
236

OPEN ACCESS
OPEN ACCESS

OPEN ACCESS

Saudi Journal of Emergency Medicine

This is an open access article distributed in accordance with the Creative Commons Attribution 
(CC  BY  4.0) license: https://creativecommons.org/licenses/by/4.0/) which permits any use, 

Share — copy and redistribute the material in any medium or format, Adapt — remix, transform, and build upon the material for 
any purpose, as long as the authors and the original source are properly cited. © The Author(s) 2022.

Correspondence to: Khalid Abdulrahman Ali Ateyyah
*Assistant Professor, Taibah University, College of 
Medicine, Madinah, Saudi Arabia.
Email: kateyyah@taibahu.edu.sa
Full list of author information is available at the end of 
the article.
Received: 30 April 2024 | Accepted: 15 July 2023
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Emergency department management of 
patients with thoracic trauma: PRISMA 
scoping review
Khalid A. Ateyyah1* , Abdullah K. Aljohani2, Najwa A. Alqurashi2, Loay 
H. Afify2, Rahaf M. Alharbi3, Renad K. Alqahtani4, Rudaynah E. Haddad2, 
Noura S. Alenazi5

ABSTRACT
The prognosis for patients with thoracic trauma depends largely on the management presented in the emer-
gency department (ED), along with other major factors. This PRISMA scoping review explored ED manage-
ment for patients with thoracic trauma. A systematic review study was conducted and initially, 157 articles 
were identified through database research. After screening, following the inclusion and exclusion criteria, 
and checking for other eligibility conditions, the studies were reduced to 11 articles. Each included study 
was assessed for quality independently by two reviewers using a modified form of the quality assessment 
of diagnostic accuracy studies (QUADAS-2). The survival rate following emergency thoracotomy is approxi-
mately 9%-12%, whereas, for blunt trauma, the survival rate is 1%-2%. 85% of patients may be treated by 
emergency physicians after employing minor procedures. The frequency of hospitalization reduced to 24% 
from 49% along with a decline in the duration of hospitalization. The diagnostic accuracy for ultrasonography 
(US) is 80% with sensitivity and specificity for any rib fracture, whereas the efficacy of computed tomography 
scans for independent use is controversial. The findings outlined that the management given in the ED to the 
patients with thoracic trauma is significantly effective witnessing the decline in the rate of hospitalizations as 
well as hospital re-admissions, duration of hospital stay, and mortality rate. However, diagnostic tools are still 
surrounded by controversies and contradictory results, which need intensive investigation to guarantee the 
validation of the diagnosis.
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Introduction
Trauma poses a significant global health challenge and 
it is ranked as the third leading cause of death among 
adults worldwide [1]. Among trauma-related fatalities 
during the early stages of life, thoracic trauma accounts 
for 24% of all trauma-related deaths. Managing patients 
with thoracic trauma in the emergency department (ED) 
involves rapidly assessing the airway, breathing, and 
circulation. Imaging tests such as chest X-ray, computed 
tomography (CT) scan, and ultrasound can help identify 
the extent and severity of the injury. Also, pain control 
and oxygen therapy are essential to improve respiratory 
function and comfort the patient. Thoracic trauma may 
significantly increase the likelihood of death when 
combined with polytrauma. Pneumothorax, hemothorax, 
a flail chest, or lung contusions are all ailments that might 
make it more challenging to care for a patient [2].

The prognosis of thoracic trauma depends on the thoracic 
aorta, cardiac chambers, esophagus, diaphragm, and 
inferior and superior vena cava, which could result 
in high morbidity and mortality rates if not managed 
probably [3]. Additionally, the prognosis for patients with 
thoracic trauma is affected by age, gender, pre-existing 
health conditions, and medications taken for other pre-
existing conditions. The management of specific trauma 
varies depending on the type and severity of the injury 
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[4]. A multidisciplinary team approach is essential to 
provide optimal care for these critically ill patients. 
Early recognition and appropriate management can help 
improve outcomes and prevent complications in patients 
with thoracic trauma [5].

Overall, managing patients with thoracic trauma in the 
ED requires a comprehensive and systematic approach 
to ensure the early identification of life-threatening 
trauma and appropriate management. However, the 
current evidence supporting such practices is limited or 
has contradictions in its efficacy. Therefore, this study 
aims to provide a systematic review of ED management 
for patients with thoracic trauma. This study would help 
to a clear understanding of optimal ED management, 
addressing controversies in pre-hospital treatment, 
variations in surgical interventions, pain management 
techniques, and subsequent mortality rates. It is likely 
to provide invaluable insights to enhance the care and 
outcomes of patients suffering from thoracic trauma in 
the ED.

Methods

Search strategy
A comprehensive search process was implemented 
to identify relevant and appropriate articles on the 
management of thoracic trauma patients in the ED. The 
various online databases utilized included PubMed, 
Cochrane Library, Google Scholar, MEDLINE, and Web 
of Science. The articles searched for review were from 
the years 1984 to 2021. The keywords used to extract 
relevant studies were “thoracic trauma,” “emergency 
department management,” and “chest wall trauma.” 
A total of 157 relevant studies were obtained initially, 
which was reduced to 11 after excluding articles due to 
duplication and not meeting inclusion criteria. Out of 
157 studies, 59 were found duplicates; thus, removed. 
The remaining (n = 98) records were screened by title 
and abstract). Records were excluded for not matching 
inclusion criteria were excluded (n=64). Subsequently, 
34 full-text articles were reviewed for eligibility out of 
which 12 studies were removed due to incomplete data 
and 11 studies were not considered as the data request 
was not entertained by their author(s). Hence, the sample 
size of this scoping review was 11 studies.

A title and abstract screening were performed by two 
independent reviewers using Rayan (https://rayyan.qcri.
org/). Articles considered potentially relevant to this 
review were subject to full-text assessment for eligibility. 
The reviewers then extracted data from the eligible 
studies to a structured table that included information 
on the following: First author name, publication year, 
country, study design, population, and sample size. At 
each step, a third reviewer checked for accuracy and 
consistency. Disagreements were solved by discussion 
and consensus between reviewers. A robust search 
strategy was conducted to ensure comprehensive findings 
to contribute to the understanding of the management of 
thoracic trauma patients in ED.

Inclusion and Exclusion Criteria
The key search terms were used to retrieve the required 
studies. All of the articles were screened by title and 
abstract to identify and exclude duplicate records, which 
decreased the number of articles to 98. The researchers 
included studies based on the human population 
irrespective of their age, and studies written in the English 
language. Also, the studies focusing on the clinical 
characteristics of the patients with thoracic trauma who 
were taken to ED management were included. The study 
which recruited the patients who were not taken to or 
had not received interventions in the ED, or were not in 
the English language were excluded. Studies were also 
omitted based on having a small sample size. After the 
screening and exclusion process, the final data set of 11 
studies was selected by the researchers for a systematic 
review of the management of thoracic trauma patients in 
the ED. Furthermore, this study adhered to the standard 
guidelines of PRISMA (Preferred Reporting Items for 
Systematic Review and Meta-Analysis) to ensure the 
credibility and transparency of the study. The PRISMA 
flowchart is presented below which demonstrates the 
process of article selection (Figure 1).

Risk of bias (quality) assessment
Each included study was assessed for quality 
independently by two reviewers using a modified form 
of the QUADAS-2 criteria to meet the needs. Three 
domains of this tool were assessed: patient selection, 
index test, and flow and timing.

The study underwent a thorough risk of bias assessment 
across all three domains. Furthermore, applicability was 
evaluated solely for patient selection and index tests. 
Tailored signaling questions were included to aid in bias 
risk judgment. A third reviewer ensured the accuracy and 
consistency of the assessment.

Results
Table 1 outlines the review of findings from the selected 
studies. The summary of each study is presented 
highlighting the study design, study setting, sample size, 
presentation and management of thoracic trauma patients, 
outcomes, and conclusion. These studies explored 
surgical interventions, pain management techniques, 
protocols of resuscitation, settings, and the efficacy of 
management in ED.

A retrospective study was conducted by Coats et al. [7] 
to assess the pre-hospital management of patients with 
severe thoracic injury. They examined 1,048 patients 
from 1991 to 1992, who were presented with severe 
injuries to the chest. Those patients were broadly 
managed with needle decomposition and thoracic 
drainage. The specific treatment given to those patients 
was intensive pre-hospital resuscitation along with 
airway management while providing volume and oxygen 
supplemental replacement. The treatment resulted in 
significant improvement in the patient’s pulse, blood 
pressure, and oxygen. The findings also demonstrated 
that needle chest decomposition independently is not 
enough for the treatment in ED.
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Critical decisions encountered in the management 
of patients with thoracic injury were evaluated by 
Schellenberg and Inaba [13]. In their review article, they 
emphasized the importance of rapid clinical examination 
to screen traumatic injury to the chest for every trauma 
patient. The screening procedures in the ED must include 
pain radiographs, ultrasound, and CT scans, along with 
emergency medicine physicians to be familiar with the 
pitfalls and indications of each. Also, equally crucial 
for emergency medicine physicians is to be well-
equipped with the critical skills to perform resuscitative 
thoracotomy and chest tube placement. Schellenberg 
and Inaba [13] noted that many thoracic injuries can be 
treated non-operatively.

The efficacy of emergency department observation 
units (EDOUs) in managing traumatic injury patients 
was assessed in the study carried out by Muhamed et al. 
[16]. It was a retrospective analysis comparing pre- and 
post-EDOUs groups while controlling patients’ gender, 
age, and injury severity scores (ISSs). A protocol for the 
management of blunt chest injuries was developed by the 
trauma and acute care surgery team along with the ED 
team. The utilization of the designed protocol resulted 
in a statistically shorter span of hospital stay while 
stratifying the risk by ISS. However, the protocols did 
not guarantee 100% results, as relapses for both groups 
were reported.

Hunt et al. [9] presented a review on emergency 
thoracotomy presented to trauma victims with thoracic 
injury. They noted that pre-hospital resuscitation, which 
is part of emergency thoracotomy, is required in a small 
but significant number of cases. While a significant 
number of cases are managed by other means. Given 
that, the initial resuscitation process involves direct 
control of intrathoracic hemorrhage, open cardiac 
massage, evacuation of pericardial tamponade, control 
of massive air embolism, and cross-clamping of the 
descending aorta. The survival rate following emergency 
thoracotomy is approximately 9%-12%, whereas, for 
blunt trauma, the survival rate is 1%-2%.

A narrative review presented by Aseni et al. [14] outlined 
accepted indications, surgical procedures adopted, 
technical details, and outcome of emergency department 
resuscitative thoracotomy (EDRT), by accessing literature 
from multiple databases available from 1975 to 2020. 
They found that the survival rate after receiving EDRT 
was 7.8% for 7,236 patients. The important indications to 
note for performing EDRT were reported, which included 
witnessed cardiopulmonary arrest with the presence of 
vital signs and penetrating trauma. They concluded that 
EDRT should be performed for acute resuscitation of 
selected dying trauma patients while assessing the costs, 
risks of futility, and benefits of the surgical procedures.

The efficacy of CT scans and plain chest radiography in 
diagnosing chest walls and selected pulmonary injuries 
was examined in an evidence-based approach conducted 
by Greenberg and Rosen [8]. They noted that the patterns 
of practice in the intervention procedures have been 
observed to be based on local practice and the opinions of 
the experts. This research revealed that the current state 
of CT scan technology cannot be used independently 

for imaging the aorta in the patient, indicating to further 
search for noninvasive and quick methods to identify the 
diagnosis of traumatic aorta injury. Also, the disparity 
surrounding the requirement to make the diagnosis 
in patients with blunt chest trauma (BCT) needs to be 
clarified.

The study by Roodenburg and Roodenburg [11] also 
outlined the summary of injuries in thoracic trauma, 
clinical approaches, and investigation. The injuries that 
are part of thoracic trauma include open pneumothorax, 
pericardial tamponade, cardiac injuries, diaphragmatic 
injury, oesophageal rupture, tension pneumothorax, 
massive haemothorax, pericardial tamponade, fail chest, 
cardiac injuries, and lung contusion. On the management 
part, much emphasis has been found on immediate 
resuscitation along with some other management.

Mattox and Allen [6] observed, while reviewing articles 
on treatment for chest injuries in ED, that 50% of deaths 
are caused by chest injuries. However, the link between 
them could be direct or indirect. Notably, 85% of patients 
may be treated by emergency physicians after employing 
minor procedures.

Another retrospective study on 233 patients conducted 
by Hamilton et al. [12] evaluated the compliance and 
efficacy of emergency medical physicians in following the 
clinical practice guidelines (CPGs) for ED management 
of victims with rib fractures. A CPG is a tool designed 
for triage of patients with rib fractures which is based 
on forced vital capacity (FVC). They found that the 
chances of returning to ED decline with high FVC and 
increasing age while using CPGs. The findings validated 
that CPG for rib fracture and an FVC of 1,500 ml are safe 
indicators for discharging the patients.

The management of the EDOU of blunt thoracic trauma 
was assessed by Menditto et al. [10] in a retrospective 
pre-post observational study conducted on 240 patients, 
by considering length of hospital stay, tube thoracostomy, 
cost-effectiveness, frequency of hospital admission and 
re-admission, as well as rate of mortality. The findings 
showed a significant decline in the rate of hospitalizations 
as well as hospital re-admissions and duration of hospital 
stay after receiving management in EDOU, indicating 
the proven efficacy of the treatment given to traumatic 
victims in EDOU. However, no significant changes were 
observed in cost-effectiveness in the before- and after-
EDOU period.

Çelik et al. [15] assessed the diagnostic accuracy of 
ultrasonography (US) for the diagnosis of rib fractures 
in patients presenting to ED with BCT in a prospective 
observational study on 145 patients. The efficacy of the 
US was assessed by comparing it with the results of a 
CT scan. The results demonstrated that the diagnostic 
accuracy of US is 80% to identify any rib fracture. 
However, the diagnostic accuracy of the US increases to 
81.3% when each rib is considered separately.

These findings highlight the protocols of resuscitation 
and other interventions, patient outcomes, and 
satisfaction as a result of receiving management in the 
ED. These studies also showed the pain management 
techniques, assessment tools, and surgical interventions 
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that have been deployed for the treatment of traumatic 
patients with thoracic injuries, along with providing a 
nuanced understanding of the efficiency of the tools and 
interventions contributing to the progress of handling of 
chest related injuries to ensure high survival rates.

Discussion
The selected studies revealed valuable insights into 
the various aspects of thoracic trauma care, including 
surgical interventions, pain management techniques, 
resuscitation protocols, and patient outcomes. The fact 
mentioned by Roodenburg and Roodenburg [11] is that 
chest injuries accounted for 20%-25% of deaths as a 
result of trauma. This indicated the immediate attention 
for rigorous evaluation of the interventions being given 
to the patients with thoracic injury, diagnostic tools used 
for assessment along with considering their efficiency, 
and credibility of the emergency medicine physicians to 
manage the patients in the ED to decrease the mortality 
rate. The present study has examined the dynamics of 
management presented in ED by reviewing the studies 
conducted concerning the injuries of thoracic trauma, 
surgical interventions, pain management techniques, and 
assessment tools.

Trauma to the thorax includes many injuries that 
require thorough consideration while giving pre-
hospital management, for instance, open pneumothorax, 
pericardial tamponade, cardiac injuries, diaphragmatic 
injury, oesophageal rupture, tension pneumothorax, 
massive haemothorax, pericardial tamponade, fail chest, 
cardiac injuries, and lung contusion [11].

Schellenberg and Inaba [13] pointed out the screening 
procedures in the ED before initiating the management 
of patients injured with thoracic trauma. According to the 
study, the diagnostic tools must include pain radiographs, 
US, and CT scans. The diagnostic accuracy of the US has 
been tested by comparing it with the results of a CT scan. 
US was found with 80% and 81.3% diagnostic accuracy 
when it is used to identify any rib fracture and to consider 
each rib independently [15]. The efficiency of a CT scan 
has been questioned as it cannot be used separately for 
imaging the aorta in the patient [8]. Given that, it is 
vital for emergency medicine physicians to be familiar 
with the pitfalls and indications of diagnostic tools to 
adequately interpret their readings and subsequently 
adopt interventions for traumatic patients. Nevertheless, 
a further search for swift and noninvasive methods is 
warranted to avoid negligence in diagnosing the aorta 
injury caused by trauma [8].

Figure 1. Search strategy (PRISMA flow diagram) for identification of studies via databases.
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Other than the diagnostic tools, the effectiveness of the 
procedures introduced in the management along with 
the efficacy of the emergency medicine physicians 
has to be ensured by keeping it on the same horizon 
of importance, as it has been noted by Greenberg and 
Rosen [8] that the most of interventions procedures 
are based on the local practice and opinions of the 
experts. Schellenberg and Inaba [13] threw light on the 
healthcare providers to possess critical skills to execute 
resuscitative thoracotomy and chest tube placement. 
Given that, 85% of patients may be treated by emergency 
physicians after employing minor procedures, while 
many thoracic injuries can be treated with procedures 
other than surgical operations [7]. Moreover, along with 
some other management, immediate resuscitation as a 
part of emergency thoracotomy is equally emphasized 
[11]. Initial resuscitation has been found as a significant 
means for the management of thoracotomy in ED [9,14]. 
The survival rate following emergency thoracotomy is 
approximately 9%-12%, whereas, for blunt trauma, the 
survival rate is 1%-2 % [9].

However, there are crucial signs that need to be 
considered, like cardiopulmonary arrest with the 
presence of vital signs and penetrating trauma, before 
applying resuscitation. Aseni et al. [14] also pointed out a 
few other things to assess before opting for thoracotomy 
including risks of futility and benefits of the surgical 
procedures. Notably, the cost-effectiveness of the EDOU 
in the before- and after-EDOU period has been noted to 
be insignificant [10].

While there are other significant methods for the treatment 
of patients with thoracic trauma utilized in other studies 
is a designed protocol developed by the trauma and 
acute care surgery team along with the ED team [16]. 
The designed tool has been tested for its validity, which 
resulted in a decline in the duration of hospitalization 
when the risk for ISS is segregated. Nonetheless, few cases 
of revisits to hospitals were reported after following the 
developed protocols by the experts. Further interventions 
as a part of ED management have been assessed, such 
as needle decomposition and thoracic drainage, intensive 
pre-hospital resuscitation along airway management, 
while providing volume and oxygen supplemental 
replacement, which proved to be significant techniques in 
causing improvement in patient’s pulse, blood pressure, 
and oxygen [7]. However, needle chest decomposition 
independently is not enough for the treatment in ED [7]. 
Another effective method was the utilization of a CPG, 
a tool for patients with rib fractures based on FVC. It 
decreases the likelihood of returning to ED with high 
FVC and older age [12].

However, there are certain limitations of this systematic 
review study. This systematic review considers the 
information presented in review articles, which introduces 
the possibility of bias, as these reviews rely on the authors’ 
choices and interpretations. It’s important to note that 
review articles might contain duplicated data, a factor that 
requires careful consideration during the selection process 
to avoid incorporating redundant findings.

Conclusion
In conclusion, the comparisons among the findings 
demonstrate the significance of effective management 
strategies administered in the ED for patients suffering 
from thoracic trauma. The effectiveness of the 
management administered to patients with thoracic 
trauma in the ED is evident through its role in reducing 
hospitalization rates, hospital re-admissions, the duration 
of hospital stays, and overall mortality rates. However, 
diagnostic tools are still surrounded by controversies and 
contradictory results, which need intensive investigation 
to guarantee the validation of the diagnosis.
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