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Original Article

Objective: To evaluate the spiral chest computed tomography (CT) scan findings in patients with multiple 
trauma during the COVID-19 pandemic.
Methods: This retrospective study was performed on multiple trauma patients admitted to a tertiary hospital in 
the north of Iran in 2020. All patients with multiple trauma who had undergone a chest spiral CT were included 
in this study. Furthermore, the data analysis was performed through descriptive and analytical statistics using 
SPSS software. 
Results: A total of 600 patients were included over the study period. The mean age of patients was 48.2±20.3 
years. Of the total, 496 (65.3%) patients had blunt chest injuries, and 104 (34.7%) had penetrating chest injuries. 
Falling was the most common mechanical cause of chest trauma in 270 patients (45%). Surgical interventions 
were performed in 110 (18.3%) patients. A total of 276 (46%) patients had chest injuries identified by CT 
scans. Many patients (15.6%) had ground-glass lung opacity in the CT scan reports. Lung consolidation, 
pneumothorax, lung contusion, hemothorax, and rib fractures were the most common. 
Conclusion: Due to the high frequency of typical findings in spiral CT scan examinations, obtaining a reliable 
history of trauma severity, injury mechanism, and a detailed physical examination is recommended before 
prescribing a CT scan for patients.
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Introduction

Trauma is one of the leading causes of life-
threatening injuries worldwide. Blunt trauma 

is one of the most commonly reported causes [1]. 
According to the Institute for Health Metrics and 
Evaluation (IHME), multiple trauma causes acute 
disability to approximately 50 million people 
worldwide annually, and 5.8 million people die from 
this injury. Notably, this number represents 10% of 
worldwide deaths [2]. In addition, the mortality 
rate from multiple trauma in developed countries 
is less than 10%, and more than 90% occur in less 
developed countries [3].

In multiple trauma patients, thoracic injuries account 
for 25% of mortality, making them a prevalent 
cause of death. Acute chest trauma usually occurs 
in accidents and mechanical injuries [4]. Regarding 
mechanical injuries, penetration and blunt trauma 
are the two forms of injuries. It is readily plausible 
that blunt injuries are significant since they account 
for 70% of all chest traumas [5]. Furthermore, 15% 
of all trauma cases worldwide are caused by blunt 
chest injuries [6]. Determining the mortality rate 
can be difficult in blunt chest trauma, possibly due 
to pulmonary and non-pulmonary [7].

Acute chest trauma may occur with rib fractures, 
hemothorax, Pneumothorax, hemopneumothorax, 
and pleural injuries. Moreover, this can be 
accompanied by severe injuries to other regions, 
such as the head, abdomen, extremities, and the heart 
[4,8]. Different treatment approaches are required for 
different chest injuries. Since a prompt diagnosis of 
different types of chest injuries is life-saving, multi-
slice CT scans (MSCT) and reconstructive imaging 
techniques have been most helpful in diagnostic 
approaches [9]. The increasing use of chest CT scans 
leads to improved diagnostic approaches for patients 
who are clinically asymptomatic and in multiple 
trauma with dangerous mechanisms [10]. Incidental 
chest imaging findings are another advantage, as 
they may require immediate medical attention [11]. 
Therefore, this study aims to evaluate spiral chest 
CT scan findings in patients with multiple trauma 
referred to the emergency department of Poursina 
Hospital in Rasht, Guilan, during the COVID-19 
pandemic in 2020.

Materials and Methods 

Data Source and Design
This retrospective study was conducted at the 

Poursina Trauma Center in North of Iran. All 
patients with multiple trauma injuries (ISS: Injury 
Severity Score≥16) who had undergone a chest 
spiral CT scan were included in this study. Patients 
without radiographic assessments and CT scans 
were excluded from the study. The ISS is a score 
that attempts to standardize the severity of injuries 
sustained during a trauma. The ISS is calculated 

by taking the sum of the squares of the highest AIS 
from each of the three most severely injured body 
regions to achieve a score that ranges from 3 (least) 
to 75 (most) injured; its system is established in 
https://www.mdcalc.com/calc/1239/injury-severity-
score-iss [12].

The research’s statistical population includes all 
multiple trauma patients referred to Porsina Hospital, 
Rasht, from January 2020 to January 2021, for whom 
a spiral chest CT scan was performed. Data were 
collected retrospectively by census method from 
patients’ records in Hospital Information System 
(HIS) who met the inclusion criteria. According 
to the hospital information system, the number of 
people referred in this time period was about 600. 
The sample size was determined using Krejcie and 
Morgan’s methodology [13]. However, to achieve 
more accurate results, all 600 records were evaluated.

A researcher-made checklist was used to collect 
the data. Data collected included demographic 
information (age, gender), clinical findings (length of 
stay, anatomic region, Glasgow Coma Scale (GCS), 
surgical intervention, trauma type (penetrating, 
blunt), cause of trauma (falling, violence and strife, 
vehicle collisions type (car-car accident (CCA), 
motor-car accident (MCA), and pedestrian-car 
accident (PCA)), and Spiral chest CT scan findings. 
The radiologic findings included completely normal, 
Pneumothorax, hemothorax, pneumohemothorax, 
Pneumomediastinum, mediastinal hematoma, rib 
fracture, heart injury, tracheal rupture, diaphragmatic 
rupture, esophageal rupture, clavicle fracture, lung 
opacity, sternal fracture, and scapula fracture. Chest 
CT scans were performed using a 16-slice multi-
detector computed tomography (MDCT) HiSpeed 
Dual Hitachi scanner.

Statistical Analysis
There was no missing data. Continuous variables 

are presented as means, and standard deviation (SD) 
and categorical variables are presented as numbers 
and percentages. Statistics analysis was conducted 
using the SPSS software package (version 24.0, SPSS 
Inc., Chicago, IL, USA).

Results

A total of 600 patients with a mean age of 48.21 
(SD=20.26) years were studied. Most of the patients 
(296) were in the age group between 20 to 49 years 
(49.3%), while 22 patients (3.7%) were under 20 
years old. A total of 430 patients (71.6%) were male, 
and 170 (28.4%) were female. Trauma mechanisms 
were categorized as: falling for 270 patients (45%), 
violence and strife for 86 patients (14.4%), MCA for 
46 patients (10.6%), CCA for 118 patients (19.6%), 
and PCA for 62 patients (10.4%). The type of injury 
in 496 patients (65.3%) was blunt trauma, and in 
104 patients (34.7%) was penetrating trauma. This 
study considered 15 as normal LOC, 13-14 as mild 
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decreased LOC, 8-12 as moderate decreased LOC, 
and GCS score less than eight as severe decreased 
LOC. Most patients (80.3%) had normal LOC, and 
ten patients (1.7%) had severely decreased LOC at 
admission (Table 1).

Figure 1 shows the frequency of spiral chest CT 
scan findings in multiple trauma patients. A total of 
326 patients (54%) had normal chest CT scans. In 
174 cases (29%), infectious lung consolidation was 
reported. Differentiation between infectious and non-
infectious lung consolidation was based on a history 
of physical examination, symptoms of COVID-19 
infection, and RT-PCR test results. Infectious lung 

consolidation (29%) and Pneumothorax (19.3%) 
had the highest frequencies among the others. No 
cardiac injury, diaphragmatic rupture, trachea, and 
esophagus ruptures were reported.

The highest frequency of Pneumothorax, 
hemothorax, pneumohemothorax, rib fracture, and 
Clavicle fracture was reported in the 20-49 age group. 
The highest consolidation frequency was reported 
in the 50-69 age group (Table 2). Pneumothorax, 
hemothorax, pneumohemothorax, rib fractures, 
and lung contusion were most reported in vehicle 
collisions. All four cases of mediastinal hematoma 
were due to falling.

Table 1. Basic demographics and clinical information in multiple trauma patients (n=600)
Demographic Variables n (%)
Age <20 22 (3.7)

20-49 296 (49.3)
50-69 180 (30)
>70 102 (17)
Mean (SD) 48.21 (20.26)

Sex Male 430 (71.6)
Female 170(28.4)

GCS 15 482 (80.3)
13-14 66 (11)
8-12 42 (7)
<8 10 (1.7)

Mechanisms of injury Falling 270 (45.0)
Violence and Strife 86 (14.4)
MCA 64 (10.6)
CCA 118(19.6)
PCA 62 (10.4)

Trauma type Blunt trauma 496 (65.3)
Penetrating trauma 104 (34.7)

Surgical intervention Yes 110 (18.3)
No 490 (81.7)

Fig. 1. Distribution of spiral Chest CT scan findings in patients
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Table 2 shows that Pneumothorax, hemothorax, 
pneumohemothorax, rib fractures, clavicle fractures, 
and lung contusions were most reported in 
penetrating trauma. The frequency of normal chest 
CT scans was almost equal in both penetrating and 
blunt trauma.

Pneumomediastinum, mediastinal hematoma, and 
sternal fractures were also most reported in this group 
of patients, but other chest CT scan findings had more 
frequency in patients who needed thoracic surgical 
intervention. Spiral CT scan findings, including 
Pneumothorax, hemothorax, pneumohemothorax, 
rib fractures, clavicle fractures, and lung contusion, 
were reported with the highest frequency in patients 
with severely decreased LOC.

Discussion

The use of chest CT scans as an effective diagnostic 
approach for acute chest trauma is increasing in 
patients with or without clinical and radiographic 
signs. Therefore, the study aimed to determine 
and evaluate the effectiveness of this action and its 
proper management according to the results obtained 
from spiral chest CT scan findings in patients with 
multiple trauma. 

In the present study, more than half of the patients 
had normal chest CT scan findings. A Study 
conducted by Musavi et al., in Kashan showed that 
74% of patients had normal CT scans, and abnormal 
CT scan reports had 38% more positive findings than 
simple chest radiography, which led to a change in 
the course of treatment [14]. The highest prevalence 
of abnormality was related to lung consolidation 
(including ground glass lung opacity (which is 
expected considering the COVID-19 pandemic. 
Abdolrahimzadehfard et al., study investigated that 
in CT scan findings of trauma patients during the 
corona era and before and based on RSNA criteria, 
most cases related to ground-glass opacities (GGOs) 
with (73.1%) ) were observed [15]. That should be 
noted that Brink et al., showed that 51% of patients 
had normal chest CT scans [16].

According to data obtained, the most frequent 
cause of trauma in patients was related to falling 
with 45%. On the other hand, the mechanism of PCA 
(pedestrian-car accident) with 10.4% had the lowest 
frequency. In contrast to our study, a study on US 
American College reported that the CCA (car-car 
accident) mechanism had the highest frequency with 
45.3%, and the lowest frequency related to the MCA 
(motor-car accident) and PCA mechanisms, each 
was 11.8 percent. Falling as a trauma mechanism 
accounted for 19.3% of the cases studied [17]. Based 
on the evidence, there is a significant difference in 
the frequency of the falling mechanism compared to 
other studies, which can be because of the specific 
geographical conditions of the region, like cultural 
and construction issues. In addition, since the 
primary source of income is from gardening and 

agriculture, a high rate of falling from the tree should 
be noted. 

The present study reported the highest prevalence of 
Pneumothorax, Hemothorax, Pneumomediastinum, 
Scapular fracture, and lung consolidation due to 
falling. Moreover, blunt trauma was 65.3%, and 
penetrating trauma was 34.7% of cases. These results 
were consistent with findings from a previous study 
conducted in Pakistan that reported a prevalence of 
63.3% for blunt trauma and 36.6% for penetrating 
trauma [18]. In the present study, the prevalence of 
Pneumothorax, hemothorax, pneumohemothorax, 
rib fracture, clavicle fracture, and lung consolidation 
were higher in patients with penetrating trauma, and 
the frequency of normal chest CT scans was reported 
to be equal in patients with penetrating and blunt 
trauma. Therefore, the frequency of normal chest 
CT scans was significant only considering CT scan 
findings due to traumatic injuries and excluding 
lung consolidations, which could be in the context 
of the COVID-19 pandemic. Our results suggest 
that necessary criteria should be taken to select the 
suitable diagnostic approaches; proper consideration 
of simple chest radiography based on suspected 
injuries and physical examination, observing, and 
monitoring the patient can be a solution to avoid 
unnecessary diagnostic measures or overtreatment 
of nonsignificant injuries. The choice to undertake 
routine CT scans at a trauma center should be decided 
with caution, taking into account the risks and 
benefits. Considering the high rate of unnecessary 
chest CT scans, it is recommended to consult 
with relevant specialists and implement standard 
guidelines at different levels to prevent unnecessary 
chest CT prescriptions, harm to patients, and prevent 
unnecessary costs. Also, it is recommended that 
complete information on the patient’s clinical 
history, detailed physical examination, the severity 
of the trauma, and the mechanism of injury should 
be collected in a prospective study of the study 
population. Then the relationship of these factors 
with a finding obtained from CT scan results should 
be investigated to prevent unnecessary CT scans by 
identifying and analyzing high-risk factors related 
to abnormal results. In addition, further research 
should be conducted to assess the types of incidental 
findings and how to accurately create a protocol to 
report incidental findings. Failure to report can lead 
to negligence and a late diagnosis of a potentially 
life-threatening illness.

There are several limitations to present study. This 
is a retrospective study; hence, different results 
can be obtained because of the differences in our 
patient population as well as depending on various 
risk factors. Thus, the results may not be applicable 
to all hospitals. Another of the study’s limitations 
is the single-center research environment, which 
suggests that more samples should be examined in 
future studies.

According to the high frequency of normal chest 
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CT scans, this diagnostic approach is unnecessary 
in many cases. It might result from unreliable patient 
history, inaccurate history taking in the emergency 
room, or failure to consider criteria for performing 
chest CT scans. The availability and reliability of 
this diagnostic tool may also have been a factor 
for this high statistic. The results obtained in this 
study highlights that frequency of falling as the 
mechanism of trauma was almost as twice of other 
studies. Therefore, due to the region’s geographical 
status, we recommend that local officials consider 
actions to inform and educate people to prevent these 
accidents. This investigation also shows that 40.6% 
of patients had lung consolidation (29% ground glass 
lung opacity), which led to further evaluations for 
COVID-19 infection and isolation of the patients. 
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