.177±0.7470 <0.001 

Day 3 5.497±0.7426 6.177±0.7470 <0.001 

Day 4 4.599±0.6730 5.179±0.7161 <0.001 

Day 5 3.746±0.6804 4.230±0.7318 <0.001 

Day 6 3.243±0.4642 3.456±0.6288 0.030 

 

DISCUSSION 
 

Pain due to rib fracture has a negative influence on 

respiratory physiology. Deep breathing, coughing 

and respiratory physiotherapy may be difficult to be 

performed without effective analgesia. The effective 

treatment of pain may thereby improve the patient’s 

respiratory mechanics. Therefore, the patient may 

presumably be able to perform respiratory 

physiotherapy more comfortably and, as a result, the 

early mobilization of the patient may prevent 

pulmonary complications and better outcomes. 

In our study, we observed that both the groups were 

comparable in terms of sex ratio with statistically 

insignificantly difference (p=0.283). Similar 

findings were observed in study by Solak O et al 

(2013).[10] Similar to our study, the results of study 

conducted by Dogrul BN et al (2020),[11,12] showed 

that the final outcome of the study was not affected 

by the side of injury.  

In present study, both the groups were comparable 

in respected to ICD insertion with no statistically 

significant difference in between two groups. 

(p=1.981). Similar results were observed by Barton 

ED et al (1995),[13] Massarutti D et al (2006),[14] 

showing an insignificant difference in their result 

with respect to ICD insertion. 

We compared ABG parameters like pO2, pCO2, 

SO2, pH, BE between both the groups and observed 

that all these parameters were comparable showing 

an insignificant difference statistically. Similar 

results were observed in study conducted by Vohra 

T et al (2013),[15] it was found that the ABG 

parameters like pO2, pCO2, SO2, pH, BE etc. were 



43 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

comparable in both the study groups without any 

statistical significance. In our study, the mean 

lactate level in both the groups was comparable and 

statistically insignificant at different time intervals. 

Studies carried out by Lavery et al (2000),[16] and 

Cerovic et al (2003),[17] concluded that there was no 

significant difference in outcomes were seen on the 

basis of lactate levels ABG of patient.  

The association of single / multiple rib fracture in 

both the groups were comparable and statistically 

insignificant (p=0.644) in our study. In a similar 

study conducted by Solak O et al (2013),[10] no 

significant difference was observed between the two 

groups in terms of number of fractured ribs. In 

accordance with our study, studies done by Sharma 

A et al (2008),[18] showed as insignificant difference 

in outcomes of patients whether they have 

haemothorax, pneumothorax or hemopneumothorax. 

We observed that the mean spirometry effort by 

patients between two groups at different time 

interval was comparable in both the treatment 

groups. Similar results were observed by Sum SK et 

al (2020).[19] 

We compared Ramsay Sedation Score (RSS) 

between two groups at all-time intervals and 

observed that the RSS score was comparable in both 

the group at different time interval. There is paucity 

of literature related to RSS comparing fentanyl and 

iv tramadol. However, in our study we found that 

level of sedation was comparable between the two 

groups.  

The comparison of mean VAS score between two 

groups at different time interval on day 2 to day 6, 

the mean VAS score was significantly decreased in 

fentanyl group as compared to i.v. tramadol group. 

Essay et al (2010)20 concluded that fentanyl patch 

has better outcomes than iv tramadol in terms of 

VAS score. 

 

CONCLUSION 
 

The results of this study can help us to conclude that 

transdermal fentanyl patch is a good modality to 

offer early, sustained and potent analgesia in the 

patients of chest trauma as compared to intravenous 

tramadol. The application being non-invasive and 

having comparable side effect (mainly sedation) can 

thus be advocated for routine use in the patients of 

chest trauma having stable clinical condition and 

without serious physiological and biochemical 

derangements. 
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