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Introduction
Discussions concerning the surgical treatment of blunt chest 

traumas (BCT) are not yet settled, and no “golden” standard exists. 
Similar diagnostics and treatment methods are applied in different and 
varying conditions; hence, every clinic has its almost unique experience 
[1-7]. Any significant progress in this area of thoracic surgery may be 
achieved only when exchanging our experience. BCT management is 
a complex process that could not be covered in one study, and thus 
we focused on urgent decision-making issues. A number of questions 
arise in the management of BCT, but the key points lie in determining 
the optimal time, type, and extent of surgical intervention. During 
the last 12-15 years, Video-Assisted Thoracoscopic Surgery (VATS) 
has become the main method of BCT treatment [8-14]. However, 
the decision to explore urgently the chest often still remains a 
challenge for thoracic and general surgeons. From this point of view, 
thoracotomy (resuscitative, urgent, early, elective, etc.) means not only 
a surgical incision, but the most invasive (aggressive) approach in the 
complex management of BCT [13,15-20]. Since 2001, we organize 
the management of BCT using a protocol, represented in the form of 
algorithms that were completed on the basis of our previous clinical 
experience. Comparing to the previous period (1987-2000), when 
VATS was not common in our clinic, the incidence rate of Urgent 
Thoracotomy (UT) has been reduced by half [21,22]. The time has 
come to specify the indications for UT with respect to the possibilities 
of VATS, and to reveal the main factors that influence the outcomes. 

Material and Methods
Patients

The Department of Thoracic Surgery of the Hospital of Lithuanian 

University of Health Sciences provides specialized surgical aid for 
nearly 1 million inhabitants. From the beginning of 2002 to the end of 
2011, we treated 1,826 (age 40.32 ± 16.44, range 18-89 years) patients 
who sustained BCT due to traffic (67%), occupational (25%), criminal 
(5%), and other (3%) accidents. Only adult patients were included 
in this study because patients younger than 18 years are treated by 
pediatric surgeons in our clinic. A detailed retrospective analysis was 
completed involving all patients who underwent UT.

Management of blunt chest trauma 
BCT management was organized according to our Clinic’s protocol 

presented in the form of algorithms for diagnosis and treatment of 
most dangerous chest injuries and traumatic syndromes (Figures 1 
and 2). The initial actions were the evaluation of the patient’s clinical 
condition, chest and associated injuries, intrapleural hemorrhage 
(hemothorax) and/or air leakage (aeropathic syndrome). 

Assessment of injuries and evaluation of patients clinical 
condition

The severity of injuries was assessed using the New Injury Severity 

Abstract
The majority of patients with blunt chest trauma are treated conservatively or using minor thoracic surgical 

procedures, and video-assisted thoracoscopic surgery. However, in a small but significant number of patients an 
urgent exploration of the chest via, thoracotomy is unavoidable. In those cases thoracotomy means not only a 
surgical incision, but the most invasive (aggressive) method used in the complex treatment of blunt chest trauma.

The objectives of this study were the following: (2) to specify the indications for urgent thoracotomy, regarding 
the possibilities of video-assisted thoracoscopic surgery; [2] to reveal the main factors influencing outcomes following 
urgent thoracotomy. 

A retrospective review of 1,826 patients (age 40.3 ± 12.4, range 18 – 79 years) with blunt chest trauma over the 
period of 10 years (2002-2011) was performed. A detailed analysis was completed involving 102 (5.6%) patients who 
underwent urgent thoracotomy. We recorded patients’ age and gender, the mechanism of injury, clinical condition, 
NISS, injuries of the chest, intrapleural hemorrhage (hemothorax) and air leakage (aeropathic syndrome), methods 
of treatment, mortality and morbidity occurring within 30 days following urgent thoracotomy. Student’s t and chi-
squared tests were used for the comparison of the data. The level of statistical significance was set at p<0.05.

Comparing to the previous period (1987-2000), video-assisted thoracoscopic surgery has reduced twice 
(to 5.6%) the incidence rate of urgent thoracotomy. The overall postoperative morbidity and mortality rate was 
65.7% and 8.8%, respectively. Video-assisted thoracoscopic approach is the method of choice for clinically stable 
patients. However, when surgical intervention is unavoidable for clinically unstable patients, it should be started 
with urgent thoracotomy. Multiple fractures of ribs and/or sternum that caused flail chest, injuries of lungs, and 
intensive intrapleural hemorrhage, resulting in patient’s clinically unstable condition were the main factors influencing 
morbidity and mortality following urgent thoracotomy due to blunt chest trauma.
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Score (NISS) [23]. Patient’s clinical condition was considered to be 
stable when arterial blood pressure was maintained at ≥ 90 mmHg, and 
spontaneous breathing provided sufficient blood oxygenation using 
conservative measures and so-called minor thoracic surgery (MTS) 
procedures (thoracocentesis, tube thoracostomy, etc.). A patient’s 
clinical condition was considered to be unstable when - despite 
conservative treatment and MTS procedures - arterial blood pressure 
did not exceed 90 mmHg, and tracheal intubation for the ventilation of 
the lungs was required. The blood volume accumulated in the pleural 
cavity (hemothorax) was approximately assessed using chest X-ray, 
ultrasound, or computed tomography. Hemothorax was categorized as 
minimal (≤ 500 ml), moderate (500-1500 ml), or massive (>1500 ml). 
Minimal hemothorax (less than 10% of the circulating blood volume) 
did not have any direct influence on patients’ hemodynamics. Moderate 
or massive hemothorax exceeding 10% of the circulating volume almost 
always resulted in deterioration of patients’ hemodynamics (Figure 1). 
The aeropathic syndrome (subcutaneous emphysema, pneumothorax, 
and pneumomediastinum) is a common clinical manifestation of BCT, 
involving injuries of air-containing chest organs. The majority of the 
patients were successfully treated with MTS procedures or VATS. 
However, persistent air leakage via chest tubes, increasing clinical signs 
of the aeropathic syndrome along with progressing pulmonary failure 
were indications for UT (Figure 2). 

Collection of data and statistical analysis

Personal details that might disclose the identity of the patients 
were omitted. Perioperative events included those occurring within 
30-days following UT. During the study, we recorded patients’ age 
and gender, the mechanism of injury, functional condition, injuries of 
the chest wall and intrathoracic organs, traumatic syndromes, NISS, 
methods of treatment, mortality, and morbidity. NISS and patients 
age are presented as mean with standard deviation and range. The 

other variables are presented as number of cases and percentage. 
Standard statistical tests (Student’s t and chi-squared) were used for 
the comparison of the data. The level of statistical significance was set at 
P<0.05. Permission from the Local Ethics Committee for a retrospective 
study is not required in our country.

Results
Patients, who underwent urgent thoracotomy, profile of the 1,826 

patients, 102 (5.6%), underwent UT (Table 1). In 18.6% (19/102) of cases, 
the treatment was started in regional hospitals, and thus these patients 
were admitted to our Clinic within 6-15 hours following the trauma 
accident. BCT without associated injuries sustained 71.5% (73/102) of 
patients. Polytrauma involving BCT and associated abdominal injuries 
were diagnosed in 12, cerebral injuries - in 10, and injuries of pelvis 
and/or lower extremities - in 7 patients. There wasn‘t statistically 
significant (p=0.33) difference in age of patients, who sustained isolated 
BCT (39.03 ± 12.16, range 18-79 years) and polytrauma (43.51 ± 14.96, 
range 19-74). However, there was statistically significant (p=0.04) 
difference in age of patients, who underwent UT in clinically stable 
(40.98 ± 11.72, range 19-77 years) and unstable (47.83 ± 16.39, range 
18-79 years) condition. Trauma severity scoring revealed a statistically 
significant difference between groups of patients: NISS was 19.3 ± 3.8 
(range 16-29) for clinically stable 62 (60.8%) patients, and 27.1 ± 8.8 
(range 25-47)-for clinically unstable 40 (39.2%) patients (p=0.001).

Urgent thoracotomy in clinically stable patients

A clinically stable condition of 62 patients allowed us to examine 
them thoroughly, therefore, the preoperative period (6 - 10 hours) in 
comparing with group of clinically unstable patients was longer. This 
allowed for adequate diagnostics: no preoperatively undiagnosed severe 
injuries were revealed on the exploration of the chest. In 17 (27.4%) 
of these patients, an urgent surgical intervention was started with 
VATS, but was then converted to thoracotomy. The indications for UT 
were based on the evidence of continued intrapleural hemorrhage in 
26 (41.9%) patients, persistent air leakage via chest tubes along with 
increasing signs of the aeropathic syndrome - in 6 (9.7%) patients, 
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Figure 1: Algorithm for management of the blunt chest trauma complicated 
with emothorax.
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injuries of thoracic organs that should be treated surgically without fail 
- in 12 (19.4%) patients, and a combination of several causes - in 18 
(29.0%) of 62 patients (Table 2). 

Antero-lateral thoracotomy (in two cases – bilateral) was performed 
in 15 (24.2%) patients, and postero-lateral thoracotomy – in 47 (75.8%) 
patients. Organ-sparing techniques - like osteosynthesis and fixation of 
ribs and/or sternum, suture of pulmonary lacerations or stapled wedge 
resection, or repair of diaphragmatic, bronchial, tracheal, or pericardial 
tears - were commonly used. Only 2 patients underwent lobectomy of a 
severely damaged lung. All patients who were operated on while being 
in a clinically stable condition before UT survived the operation.

Urgent thoracotomy for clinically unstable patients

Forty clinically unstable patients in whom indications for UT were 
obvious or highly suspicious were transferred from emergency unit 
to operating room. Necessary investigations, MTS procedures, and 
attempts to stabilize the patients’ clinical condition were simultaneously 
undertaken. We had to decline VATS because these patients were 
unable to tolerate single-lung ventilation and lateral position on the 
operating table. Among the indications, UT predominated traumatic 
syndromes that resulted in the patients’ unstable clinical condition 
(Table 2). In all cases, antero-lateral thoracotomy was started within 
1-4 hours after the patients’ admission to the Clinic. The limited length 
of preoperative period influenced the quality of diagnostics: many 
injuries of intrathoracic organs were revealed only on the exploration 
of the chest.

Outcomes of urgent thoracotomy

One clinically unstable patient, who was operated for bilateral 
multiple fractures of ribs and sternum, lesions of intercostal arteries, 
lung contusion, left-sided massive and right-sided moderate 
hemothorax died during urgent surgery. 

The overall post-operative morbidity rate was 65.7% (Table 3). The 
most dangerous complications were pneumonia (42 patients), ARDS 
(17 patients), air leakage (15 patients), hemothorax (11 patients), 
pleural empyema (9 patients), wound infections (7 patients), and 
multiple organ failure (6 patients). An urgent re-thoracotomy due to 
postoperative bleeding or continued air leakage was performed in 5 and 
2 cases, respectively. Five patients underwent elective re-thoracotomy 
for clotted hemothorax following UT.

The overall postoperative mortality was 7.9% (8 of 101 patients) 
However, it was significantly (p<0.0001) different in groups of clinically 
stable (0%,) and unstable ( 25.1%) patients. All 8 patients, who died 
within 30-days following UT, were operated on being in a clinically 
unstable condition due to flail chest, lacerations of lungs, moderate 
or massive hemothorax, and/or the aeropathic syndrome. The main 
causes of patients’ death were bilateral pneumonia (3 patients), ARDS 
(3 patients), and multiple organ failure (2 patients).

Discussion
It is not only in thoracic surgery, but also in other areas of urgent 

surgery there exists a common concern that an optimal diagnostics 
and treatment strategy based on the evaluation of the severity of 
injuries and on the patient’s clinical condition is of great importance 
[4,19,20,24]. The practical issues of the surgical treatment of BCT, 
compared to its tactical problems, are clearer. Conservative treatment, 
MTS procedures, VATS or elective thoracotomy are the methods of 
choice in clinically stable patients. Some reliable methods of diagnostics 
and repair of the damaged organs have remained in clinical practice for 
many years [25-29].

In our clinical practice, diagnostics and treatment protocols 
represented in the form of algorithms proved to be an effective 
methodic tool in providing urgent surgery for patients who sustained 
BCT. The evaluation of patients’ clinical condition was being the initial 
action using these algorithms in each individual case. We considered 
the ability to maintain hemodynamics and respiratory functions on an 
appropriate level using conservative measures and MTS procedures 
to be the borderline between patient’s clinically stable and unstable 
condition. Urgent management of functionally unstable patients is 
more complicated because of time limitations for decision-making, 
and requirements for advanced anesthetic support and surgical skills 
(urgent exploration of the chest, damage control, and definitive repair 
techniques). 

Patients data                    Blunt chest trauma    
(N = 73)                                   

Polytrauma*
(N =  29)                        

Male 57 16
Female 16 13

Age (years)
18-20 3 1
21-30 16 3
31-40 24 9
41-50 14 8
51-60 10 5
61-70 4 1
71-79 2 2

Time from trauma incidence till hospital admission (hours)
<2 25 14
2-6 36 8
6-15 12 7

* blunt chest trauma and associated injuries of other body regions\

Table 1: Patients, who underwent urgent thoracotomy.

Injuries

Clinically 
stable 

patients
(N = 62)

Clinically 
unstable 
patients
(N = 40)

n % n % p
Blunt chest trauma 41 66.1 32 80 0.19
Polytrauma 21 33.9 8 20 0.24
Minimal hemothorax 26 44.9 2 5 0.0001
Moderate hemothorax 36 58.1 10 25 0.002
Massive hemothorax - 0 28 70 0.0001
Aeropathic injuries 52 83.9 31 77.5 0.61
Flail chest 7 11.3 24 60 0.001
Hemoperitoneum 
injuries 4 6.5 8 20 0.06

Ribs/stemum 60 96.8 39 97.5 0.74

lungs 44 71 29 72.5 0.99

Diaphragm 17 27.4 4 17.5 0.41
Large Bronchi 1 1.6 3 7.5 0.34
Trachea - 0 2 5 0.29
Esophagus 2 3.2 1 2.5 0.55
Pericardium 1 1.6 - 0 0.97
brain 5 8.1 5 12.5 0.62
Abdominal organs 4 6.5 8 20 0.11
Pelvis and/or lower 
extremities 2 3.2 5 12.5 0.14

Table 2: Injuries found on urgent thoracotomy.
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In terms of urgency, all surgical interventions are categorized as 
resuscitative, urgent, or elective. Resuscitative thoracotomy is meant 
for damage control in the emergency department as an integral part 
of the resuscitation. Mostly, this type of thoracotomy is undertaken in 
penetrating chest trauma [16,30-32]. In the two decades, resuscitative 
thoracotomy for BCT is considered with more rationality than in 
previous times, when it was subjected to similar indications for 
both penetrating and blunt chest trauma [33]. Thoracotomy that 
is undertaken in an acute phase of BCT is defined as urgent in the 
vast majority of cases. Usually, UT is performed in a well-equipped 
operating room under controlled conditions [17,18,20]. 

In general, the indications for UT could be defined as nosologic 
(preoperatively diagnosed injuries that should be treated surgically 
without fail), syndromic (life-threatening syndromes - first of all, 
massive hemorrhage and/or air leakage), and combined, involving 
both the aforementioned groups of indications. These are not solely 
theoretical considerations. Situations requiring a surgeon’s decision 
to explore the chest urgently based only on the evidence of life-
threatening syndromes frequently occur in BCT management. Every 
effort made to diagnose exactly all chest injuries before urgent surgery 
leads to improper wasting of valuable time. Ignoring this statement or 
overestimating the possibilities of VATS might result in a false decision 
and delayed UT, which could deteriorate the patient’s health, or even 
be life-threatening. 

Conclusions
The protocol provided in the form of algorithms proved to be 

suitable methodic tool to organize urgent surgery for patients who 
sustained BCT. The determinant factors for decision-making were 
patient’s clinical condition, chest injuries, intrapleural hemorrhage 
(hemothorax), and/or air leakage (the aeropathic syndrome).VATS has 
reduced the incidence rate of UT up to 5.6%. However, UT remains an 
unavoidable surgical approach for clinically unstable patients.

Patient’s unstable condition, multiple fractures of ribs and/or 

sternum causing flail chest, lung injuries, and moderate or massive 
hemothorax were the main factors influencing patients’ morbidity and 
mortality following UT. 
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Injuries

Patients with 
postoperative 
complications   

(N = 67)

Patients without 
postoperative 
complications

(N = 35)
n % n % p

Blunt chest 
trauma 49 73.1 24 68.6 0.84

Polytrauma 18 26.9 11 31.4 0.84
Stable condition               31 46.2 31 88.2 0.0001
Unstable condition 36 53.8 4 11.4 0.0001
blood loss (< 1500 
ml) 29 43.30 21 76 0.15

blood loss (> 1500 
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Aeropathic 55 82.1 28 80 0.6
Flail chest 26 38.8 5 14.3 0.04
Hemoperitoneum 
injuries 5 7.5 7 10.4 0.97

Ribs and / or 
stemum 65 97 34 97.1 0.78

Other chest 
organs 21 31.3 10 28.6 0.93

Brain 7 10.4 3 8.6 0.84
Abdominal organs 9 13.4 3 8.6 0.78
Pelvis and/or 
lower extremities 5 7.5 2 5.7 0.84

Table 3: Risk factors of postoperative  complications.
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