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Abstract 

Introduction: Emergency department thoracotomy (EDT) may serve as the last survival chance for patients who 

arrive at hospital in extremis. It is considered as an effective tool for improvement of traumatic patients’ outcome. 

The present study was done with the goal of assessing the outcome of patients who underwent EDT and its pre-

dictive factors. Methods: In the present study, medical charts of 50 retrospective and 8 prospective cases under-

went emergency department thoracotomy (EDT) were reviewed during November 2011 to June 2013. Compari-

sons between survived and died patients were performed by Mann-Whitney U test and the predictive factors of 

EDT outcome were measured using multivariate logistic regression analysis. P < 0.05 considered statistically sig-

nificant. Results: Fifty-eight cases of EDT were enrolled (86.2% male). The mean age of patients was 43.27±19.85 

years with the range of 18-85. The mean time duration of CPR was recorded as 37.12±12.49 minutes. Eleven cas-

es (19%) were alive to be transported to OR (defined as ED survived). The mean time of survival in ED survived 

patients was 223.5±450.8 hours. More than 24 hours survival rate (late survived) was 6.9% (4 cases). Only one 

case (1.7%) survived to discharge from hospital (mortality rate=98.3%). There were only a significant relation 

between ED survival and SBP, GCS, CPR duration, and chest trauma (p=0.04). The results demonstrated that ini-

tial SBP lower than 80 mmHg (OR=1.03, 95% CI: 1.001-1.05, p=0.04) and presence of chest trauma (OR=2.6, 95% 

CI: 1.75-3.16, p=0.02) were independent predictive factors of EDT mortality. Conclusion: The findings of the pre-

sent study showed that the survival rate of trauma patients underwent EDT was 1.7%. In addition, it was defined 

that falling systolic blood pressure below 80 mmHg and blunt trauma of chest are independent factors that along 

with poor outcome. 
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Introduction:1 
mergency department thoracotomy (EDT) may 
serve as the last survival chance for patients who 
arrive at hospital in extremis. This method was 

first described in 1896 (1). The purpose of EDT is im-
mediate access to the chest cavity to (a) release of peri-
cardial tamponed, (b) control of cardiac and intra-
thoracic haemorrhage, (c) evacuate massive air embo-
lism, (d) open cardiac massage, and (e) place a descend-
ing thoracic aortic cross-clamp (2). EDT is considered 
as an effective tool for improvement of traumatic pa-
tients’ outcome (3). Two indications were defined for 
EDT. The first is salvageable post traumatic cardiac ar-
rest (patients sustaining witnessed penetrating trauma 
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with <15 minutes of pre-hospital cardio pulmonary re-
suscitation (CPR), or witnessed blunt trauma with <5 
minutes of pre-hospital CPR) and the second relates to 
persistent severe post traumatic hypotension (systolic 
blood pressure ≤60 mmHg) due to cardiac tamponed, 
intra-thoracic and intra-abdominal hemorrhage, as well 
as cervical air embolism. There are several accessible 
studies during two to three decades ago which have 
evaluated the efficiency of EDT and predictive factors of 
their outcomes (3-5). The findings of these projects 
were variable so that some researchers believe that 
performing of EDT causes to increase the longevity of 
the person while others do not have such an idea. The 
trauma mechanism (blunt or penetrating), injury loca-
tion, transferring time duration, etc. are predictive fac-
tors mentioned as effective agents in EDT outcomes. 
Studies consider a survival rate between 1.4-18 % for 
patients after EDT (3, 6, 7). A recent review stated the 
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necessity of developing specific guidelines for EDT in 
patients benefit from this procedure. In this review, 
Patients most likely to benefit from EDT were those 
with penetrating chest trauma, signs of life at scene or 
on arrival in the ED or pericardial tamponed (4). Of 
course, the high cost of EDT performing which is paid 
by the patient and health care system should not be 
disregarded. The treatment cost for each patient is be-
tween 13000-14000 dollars, while the cost of CPR is 
about 892-7200 dollars (8, 9). In addition, presentation 
of some blood-borne diseases in staffs, ethical issues, 
and bad neurological outcomes are the main obstacles 
of EDT (10-13). Thus, the present study was done with 
the goal of assessing the outcome of patients who un-
derwent EDT and its predictive factors. 
Methods: 
Study design and setting 
In the present study, medical charts of 50 retrospective 
and 8 prospective cases underwent emergency depart-
ment thoracotomy (EDT) were reviewed to evaluate the 

outcome of EDT at Shahid Rajaee trauma center, Shiraz, 
Iran during November 2011 to June 2013. The study 
protocol was not interfere to the standard treatment 
and approved with local Ethic Committee. 
Participants 
All Cases performed emergency thoracotomies at ED 
were included while all operation room (OR) thoracot-
omies excluded (except for OR thoracotomies that were 
done following EDT). It was considered that a minimum 
sample size with 44 patients could be appropriate to 
evaluate EDT outcomes, based on 1.5% of the survival 
rate (14), α=0.05, power of 90% (β=0.1), and 0.3 error. 
Data collection 
Thoracotomies were performed by a general surgery 
senior resident or a general surgeon. EDT included a 
left anterolateral thoracotomy, pericardiotomy, open 
cardiac massage, and descending thoracic aorta clamp-
ing. Those who survived, had emergency OR thoracot-
omies. Information about patient’s age and sex, type of 
injury (blunt, penetrating), arrival vital signs such as 
systolic blood pressure (SBP), heart rate (HR), respira-
tory rate (RR), Glasgow Coma Scale (GCS), venous blood 
gas parameters (VBG), transfused packed red blood 
cells, insertion of central venous line (CVL), focused 
abdominal ultrasonography for trauma (FAST), chest x-
ray (CXR), pelvic x-ray, deep peritoneal aspiration 
(DPA), EDT indications, and results were gathered.  
Outcome 
The early survivors was defined as those who survived 
to be transferred to operation room (OR) and late sur-
vivors as those who survived ≥ 24hours at Intensive 
care unit (ICU).  
Statistical analysis 
Data were analyzed by STATA version 11.0. Survival 
rate was defined as frequency and percentage. Compar-
isons between survived and died patients were per-
formed by Mann-Whitney U test. Finally, for determin-
ing the predictive factors of EDT outcome multivariate 
logistic regression analysis was used. P < 0.05 consid-
ered statistically significant. 
Results: 
In this study, 58 cases underwent EDT following multi-
ple trauma (94.8% blunt trauma) were examined. Table 
1 shows the demographic and baseline characteristics 
of studied patients. The mean age of patients was 
43.27±19.85 years with the range of 18-85 (86.2% 
male). The mean of SBP, HR, and RR on arrival to the ED 
were 62.10±45.12 mmHg, 83.31±50.24/minute (no de-
tectable to 170), and 13.60±12.63/minute (no detecta-
ble to 47), respectively. In addition, the mean GCS of 
patients on arrival was 6.81±4.62. The mean interval 
time between ED arrival and EDT performance was 
42.12±67.50 minutes (0-429). The mean time duration 
of CPR was recorded as 37.12±12.49 minutes. Eleven 
cases (19%) were alive to be transported to OR 

Table 1: Demographic and baseline characteristics 
of studied patients  

Variable 
Total 
N (%) 

ED survived 
N (%) 

Age   
18-29 21 (36.2) 3 (27.3) 
30-44 13 (22.4) 2 (18.2) 
45-59 9 (15.5) 1 (9.1) 
>60 15 (25.9) 5 (45.4) 

Gender   
Male 50 (86.2) 10 (90.9) 
Female 8 (13.8) 1 (9.1) 

Type of trauma   
Car to car accident 11 (19.0) 2 (18.2) 
Car to pedestrian 21 (36.2) 3 (27.3) 
Car turn over 6 (10.3) 2 (18.2) 
Motor to car accident 9 (15.5) 1 (9.1) 
Motor turn over 2 (3.45) 1 (9.1) 
Fall 4 (6.9) 1 (9.1) 
Gun Shot 3 (5.2) 1 (9.1) 
Other 2 (3.45) 0 (0) 

Associated injuries    
Pericardial tamponade 3 (5.2) 1 (9.1) 
Rib fracture 10 (17.2) 1 (9.1) 
Hemothorax 50 (86.2) 1 (9.1) 
Great vessels injury 3 (5.2) 1 (9.1) 
Lung injury 4 (6.9) 0 (0) 
Cardiac injury 2 (3.4) 1 (9.1) 
Head trauma 34 (58.6) 5 (15.4) 
Abdominal trauma 11 (19) 3 (27.3) 
Extremities trauma 24 (41.4) 5 (15.4) 

EDT indication   
Cardiac arrest 28 (48.2) 7 (63.6) 
Shock 30 (51.8) 4 (36.4) 

Shock index   
>0.8 50 (86.2) 10 (90.9) 
<=0.8 8 (13.8) 1 (9.1) 
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(defined as ED survived). Table 1 shows the demo-
graphic and baseline characteristics of ED survived pa-
tients. The mean time of survival in ED survived pa-
tients was 223.5±450.8 hours. Table 2 summarizes the 
diagnostic and therapeutic interventions during EDT. 
More than 24 hours survival rate (late survived) was 
6.9% (4 cases). Only one case (1.7%) survived to dis-
charge from hospital (mortality rate=98.3%) (Figure 1). 
Among different variables including age (p=0.3), sex 
(p=0.6), type of trauma (p=0.8), associated injuries 
(p>0.05), SBP (p=0.01), HR (p=0.09), RR (p=0.04), GCS 
(p=0.02), VBG parameters (p>0.05), FAST results 
(p=0.26), DPA results (0.67), EDT indication (0.38), and 
duration of CPR (p=0.04) there were only a significant 
relation between ED survival and SBP, GCS, CPR dura-
tion, and chest trauma (p=0.04). Table 3 shows the re-
sults of multivariate logistic regression analysis. The 
results demonstrated that initial SBP lower than 80 
mmHg (OR=1.03, 95% CI: 1.001-1.05, p=0.04) and 
presence of chest trauma (OR=2.6, 95% CI: 1.75-3.16, 
p=0.02) were independent predictive factors of EDT 
mortality.  
Discussion: 
The findings of the present study showed that the rate 
of final survival of trauma patients underwent EDT was 
1.7%. In addition, it was defined that falling systolic 
blood pressure below 80 mmHg and blunt trauma of 
chest are independent factors that along with poor out-
come. Based on trauma guidelines, thoracotomy in pa-
tients with penetrating injuries, those who have vital 

signs, and referring to the ED within the first 15 
minutes after injury have appropriate outcomes (5). 
However, some researchers believe that EDT perform-
ing in patients with blunt trauma and ischemia can be 
helpful (15, 16). The present findings are compatible 
with previous studies. It is probable that blood pressure 
over 80 mmHg be representative of less duration from 
the initial injury. Because in initial steps of damage 
compensatory mechanisms are performed and try to 
keep blood pressure in the normal range. However, in 
case of patient deterioration, these mechanisms cannot 
maintain the homeostasis and this gradually leads to 
disappear the vital signs of the patient.  As a result, alt-
hough in this study the time interval between the oc-
currence of the event and EDT performing didn’t have 
any effect on the patients’ outcome, because of affecting 
the level of blood pressure, it can be stated that patients 
referred sooner to the ED have more survival chance. 
One of the reasons that this time interval had no effect 
on patients’ outcome was that recording the times of 
rate in their study population, while Boyd et al. had 7% 
(10, 17). In a review of 463 cases, Lorenz et al. events, 
ambulance arrival, and EDT performing were not accu-
rate and consequently their findings were not reliable. 
Passos et al. studies revealed that lots of ischemia times 
were not accurately recorded and thus evaluation of 
time interval between ischemia and EDT performing 
was not accessible (17). On-arrival systolic blood pres-
sure significantly correlated with those who reached 
OR. It seems that systolic blood pressure on presenta-

Table 2: Diagnostic and therapeutic interventions during emergency department thoracotomy  

Interventions Total n (%) ED survived n (%) 

Pack cell 48 (82.8) 10 (90.9) 

Chest tube 32 (55.2) 6 (54.6) 

Central venous line 41 (70.7) 11 (100) 

Chest x-ray 18 (31.3) 5 (45.4) 

Pelvic x-ray 3 (5.2) 1 (9.1) 

FAST   

Positive 12 (34.3) 4 (50.0) 

Negative 23 (65.7) 4 (50.0) 

Deep peritoneal lavage   

Positive 15 (39.5) 3 (33.3) 

Negative 23 (60.5) 6 (66.6) 
* Focused abdominal ultrasonography for trauma. 
 

Table 3: The results of multivariate logistic regression analysis regarding the predictive factors of outcome 

Factors Odds ratio 95% confidence interval P value 

Systolic blood pressure 1.03 1.001-1.05 0.04 

Blunt chest trauma 2.6 1.75-3.16 0.02 
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tion could be considered as predictive factor in both 
early and late survivors. Wyrick et al. found that the 
absence of on-arrival signs of life could be a predictive 
factor among their early mortality group (18). In addi-
tion, profound (blood pressure <60mmHg) and mild 
shock (blood pressure 60-90 mmHg) were associated 
with survival rates of 56% and 64%, respectively in 
cases with penetrating cardiac trauma and resultant 
cardiac arrest in one study (8). Millham et al. declared 
that EDT survivors had a detectable pulse or blood 
pressure either in pre-hospital or on presentation to ED 
(7). In comparison with some studies, we had a nearly 
similar outcomes based on cases who were alive and 
transported to OR. Considering to 98.3% mortality rate 
for cases in this study and the fact that the majority of 
them sustained blunt trauma, it was suggested that EDT 
for cases of blunt trauma should be meticulously select-
ed. As mentioned before, only one survivor was dis-
charged (1.7%). Rhee et al. in a study of cases under-
went EDT over 25 years, reported an overall survival 
rate of 7.4% (19). Champion et al. displayed 11 % sur-
vival. found 13% of overall survival rate (20). The ma-
jor cause of such discrepancy arises from the types of 
injuries which was studied; so that in the present pro-
ject, 55 (94.8%) of patients suffered from blunt trauma. 
In the text review, also when the findings limited to 
EDTs, which were performed in blunt trauma, the sur-
vival rate of patients has been noticeably decreased. For 
example, Brown et al. reported no survivor among their 
11 blunt trauma cases (16). Others found blunt trauma 
cases survival rates of 0% (10, 12), 0.6% (11), 2% 
(8),6% (5), and 12.5% (15). Tan et al. reported 8 (12%) 
neurologically intact blunt trauma survivors (4). Balkan 
et al. revealed six patients who underwent EDT for 
blunt cardiac trauma and (one case) 16.7% survival 
rate (12). Capote et al. found 93% mortality rate for 

blunt trauma cases (8). Also, Champion et al. reported 
five patients survived to operation room with three 
cases who died in OR and two ones expired on fifth 
postoperative day (in addition to their ten cases dis-
charged) (20). Thirty-three cases of Mollberg et al. 
study (27.5%) survived to reach OR, while seven (5.8%) 
survived to discharge (12). The current study in com-
parison with the previously mentioned studies, had 
eleven cases (19%) were referred to operation room 
and four (6.9%) survived OR to reach ICU and one 
(1.7%) survived to discharge. Despite of EDT ad-
vantages, the costs and risks associated with indiscrim-
inate performance of EDT is high. Several study have 
demonstrated that EDT is correlated with increased 
risk of exposure to blood-borne pathogens and perma-
nent neurologic impairment (3, 6). Also, some studies 
have revealed (21, 22). Recently, Seamon et al. reported 
that 74% of survived patients had long-term social, 
cognitive, functional, or psychological impairment after 
EDT (3). Noticing to different ideas about the resultants 
of EDT, a definitive comment regarding its performing 
on different patients is dependent on more studies. One 
of the important aspects, which should be considered in 
future studies, is categorizing the patients in terms of 
clinical factors such as trauma mechanism. 
Conclusion: 
The findings of the present study showed that the sur-
vival rate of trauma patients underwent EDT was 1.7%. 
In addition, it was defined that falling systolic blood 
pressure below 80 mmHg and blunt trauma of chest are 
independent factors that along with poor outcome. 
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