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Abstract
Background
The use of Emergency Department Observation Units (EDOUs) to treat patients with a variety of complaints
has grown over recent years. However, the treatment of patients with traumatic injuries in EDOUs is
infrequently described. Our study sought to describe the feasibility of treating patients with blunt thoracic
trauma in an EDOU in consultation with our trauma and acute care surgery (TACS) team. Together, our
Emergency Department (ED) and TACS teams designed a protocol for the treatment of patients with specific
blunt thoracic injuries (fewer than three rib fractures, nondisplaced sternal fractures) that we felt would
require less than 24 hours of care in a hospital setting.

Methods
This study is an IRB-approved retrospective analysis comparing two groups before (pre-EDOU) and after
(EDOU) the creation of the EDOU protocol, which was implemented in August 2020. Data was collected at a
single, Level 1 trauma center with approximately 95,000 annual visits. Similar inclusion and exclusion
criteria were used to select patients in both groups. We conducted two-sample t-tests and Chi-square testing
to assess for significance. Primary outcomes include length of stay and bounce-back rate.

Results
A total of 81 patients were included in our data set across both groups. Forty-three patients were included in
our pre-EDOU group while 38 patients were treated in our EDOU once the protocol was implemented.
Patients in both groups were of similar age, gender and had similar Injury Severity Scores (ISS) ranging from
9 to 14. Hospital length of stay was shorter for the EDOU group (31.5 hours) compared to the pre-EDOU
group (36.4 hours) although not statistically significant. When risk stratified by ISS, hospital length of stay
did reach statistical significance and was found to be shorter for patients with ISS scores greater than or
equal to 9 that were treated in the EDOU (29.1 hours vs. 43.8 hours, p = .028). Both groups had one patient
each bounce back for repeat evaluation and additional care.

Conclusion
This study demonstrates the potential use of EDOUs to treat patients with mild to moderate blunt thoracic
injuries. The availability of trauma surgeons for consultation along with ED provider experience may be
rate-limiting steps in utilizing observation units to care for trauma patients. Additional research with more
participants is needed to determine the impact of implementing such a practice at other institutions.
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Introduction
Blunt thoracic trauma comprises an estimated 15% of all traumatic injuries, and patients with chest wall
injuries make up approximately 19% of admitted traumas at Northeast Georgia Medical Center. Rib fractures
account for many of these injuries, and admission and treatment decisions are based on the number of ribs
fractured, fracture patterns, underlying injuries to lung tissue, and anticipated clinical needs [1].

Extensive literature has explored treatment modalities for blunt thoracic injuries. While much of this
literature focuses on the appropriate care of patients with significant chest trauma admitted to intensive
care with substantial risk for respiratory decline [1,2], many also include recommendations for the treatment
of patients with fewer rib fractures. These recommendations focus primarily on early and timely pain
management, early mobility, and appropriate monitoring and interventions to prevent complications from
respiratory deterioration [3]. Definitive practice management guidelines co-authored by the Eastern
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Association for the Surgery of Trauma (EAST) and the Trauma Anesthesiology Society have also proposed
the utilization of multimodal analgesia for blunt chest trauma, including enteral nonsteroidal anti-
inflammatory drugs and oral opioids as needed [4].

These interventions can be delivered for patients with minimal chest trauma in an observation setting.
Emergency Department Observation Units (EDOUs) have grown in utility over the last two decades [5].
Multiple studies have demonstrated their benefits, including shorter lengths of stay, lower costs, and higher
patient satisfaction [6-7]. EDOUs can be used to provide care for a subset of patients who routinely get
admitted for less than 24 hours, and observation unit care can result in decreased length of stay and lower
costs. Their use by ED and acute trauma care providers can help offset the demands of trauma and acute care
services that are often overburdened with higher patient volumes.

However, the use of EDOUs in the care of trauma patients with minimal thoracic injuries has rarely been
described, although they represent a unique set of patients who could be treated in an observation unit and
discharged home [8]. Inadequate pain control in patients with blunt thoracic trauma is often the reason cited
for the admission of these patients to inpatient care.

Materials And Methods
This study was an institutional review board (IRB) approved retrospective analysis comparing two treatment
groups before (pre-EDOU) and after (EDOU) the creation of the Blunt Thoracic Injury EDOU protocol. Our
Emergency Department (ED) and Trauma and Acute Care Surgery (TACS) teams collaborated to develop a
protocol to treat blunt thoracic injuries in our EDOU, addressing care for patients primarily with fewer than
three rib fractures or nondisplaced sternal fractures, stable vital signs, and an absence of significant
associated injuries.

The protocol is an order set focusing primarily on multimodal pain management, continuous monitoring of
pulse oximetry, aggressive pulmonary toilet and mobility. Patients are admitted to the EDOU by ED
physicians with a trauma service consult. Their care is continuously monitored during their stay and
patients who then require additional or more intensive management can be admitted by the TACS service to
an inpatient unit.

Data was collected over a two-year time frame for both the pre-EDOU (August 2018 to August 2020) and
EDOU (September 2020 to September 2022) groups. Patients included presented to a suburban Level 1
trauma center with approximately 95,000 ED visits annually. Our observation unit has a capacity of 24 beds
with an annual volume of approximately 7,000 patients. Primary outcomes included length of stay and
bounce-back rate.

Similar inclusion and exclusion criteria were used to identify patients within each group. Half of our sample
size underwent data validation. Patients with signs of hemodynamic instability, positive imaging findings
(e.g., pneumothorax, pulmonary contusion, wide mediastinum, pleural effusion, any vascular injury),
requiring intravenous narcotics for pain control or those unable to ambulate were excluded from both groups
as these patients would not have met criteria for observation in the EDOU.

We performed two-sample t-tests and Chi-square tests to assess for significant differences between both
groups. A one-way ANOVA was performed to compare length of stay for patients with an Injury Severity
Score greater than or equal to 9.

Results
Study data for trauma patients diagnosed with blunt thoracic trauma treated from August 2018 to September
2022 were analyzed to calculate the impact of this observation protocol on length of stay and complication
rates, identify characteristics of patients treated in the EDOU at higher risk of complications or clinical
decline, and determine the rate of return ED visits and subsequent inpatient admission related to the
patient’s thoracic injuries.

Our data set included a total of 81 patients across two groups. Thirty-eight patients were treated for blunt
thoracic trauma in the EDOU while 43 patients, who would have met the criteria for placement into the
observation unit, were treated as inpatients by the TACS team before the creation of the EDOU (pre-EDOU).
Patients in both groups were of similar age (55 years old (SD = 19.5) vs. 61 years old (SD = 13.8), p = .1056 ),

gender (58% male vs. 56% male; X2 = .035, p = .8513), and had similar Injury Severity Scores (6.9 (SD = 3.6)
vs. 6.7 (SD = 2.8), p = .142). Table 1 shows the mechanisms of injury while Table 2 shows the types of injuries
treated within each group.
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Mechanism of Injury Pre-EDOU EDOU

MVC 25 21

Fall 13 12

MCC 4 4

Bicycle 1 1

TABLE 1: Mechanisms of injury treated within both groups
MVC = motor vehicle collision, MCC = motorcycle collision, EDOU = emergency department observation unit

Injury Type Pre-EDOU EDOU

1 Rib Fracture 3 5

2 Rib Fractures 24 18

Sternal Fracture 16 7

Other 0 8

TABLE 2: Types of injuries treated within both groups
Other = chest wall contusion, EDOU = emergency department observation unit

Emergency Department length of stay was similar for both EDOU and pre-EDOU groups (6.7 hours (SD = 4.6)
vs. 6 hours (SD = 3.1), p = .4286). Hospital length of stay was shorter for the EDOU group although not
statistically significant (31.5 hours (SD = 28.3) vs. 36.4 hours (SD = 18.5), p = .3572). As depicted in Figure 1,
hospital length of stay was shorter for the EDOU group for patients with an Injury Severity Score (ISS)
greater than or equal to 9 (29.1 hours (SD = 15.1) vs. 43.8 hours (SD = 21.2), p =.028). Both groups had one
patient each bounce back to the emergency department for repeat evaluation.

FIGURE 1: Hospital length of stay for patients with an injury severity
score greater than or equal to 9
EDOU = emergency department observation unit

Discussion
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Utilizing EDOUs to care for patients with varying pathologies continues to increase across hospital systems
throughout the country. However, the use of EDOUs to care for trauma patients remains rare. Conrad et al.
first described the use of observation units to care for trauma patients in 1985. Their study included patients
with several types of trauma including closed-head injuries, orthopedic injuries as well as blunt abdominal
and thoracic traumatic injuries [9]. Other recent studies have also described care for trauma patients in
observation units, but broadly without a focus on a specific mechanism or type of injury. Madsen et al.
reported their findings related to care for all types of trauma patients with closed head injury as the most
frequent diagnosis [10]. More recently, Holly et al. described the efficacy of an observation unit protocol for
trauma patients but included patients with both blunt and penetrating injuries [11]. Both studies reported
similar inpatient admission rates from the observation unit (11.5% and 10.4%).

We found only two recent studies that described trauma care in an observation unit specifically for blunt
trauma. One study reported on the prevalence of intra-abdominal injury (IAI) in patients presenting with
blunt abdominal trauma following ED evaluation and a brief observation period in an EDOU [12]. A separate
study assessed the efficacy of EDOUs in treating patients with blunt thoracic trauma at high risk for
pulmonary complications [13]. Our goal was to demonstrate that EDOUs can be used to safely care for
patients specifically with mild to moderate blunt thoracic injuries without adverse outcomes and few
bounce-backs.

Our analysis demonstrates some benefits for treating blunt thoracic injuries in the EDOU. No patients
treated for mild to moderate blunt thoracic injury in our EDOU required inpatient admission. Hospital
length of stay between the two groups was not statistically significant but did show a trend toward the
shorter length of stay for the EDOU group by nearly five hours. While not statistically significant, reducing
the length of stay by five hours may be clinically significant considering emergency departments frequently
operate above capacity with deleterious effects on patient care and must find novel solutions to optimize
throughput [14-15]. The lack of statistical significance was likely due to small sample sizes and may reach
significance as we continue to care for patients with blunt thoracic injuries in our EDOU.

As mentioned, ISS scores for both groups were similar and the highest score in each group was 14. Sixteen
patients with ISS scores ranging from 9 to 14, indicating moderate injury, did have statistically shorter
length of stays in the EDOU compared to the 17 patients treated in the pre-EDOU group. No patients with ISS
scores greater than 9 treated in the EDOU bounced back for repeat evaluation. The one patient that did
return after treatment in the EDOU had an ISS score of 4 with an isolated sternal fracture as the reason for
treatment in the observation unit. The patient returned 48 hours later for symptoms related to COVID-19
and unfortunately, eventually expired due to hypoxic respiratory failure.

Co-management of patients treated in the EDOU for blunt thoracic injuries is an integral part of our
treatment protocol. While the EDOU is managed by the emergency department, trauma and acute care
surgery sees these patients in consultation and performs tertiary exams before a disposition is made. Within
our current system, these tertiary examinations are performed the following day and may be contributing to
longer than expected EDOU length of stay greater than 24 hours. We may be able to shorten the length of
stay for our patients by performing tertiary exams twice a day and disposition patients that are ready for
discharge instead of waiting until the next day.

This study has several limitations to consider. First, the data was collected from a single study site that is a
Level 1 trauma center with trauma and acute surgery available at all times. Second, the number of patients
included in our data set is small. Lastly, throughput issues related to the COVID-19 pandemic and staffing
challenges may have impacted our results as well. Future research should assess the use of EDOUs to care for
patients with blunt thoracic injuries across multiple sites including community settings, include more
patients and within a time period set apart from micro and macro extraneous factors that may impact
throughput.

Conclusions
The use of EDOUs to care for patients with mild to moderate blunt thoracic injuries should be considered,
particularly at institutions that serve as trauma centers. The decision to care for these patients in other
settings should be based on the availability of a trauma surgeon for consultation as well as emergency
physician comfort and experience.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. WCG issued approval
Protocol No 113. SUBJECT: IRB EXEMPTION — HIPAA FULL WAIVER OF AUTHORIZATION AND
REGULATORY OPINION Investigator: Shehzad Muhamed, MD Sponsor Protocol No.: 113 Protocol Title:
Utility of an Emergency Department Observation Unit in providing care for patients with Blunt Thoracic
Trauma On January 3, 2023, WCG IRB approved a request for a waiver of authorization for use and
disclosure of protected health information (PHI) for the above-referenced research. This review was
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conducted through expedited review. WCG IRB determined that documentation received from you satisfies
the three requirements for a waiver of HIPAA authorization. Animal subjects: All authors have confirmed
that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.
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