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Introduction

Video-assisted thoracoscopic surgery (VATS) experienced 
a remarkable development in the last two decades (1). 
In recent years, VATS has been undergoing several 

modifications and implementations,  in particular 
concerning the number and location of ports, to minimize 
the invasiveness of the procedure. Recently published 
data has shown that the minimally invasive uniportal 
VATS is comparable to multiport VATS regarding general 
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complications, but seems to reduce hospital stay (2), and 
have a positive impact on the postoperative pain (3), 
even though further studies are required for definitive 
conclusions. Rocco and Gonzalez-Rivas were among 
the first clinicians who implemented this new technique 
(4,5). Supporters of the uniportal approach emphasize the 
benefit of a reduced recovery time due to the less invasive 
character of the procedure, whereas critics argue the 
possibly decremented oncological outcome. Nowadays 
the technique is implemented in the clinical practice  
worldwide (6). After performing uniportal VATS for wedge 
resections, lobectomies and pneumonectomies, the scope of 
application was extended to thoracic emergency cases (7). 
The first report of VATS in trauma patients was described 
in 1976 where thoracoscopy was used as a diagnostic 
means (8). Later, in 1981, Jones et al. published a series 
of 36 trauma patients with hemothoraces who underwent 
emergency thoracoscopy in local anesthesia. Thoracotomy 
was avoided in 44% (9). VATS compared to thoracotomy 
in trauma patients resulted in less postoperative pain 
and analgesic use, a better cosmetic outcome and a more 
frequent complete recovery and return to normal lifestyle 
after surgery (10). However, reports about emergency 
thoracoscopic procedures are scarce in scientific literature. 

In the case of hemothorax, some authors suggest the 
use of early VATS for the exploration and treatment of the 
injury (11). Indeed, different cut-offs of chest tube output 
are mentioned. Mahoozi et al. recommend VATS for the 
treatment of hemothoraces with initial chest tube outputs of 
more than 300 milliliters (12).

According to other authors, the mortality could be 
higher in patients with a total chest tube output of 1,500 mL 
within 24 h compared to that of patients with a chest tube 
output <500 mL. Therefore, an explorative thoracotomy 
is recommended when an initial output of blood between 
500 and 1,500 or >250–500 mL within the first 1–3 h is 
observed (13). 

Other indications for an immediate emergency 

anterolateral thoracotomy or sternotomy are penetrating 
injuries,  hemodynamic shock, signs of pericardial 
tamponade, severe bleeding, missing peripheral pulses and 
acute cardiac arrest (14). 

The aim of this study was to evaluate the feasibility and 
safety of uniportal VATS for the management of emergency 
cases.

Methods

The uniportal VATS technique was introduced at our clinic 
in 2012. Since then, 642 uniportal VATS procedures have 
been performed. After becoming familiar with the technique 
and the successful application on minor procedures, 
the spectrum of indications was gradually extended. All 
uniportal VATS performed for emergency cases, between 
June 2012 and September 2017 were retrospectively 
reviewed. 

The  inc lus ion  c r i t e r i a  were :  un ipor ta l  VATS 
approach for the management of active bleeding after 
penetrating injuries or a chest-drain output of more than  
250–500 mL of blood within the first 1–3 h. All patients 
were hemodynamically stable. Two patients presented 
with a hemorrhagic shock, caused by an intrathoracic 
bleeding after thoracentesis, they were stabilized prior to 
the operation. A preoperative CT scan was performed in 10 
cases. Two cases had a preoperative X-ray. Three patients 
got a chest tube preoperatively. One in the emergency room  
(1,800 mL/12 h) and two at the intensive care unit (ICU)  
(1.5 and 1 L spontaneously). 

All patients were intubated with a double-lumen 
tube, positioned in left lateral or right lateral position 
and ventilated using a single-lung ventilation during the 
procedure according to the side of injury. The approach 
was a single incision (3–4 cm) in the 5th intercostal space 
or through the chest tube incision. A wound protector 
was always in place. A 30° scope was applied and purpose- 
designed instruments with proximal and distal articulations 
were used. Intraoperatively, the source of bleeding was 
identified and treated. If necessary, lung injuries were 
sutured or a wedge resection was performed. At the end 
of the operation a chest tube (24 Ch.) was placed. Twelve 
patients were included in this pilot study. 

The demographic details  are shown in Table 1 . 
Preliminary results were evaluated and the outcomes in 
terms of mortality, conversion rate, operation time and 
duration of hospital and ICU stay were analyzed. In two 
cases (iatrogenic hemothoraces) we adjusted the duration 

Table 1 Demographic data

Characteristics Patients (n=12)

Gender

Males 8

Females 4

Age 63.17 [28–85]
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of “postoperative ICU and hospital stay” for the number of 
hospital days caused by the postoperative treatment itself. 
The total duration of hospitalization was prolonged due to 
multiple comorbidities. These two cases were long-term 
hospitalized preoperatively and presented with an iatrogenic 
hemothorax after thoracentesis. After the uniportal VATS 
was performed, they were admitted in thoracic surgery 
department until the end of postoperative treatments 
was finished. Since these two patients still needed to be 
hospitalized due to other comorbidities, the postoperative 
ICU and hospital stay were adjusted to the number of days 
until the thoracic surgical treatment was completed. The 
prolonged hospitalization was not caused by the surgical 
treatment.

The parameter “ASA-Physical Status” [American Society 
of Anesthesiologists (ASA)] was approximately normally 
distributed, as assessed by the Kolmogorow-Smirnow-test, 
P>0.05 and by the Shapiro-Wilk-test, P>0.05. Afterwards, 
we have analyzed possible correlations between the ASA and 
the post-operative hospital stay, as well as between the ASA 
and the mean postoperative ICU stay, as well as between 
the ASA and the days until the chest tube was removed, 
as well as between the ASA and the operation time, using 
the Pearson correlation. A P value <0.05 was considered  
significant.

Results

Eight (66.7%) patients were male and four (33.3%) female 

(Table 1). The mean age was 63.17 [28–85] years (Table 1).  
The indications were active bleeding hemothoraces 
of iatrogenic origin (n=6), by a stabbing injury (n=1)  
(Figure 1, Table 2), by dull trauma (n=3), by an aspergilloma 
(n=1) and under extracorporeal membrane oxygenation 
(ECMO) therapy (n=1).

The mean operative time was 106.25 minutes [63–240] 
and the chest tube was removed between the first and 25th 
post-operative day (average =6.75 days). In two thirds of the 
cases the chest tube was removed during the first 5 days. 
The postoperative hospital stays ranged from 4 to 26 days. 
The mean postoperative hospital stay was 10.67 days. 

All patients were transferred to the ICU after surgery, 3 
(25%) of them stayed for surveillance for only one night. 
Fifty-eight percent (n=7) of patients stayed at ICU for  
4 days or less. The average stay was 6.75 days. A significant 
correlation was shown between the ASA and the post-
operative hospital stay (r=0.617, P=0.032), as well as 
between the ASA and the mean postoperative ICU stay 
(r=0.812, P=0.006) (Table 3). All other calculated correlations 
were not significant. There were no conversions. All cases 
were managed exclusively by uniportal VATS and there was 
no need of revision surgery. The intraoperative mortality 
was nil.

One patient acquired a post-operative pneumonia and 
one patient developed a pneumothorax. Two patients died 
on the 11th and 12th postoperative day of multi-organ-
failure caused by their multiple comorbidities (Table 2).  
The four patients with a complication were ASA 3 or 4 

Figure 1 CT scan: male, 44 years, admission by emergency room after a stabbing, 2 thoracic stabbing injuries (right and left scapula), skin 
emphysema left close to 1. dorsal left ICS, left ventral pneumothorax (1.5 cm), left hemothorax (3 cm), suspicion of an active bleeding, open 
fractured the scapula and olecranon, Incision injuries dorsal wrist with severing of the extensor tendons, cardiopulmonary stable, GCS 15. 
ICS, intercostal space; CT, computed tomography; GCS, Glasgow Coma scale.
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and had multiple comorbidities, but there was no direct 
correlation between the two factors. 

Conclusions

As stated in the German polytrauma guidelines, the standard 
approach for an emergency thoracotomy is anterolateral 
but VATS can be used for diagnostic and therapeutic 
indications in hemodynamically stable patients (14).  
VATS via single-incision has seen a huge growth over the last 
years. This development was initiated by Rocco and Gonzalez-
Rivas (1,5). One of the main strengths of the uniportal 
technique is the better intraoperative view as shown by 
Bertolaccini et al. (15). With only one intercostal space involved 
and no trocars used or rib spreading, the irritation and injury 
of intercostal nerves is reduced or even completely avoided (16).  
Furthermore, the technique presents important advantages 
also for the surgeons, ensuring a direct view of the target 
and a more comfortable instrumentation and for the patient 
the reduction in postoperative pain and a better cosmetic 
outcome. Therefore, several centers have chosen uniportal 
VATS as their routine approach. 

Due to the high mortality of thoracic trauma, fast and 
safe diagnostics are important. Uniportal VATS is suitable 
for diagnosis, inspection and exploration (17). In case of 
an emergency, the uniportal incision can be enlarged into 
a lateral thoracotomy very quickly and with less chest wall 
trauma compared to other, multiportal, incisions. 

VATS has a favorable postoperative course, a greater 
patient satisfaction and a superior long-term outcome 
compared to open surgery in hemodynamically stable 
patients with blunt and penetrating chest trauma (10). Due 
to the small single incision uniportal VATS is also superior 

to other thoracic methods in the cosmetic result (18) and 
in postoperative mobilization (19). All these aspects are, 
particularly beneficial for elderly and multimorbid patients 
undergoing an emergency thoracic surgery. 

Divisi et al. had already shown in 2004 the effectiveness 
for multiportal VATS approaches in a diagnostic and 
therapeutic role for cardiopulmonary stable patients with a 
chest trauma (20).

Potentially, uniportal VATS is suitable for all kinds 
of thoracic surgery emergency indications, such as 
bleeding control, stab injury, removal of foreign bodies, 
pneumothorax (4,17). 

Reasons not to perform uniportal VATS include 
hemodynamically instable patients, insufficient training or 
less experienced surgeons. 

Our paper presented the preliminary results about our 
series of uniportal thoracic emergency cases. The main 
limitations of the study are: the retrospective analysis, the 
small sample of patients and the lack of a control group.

However according to our preliminary results, uniportal 
VATS seems to be a safe and feasible approach for managing 
thoracic emergency, in experienced hands, but further 
research with a larger population size is needed to confirm 
these findings.
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