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 In a retrospective multi-center study from August 2019 to Dec 2020, patients 
with chest trauma and stable hemodynamics who underwent VATS within 
their first week from traumawere enrolled in hospital. The electronic 
recordswere collected and reported on demographics, surgical procedure 
details and postoperative complications. In a sample of 44 participants, the 
mean age was 31.21±9.21 and 39 participants were male (88.6%). Sixteen 
people had blunt trauma, and 28 people had penetrating trauma. 
Accompanying organ damage was reported in 9 patients (20.5%). The mean 
injury severity score was 20.98±6.74. In the sample, the duration of surgery 
was 70.52±21.02 minutes, the number of days with a chest tube was 
5.95±4.40, duration of ICU staywas 7.77±4.30 days, duration of 
hospitalizationwas12.36±1.98 days andduration of return to physical activity 
was 7.56±1.48 days. Among patients, one patient (2.3%) was intubated. 
Postoperative imaging findings were positive in 11 patients (25%). During 
postoperative hospitalization, the most common findings were surgical site 
infection in 4 (9.1%) empyema in 3 (6.8%), pneumothorax in 3 (6.8%), 
pneumonia in 2 (4.5%), hemothorax in 2 patients (4.5%) and death in 1 
(2.2%).VATS is associated with lower complications, as well as higher patient 
tolerance than other methods; Making it a safe and effective method of 
controlling acute chest trauma in patients with hemodynamic stability in 
young adults. 
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Introduction 

Chest trauma is considered a leading cause of 

death up to 25% of all traumatic mortality in 

urban centers [1,2]. Previously open thoracotomy 

and tube thoracostomy as two major surgical 

procedureswere the treatment of choice for 

investigative and curative operations in chest 

trauma, yielding a notable 5 to 80% rate of 

postoperative complications [3]. The 

development of video-assisted thoracoscopic 

surgery (VATS) in the last decade has turned it 

into a new option for the management of chest 

trauma in patients with stable hemodynamics 

(Figure 1) [4,5]. 

 

 
Figure 1: Safety and complications of medical thoracoscopy in the management of pleural diseases 

 

Regarding the high ratio of chest trauma patients 

with stable hemodynamics and no 

contraindications, the VATS can be considered as 

the treatment of choice on a majority of the 

patients to decrease the risk of operation and 

postoperative complications [6]. Several studies 

showed positive results with VATS for chest 

trauma injuries, including retained hemothorax 

[7] and also safety and efficacy of the procedure 

[8,9].  

It is estimated that up to 85% of all chest 

traumatic patients can be managed initially with 

thoracostomy tube and hemodynamic support; of 

these, 20-30% will need further intervention due 

to continued bleeding, retained hemothorax and 

pneumothorax [10,11]. These patients benefit the 

most from VATS surgery. Compared to other 

methods, VATS lower postoperative pain 

complaints, better aesthetic outcome, a full 

optical view of intrathoracic organs and also 

prevents the need for major surgeries and their 

complications [8,12]. Although several studies 

have been conducted, there are few to evaluate 

the efficacy, morbidity and mortality of early 

VATS (rather than late surgery) for the 

management of chest trauma in patients. 

In the current study, we aim to evaluate the chest 

trauma patients with stable hemodynamics, who 

primarily underwent video thoracoscopic surgery 

in the first week after trauma, to achieve a 

comprehensive view on surgical details, 

perioperative and postoperative complications. 
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Figure 2: Augmented reality and 3-dimensional printing Technologies for guiding complex thoracoscopic 

 

Material and Methods  

Study design and participants 

The present study is a cross-sectional, 

observational, multi-center study conducted 

between August 2019 and December 2020 at two 

tertiary medical centersin Rasul Akram and 

Haftom e Tire hospitals, Tehran, Iran. The study 

protocols were designed according to the 

Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) statement and 

approved by the Iran University of Medical 

Sciences ethics committee. 

We recruited a consecutive census of all patients 

with chest trauma and stable hemodynamics who 

underwent only VATS within the first week after 

surgery. The patients who died at their arrival, 

those who underwent emergent thoracotomy 

orany other surgery, those who were discharged 

without intervention, and patients more than 

seven days from initial trauma were excluded. 

Using electronic records, patient’s demographics 

and clinical information's including age, gender, 

type of trauma, mechanism of trauma, injury 

severity, hospitalization period(days), ICU stay 

period (days), number of days with a chest tube, 

need for intubation, days under assisted 

ventilation was were recorded. The injury 

severity was measured at their initial arrival 

using injury severity score (ISS) ranging from 1 to 

75 for all patients [13]. The postoperative 

variables: occurrence of hemothorax, 

pneumothorax, empyema, pneumonia, surgical 

site infection, need for painkillers, and days to 

return to normal activity level were also collected 

for patients. 
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Bias 

The risk of bias for the clinical judgment was 

minimized by associating the clinician's judgment 

directly to the ISS scoring system. All initial 

assessments were done by medical interns, 

surgery residents and their supervising professor 

at the time (Figure 3). 

 

 
Figure 3: Examples and observations of a confirmation bias

Statistical Analysis 

Continuous variables were presented as mean ± 

standard deviation (SD), and categorical variables 

were described in frequency and percentage. 

Preliminary analyses showed no outliers. The 

data was reported in the forms of text, tables and 

figures. The statistical analysis was performed 

using SPSS version 23 (Figure 4) (SPSS Inc. 

Chicago, I). 

 
Figure 4: Statistical analysis - complex systems and AI
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Results and Discussion 

Patients Characteristics and Clinical Data 

Forty-four patientswere enrolled in the study. 

The mean age was 31.23±9.21, the participants 

were mostly male (88.6%). Of 44 patients, 

16(87.5) had blunt, and 28(63.6) had a 

penetrating injury. The multiple organ injury was 

observed in 35(79.5), and the mean ISS was 

20.98±6.74. The patient characteristics and 

clinical data are summarized in Table 1. 

Table 1: patients charecteristics and clinical data 

Age, mean±SD 31.23±9.21 

Gender,n(%) 
Female 5(11.4) 

Male 39(88.6) 

Trauma, n(%) 

Blunt, 
16(36.4) 

MVC 14(87.5) 
Fall 2(12.5) 

   

Penetrating, 
28(63.6) 

stab wound 21(75.0) 
MVC 6(21.4) 
Gunshot 1(3.6) 

   
Multiple organ 
injury 

Yes 9(20.5) 
No 35(79.5) 

ISS score 20.98±6.74 

SD = standard deviation 
MVC = motor-vehicle collision 

Surgical Procedure Data 

As seen in Table 2, the mean surgery time was 

70.52±21.02 min. The patients’ average number 

of days with a chest tube, hospitalization, ICU 

admission, assistedventilation and return to 

normal activity were 5.95±4.40, 12.36±1.98, 

7.77±4.30, 2.81±0.75 and 7.56±1.48 days, 

respectively. Only one patient (2.3%) was 

intubated during their post-surgery 

hospitalization.

Table 2: Surgical procedure data of the patients 

Surgery time (minutes) 70.52±21.02 

days with chest tube 5.95±4.40 

ICU admission(days) 7.77±4.30 

Hospitalization (days) 12.36±1.98 

Intubation, n(%) 
No 43(97.7) 

yes 1(2.3) 

Assisted-ventilation(days) 2.81±0.75 

Return to normal activity(days) 7.56±1.48 

Postoperative Complications 

During the time from surgery to discharge, 

imaging findings were positive in 11 patients 

(25%). The most common findings were surgical 

site infection in 4 (9.1%) empyema in 3 (6.8%), 

pneumothorax in 3 (6.8%), pneumonia in 2 

(4.5%), hemothorax in 2 patients (4.5%) and 

death in 1 (2.2%). Figure 1 reveals the 

complications in the form of bars and counts 

(Figure 5). 

 

This study investigated the postoperative 

complications of early VATS surgery in chest 

trauma patients. 25% of patients had 

postoperative radiologic findings. The most 

common postoperative findings were surgical 

site infection, empyema and pneumothorax. 

There was only one death among 44 patients 

during their hospitalization. 

Previously open surgery was considered as the 

treatment of choice in the management of chest 

trauma injuries. Thoracotomy complications rise 

up to 80% [3] with a longer period of recovery, 

even in limited injuries [14, 15].  The 

postoperative complications of open surgery 

cause a load of physical discomfort for the 

patients. The prevalence of post-surgical pain 

syndrome is estimated at 25% in this type of 

surgery [16]. In the last decade development of 

VATS turned it into a favorable choice for the 
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management of chest trauma injuries in patients 

with stable hemodynamics. And several studies 

have gone through its safety, efficacy and 

feasibility. VATS is known as a procedure with 

low risks and high efficacy for retained 

hemothorax and pneumothorax, empyema, 

observation of diaphragm and mediastinum [9]. 

The postoperative pain, air-leak, hospitalization 

and life quality improve after VATS compared to 

other methods [19, 24]. Our results showed that 

these complications are also similarly favorable 

in patients with recent chest trauma. 

 
Figure 1: Postoperative complications of the patients (one patient was dead and excluded from this figure) 

 

In a similar study on 37 patients with similar age 

men, the most patients were male. The higher 

prevalence of male individuals (95%) in that 

study and in our study (88%) is attributable to 

higher rates of violence and MVCs among young 

male adults [12]. The exact time of VATS is 

controversial in the literature. We enrolled the 

patients with first-week VATS. Similarly, 

Landreau et al. and Heniford et al. suggested the 

surgery at the earliest time, particularly the first 

seven days after trauma[17, 18]. Regarding 

retained hemothorax, Meyer et al. demonstrated 

that the VATS within the first three days after 

trauma yields a lower rate of hospital stay and 

complications [19]. On the other hand, recent 

investigations by the American traumatic surgery 

association showed no association between the 

time of surgery and the success in hemothorax 

resolution [20-22]. 

Studies showed that elderly adults have a higher 

chance of changing plans from VATS to open 

surgery since the hemodynamic stability is 

harder to maintain [23-25]. Hemodynamic 

stability is a prerequisite for VATS surgery.  

The total surgery time in VATS is similar to open 

thoracotomy. In a Comparison, Goodman et al. 

[16] showed that VATS and open thoracotomy 

have 72 and 68 min lengths on average. 

Moreover, our results implied the need for 

painkillers in 38% of patients compared to 45% 

in that study. Such complications like the pain are 

associated with the higher experience of the 

surgery team [25]. Moreover, the number of days 

with a chest tube in VATS is significantly lower 

than open surgery [26]. 

 

Conclusions 

Post-traumatic infections after trauma are one of 

the most important causes of elongation of 

hospital stay and take a lot of effort from 

physicians to overcome. The VATS can serve as 

an effective way for drainage of infectious 

collections since it gives a better view than other 

methods such as tube thoracotomy. The 

hospitalization period in VATS and return to 

normal activity is shorter than open surgery due 

to less invasive procedure. It was reported that, 

since 50% of patients with suspected 
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diaphragmatic injury have negative findings on 

open surgery, they might highly benefit from a 

lower risk of mortality in VATS. In conclusion, 

early VATS is a reliable, safe, and efficient method 

to manage chest trauma. This surgery has a low 

rate of complications and better compliance for 

the patients. The low rate of mortality and 

morbidity turned it into a good choice for the 

treatment of chest trauma in patients with stable 

hemodynamics. 
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