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ABSTRACT

Objective: The aim of the study was to see the effect of intravenous steroids in patients with blunt chest trauma-lung contusion and to compare the 
effect of steroid use based on improvement in oxygen saturation, ABG, and hospital stay, in the study group and control group.

Methods: A prospective and observational study was carried out on patients with blunt chest trauma having lung contusion who were admitted to 
the multispecialty hospital for 2 years. Data were collected in a predesigned proforma. All patients with radiologically proven lung contusion were 
observed based on the steroid treatment given or not. Group A was steroid (study) group and Group B was non-steroid (control) group with 25 sample 
size in each group. Group A patients were treated with steroid (hydrocortisone) 20 mg/kg/day 6 hourly which was tapered over time. Control group 
patients were treated identically except for steroid use.

Results: Most of the injuries affected the middle age group (25 to 65 years) which accounted for a total of 84%. The percentage of males and females 
in the study were 76% and 24%, respectively. The most common mode of injury was road traffic accidents which account for 76% as compared to non-
road traffic accidents (24%). Statistical analysis showed there was an improvement in both groups in parameters such as Spo2, ABG-Pco2, and ABG-
Sao2 and were statistically significant. While other improvements like ABG-Po2, radiological CT, and hospital stays were statistically insignificant.

Conclusions: As both groups were showing improvements and there was no statistically much difference seen in both groups, we concluded that 
there is no role of intra-venous steroid use in lung contusion. However, every patient must undergo CT for a better assessment of the injury. Objective 
scoring systems are required in CT assessment of lung injury and studies with increased sample size and carried out at multiple centers are required 
for better conclusions.
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INTRODUCTION

It is the chest trauma which leads to damage to capillaries and results 
in accumulation of blood and fluids representing as lung contusion. 
Lung contusion leads to hypoxia because of low oxygen concentration 
occurring secondary to interference in gaseous exchange. While 
lung contusion occurs due to blunt trauma, lung laceration is usually 
result of sharp injury leading to cut or torn of lung tissue leading to 
change in lung architecture [1,2]. While laceration ultimately leads to 
collection of blood resulting in hematoma [3], contusion causes alveoli 
hemorrhages [4]. Chest trauma also causes bleeding or accumulation 
of air within the pleura leading to hemothorax or pneumothorax, 
respectively. Although these conditions do not necessary cause 
damage to lung tissue, it can lead to damage to lung function due to 
compression of lung from outside. Apart of lung injuries, trauma can 
cause damage to chest wall in the form of flail chest or rib fractures, 
again leading to indirect effect on lung functioning [5]. Despite chest 
wall injuries and lung injuries are different entity, the chest trauma 
usually consists of mixtures of these conditions and often presents 
with signs and symptoms of both. Due to low oxygen concentration, 
and inability to pump out carbon di oxide, both hypoxia and cyanosis 
conditions are seen. Due to pain and tenderness, dyspnea, and painful 
breathing, reduced exercise tolerance and tachycardia are often 
noticed [6-9] Ultimately with severe injuries, the breath sounds are 
reduced, or wheezes are heard from the chest leading to coughing out 
bloody sputum [10-12]. Cardiac effects include reduced cardiac output 
and hypotension due to lack of blood flow to periphery. However, in 
most of the cases, the individual will be asymptomatic during the initial 
period, and it takes time to develop the symptoms in a graded fashion 

and severity dependent. Only in severe cases, symptoms and signs are 
prominent and occur rapidly. Hypoxemia usually takes time to develop, 
may be 24–48 h depending on severity of injury [13]. In general, it is 
seen that lung contusion detorriates very slowly over the period unless 
there is more severe lung contusion in which case unless treated may 
lead to death. Given the above background, we carried out this study 
to see the effect of intravenous steroids in patients with blunt chest 
trauma-lung contusion and to compare the effect of steroid use based 
on improvement in oxygen saturation, ABG, and hospital stay, in the 
study group and control group.

METHODS

A prospective and observational study was carried out on patients with 
blunt chest trauma having lung contusion who were admitted to the 
multispecialty hospital for 2 years. Data were collected in a predesigned 
proforma. History taking, clinical examination, chest X-ray, CT Thorax, 
use of steroids, and intervention if required were done. Institutional 
ethical clearance was taken. Appropriate statistical methods were 
used to analyze of data. All patients with blunt chest trauma due to any 
cause with radiologically proven lung contusion were in the inclusion 
criteria. All patients with associated injuries such as blunt abdominal 
trauma, head injury, or polytrauma patient which increases mortality 
and increase in hospital stay duration, patients with blunt chest 
trauma happened before 3–4 days back, patients with age <5 years and 
>80  years and having other medical complications such as diabetes, 
COPD and previously underwent thoracic surgery were excluded from 
the study. All patients with radiologically proven lung contusion were 
observed based on the steroid treatment given or not. Group  A was 
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steroid (study) group and Group  B was non-steroid (control) group 
with 25 sample size in each group. Group A patients were treated with 
steroid (hydrocortisone) 20mg/kg/day 6 hourly which was tapered 
over time. Control group patients were treated identically except for 
steroid use.

RESULTS

The most of the injuries affected the middle age group, that is, from 
25 to 65 which accounted for a total of 84%. The percentage of males 
and females in the study were 76% and 24%, respectively. The most 
common mode of injury is road traffic accident which accounts for 76% 
as compared to non-road traffic accidents (24%) (Table 1). The study 
group and control group were compared for various parameters using 
repeated measures of ANOVA as a statistical test. In the steroid, group 
means Spo2 on day 1 was 94.44 and on day 4 was 96.76. In the non-
steroid group, mean Spo2 on day 1 was 94.52 and on day 4 was 95.72. 
Both groups were statistically significant but clinical improvement in 
the steroid group was more as compared to the control group. In the 
steroid group, pCO2 values on day 1 and day 4 were 39.16 and 32.32 
with a p-value of 0.000 as compared to a non-steroid group with a 
p-value of 0.001, both were statistically significant. Arterial SaO2 was 
improved in both groups and had p values of 0.036 and 0.008 for steroid 

and non-steroid groups both of which were statistically significant 
(Table 2). Table 3 shows the relation of lung contusion as compared to 
day 1 radiologically, whether contusion had decreased or increased or 
the same. In the steroid group out of 25 patients, in 14 patients, there 
was a decrease in lung contusion, seven patients showed no change and 
in four patients, there was an increase in contusion. In the non-steroid 
group, 13  patients showed a decrease in contusion, nine showed no 
change and three showed an increase in contusion. p-value was 0.857 
which is statistically not significant. Hospital days among both groups 
were compared using an independent t-test which showed a difference 
of 1 day less in the steroid group (mean value) as compared to control 
with a p-value of 0.082 which was nearly statistically significant (Fig. 1).

DISCUSSION

Our study was based on 50 patients with blunt chest trauma having lung 
contusion. In our study design, patients were divided into two groups: 
Group 1 steroid group – In this group, 25 patients were treated with i.v 
steroid, given on early admission basis, and Group 2 non-steroid group 
(control group) – 25  patients in this group were not given any form 
of steroid but treated identically as Group 1. After statistical analysis 
of data, there was improvement seen in both groups in parameters 
such as oxygen saturation (Spo2), ABG-Pco2, and ABG-Sao2 on day 
4 as compared to day 1. p-value of Spo2(0.000), ABG-Pco2(0.000), 
and ABG-Sao2(0.036) for steroid group and p values of Spo2 (0.021), 
ABG-Pco2(0.001), and ABG-Sao2(0.008) for control group, respectively. 
There was clinical improvement seen in mean ABG-Po2 on day 
4 (104.04) as compared to day 1 (99.88) in the steroid group and on 
day 4 (99.76) as compared to day 1 (98.96) in the control group with 
p values of 0.530 and 0.849, respectively, which were statistically 
insignificant. CT scan was done on day 1 (on admission) and showed 
lung contusion in both groups which were compared with follow-up CT 
done on day 4 in both groups to assess radiological improvement. In 
the steroid group, 56% of patients showed a decrease in lung contusion 
and in the control group, 52% of patients showed a decrease in lung 
contusion with a p-value of 0.85 which was statistically insignificant. 
Mean hospital stay in the steroid group was 6.6 days as compared to 
the control group in which it was 7.6 days with a p-value of 0.08 which 
was insignificant.

This study shows that there was no definite role of i.v steroids when 
used in patients with lung contusion as both groups were showing 
improvement with no significant radiological difference in the steroid 
group as compared to the control group. Mean hospital stay is also nearly 
the same for the steroid and control group (6.6 and 7.6, respectively). 
Our study is in agreement with the study conducted by Modell et al. 
1976 [14], who conducted a retrospective study on 80 drowning victims 
and found that in 38  patients who were not given steroids, two died 
(5%) while 52 patients given steroids, eight died (15%). Steroids used 
included methylprednisolone. While acknowledging that this study 
was not designed to test the efficacy of steroid therapy, the workers 
concluded that steroids were of no clinical value in this situation.

Our study is not in agreement with the retrospective study conducted 
by Svennevig et al. [15], which showed significantly (p=0.02) lesser 
mortality of patients who were steroid treated (n=44) than compared 
to patients not treated with steroids (n=99) wherein study sample 
size was 143, with 72% patients multi-traumatized and 19% in shock. 
Furthermore, in steroid treated group, there was lower incidence of 
septicemia, bronchial infection, and multi-organ failure. In one of the 
animal studies carried out by Akdemir et al. [16] showed that in rats, 
initial high dose of methyl prednisolone at early stage of blunt chest 
trauma cases, followed by combined usage of methyl prednisolone with 
quercetin was more effective. Thus, the authors recommend use of high 
dose of methyl prednisolone followed by low dose maintenance plus 
quercetin. In another animal study by Franz et al. [17], experimental 
lung contusion was created and effect of methyl prednisolone after 
30  min of injury was seen. It was seen that there was a significant 
reduction of weight ratio of contused to normal lung in treated animals 

Table 2: Comparison of SPO2, ABG PCO2, ABG PO2, and ABG 
SAO2 among steroid and non‑steroid group

SPO2 n Mean Std. 
Deviation

Std. 
Error

p‑value

Steroid Day 1 25 94.44 3.41 0.68 0.000
Day 4 25 96.76 1.71 0.34

Non‑steroid Day 1 25 94.52 2.20 0.44 0.021
Day 4 25 95.72 1.10 0.22

ABG PCO2
Steroid Day 1 25 39.16 5.63 1.12 0.000

Day 4 25 32.32 3.95 0.79
Non‑steroid Day 1 25 38.40 2.39 0.47 0.001

Day 4 25 35.44 2.98 0.59

ABG PO2
Steroid Day 1 25 99.88 30.64 6.12 0.530

Day 4 25 104.04 15.46 3.09
Non‑steroid Day 1 25 98.96 18.72 3.74 0.849

Day 4 25 99.76 9.14 1.82

ABG SAO2
Steroid Day 1 25 95.24 4.50 0.90 0.036

Day 4 25 97.12 1.73 0.35
Non‑steroid Day 1 25 94.88 2.66 0.53 0.008

Day 4 25 96.44 1.29 0.25

Table 1 : Baseline parameters of study participants

Frequency Percent
Age group

5–15 1 2.0
15 –25 2 4.0
25–35 10 20.0
35–45 9 18.0
45–55 14 28.0
55–65 9 18.0
65–75 5 10.0

Gender
Male 38 76.0
Female 12 24.0

RTA
Yes 38 76
No 12 24

Total 50 100.0
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than compared to non-treated animals. It was also seen that the volume 
of lung injury was less on postmortem than compared to others 
(p<0.05). In one of the largest reviews of literature of studies of over 
40  years on the management of pulmonary contusion and flail chest 
by Eastern association for surgery of trauma practice management 
guidelines by Simon et al. [18] clearly stated that steroids should not be 
used in therapy of pulmonary contusion.

Limitation
Our study had a major limitation of having a smaller sample size to have 
a statistically significant conclusion. Another limitation was that it was 
carried out in a single center.

CONCLUSION

As both groups were showing improvements and there was no 
statistically much difference seen in both groups, we conclude that 
there is no role of steroid use in lung contusion.

RECOMMENDATIONS

Every patient must undergo CT for a better assessment of the injury. 
Objective scoring systems are required in the CT assessment of lung 
injury. Better scoring systems are required with multiple variables (CT, 
ABG, CXR, pulmonary wedge pressure, etc.) for better assessment of 
lung contusion, and studies with increased sample size and carried out 
at multiple centers are required for better conclusions.
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