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INTRODUCTION

Video-assisted thoracoscopic surgery (VATS) is used 
in operations of spontaneous pneumothorax or lung 
tumors, and the benefits of this treatment are well 
known due to its minimal invasiveness. Therefore, we 
began to perform VATS for thoracic trauma patients 
in 1994. In particular, emergency surgery is frequently 
performed for trauma caused by knives, and there 
have been many cases in which VATS could be car-
ried out with excellent results. At our institution, VATS 
has been successfully performed to stop intrathoracic 
bleeding, to carry out intrathoracic lavage, to repair 
the lung by suturing, to make a partial resection of the 
lung, and to suture repair of the diaphragm injury.

SUBJECTS AND RESULTS

 Between 1994 and 2005, we performed emergency 
surgery on thirty-one thoracic stab wounds caused 
by knives, and we performed VATS on eighteen of 
those cases. Among these eighteen cases, two were 
characterized by stab wounds to the internal thoracic 
artery, and they therefore had to be converted to open 
thoracotomy due to excessive bleeding. Fifteen of these 
cases were male, while three were female. The aver-
age age was 41.8 (17-90 years old). Ten of them were 
suicide attempts. Extrathoracic injury coexisted in five 
cases. No cases showed a disturbance of conscious-
ness upon arrival at the hospital, and none of these 
patients demonstrated stab wounds in the bilateral 
thorax. Chest X-rays were performed in all eighteen 
cases, and thoracostomy tubes were inserted. After 
inserting the Univent tube® under general anesthesia 
with the patient in the lateral position [1], VATS was 
performed using two skin incisions measuring about 
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two centimeters in length [2]. Among these eighteen 
cases, two were characterized by stab wounds to the 
internal thoracic artery, and they had to be converted 
to open thoracotomy due to uncontrollable bleeding. 
The average length of stay at the hospital for patients 
who had undergone VATS was 11.5 days (2-26 days). 
The operations for these sixteen cases included: one 
operation to stop hemorrhaging, four repairs of the 
lung injury by suturing, and eleven partial resections 
of the lung (Table 1). There was no case in which only 
a suture repair of the diaphragm was performed, but 
in addition to the repair of the diaphragm, a suture 
repair of the lung was required. Among these sixteen 
cases, fifteen underwent emergency surgery within six 
hours after the injury, while VATS was performed on 
the last case one day after suffering the injury.

DISCUSSION

Cases of emergency surgery for blunt thoracic 
trauma can be classified roughly into those present-
ing with tracheobronchial disruption and those with 
severe intrathoracic hemorrhage [3, 4]. For penetrating 
thoracic traumas, surgery is usually performed for in-
trathoracic observation, or intrathoracic lavage. Open 
thoracotomy was previously the only surgical method 
for thoracic trauma. Branco reported using a thora-
coscope to diagnose a penetrating thoracic trauma in 
1946 [5]. Thereafter, cases where a thoracoscope was 
used for the intrathoracic observation of penetrating 
thoracic trauma have been sporadically reported [6-8]. 
However, very few cases have been reported in which 
VATS has been used for such treatment [9-12].

Recently, VATS is used for operations involving 
spontaneous pneumothorax or lung tumors, and 
this operational technique has now been established. 
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Therefore, even for thoracic trauma, minimally in-
vasive thoracoscopic surgery is desirable. However, in 
the case of severe bleeding in which the stabilization 
of vital signs is essential, open thoracotomy should be 
performed.

When a patient with a thoracic stab wound arrives 
at a hospital, a chest X-ray should be performed, and 
thoracostomy tubes should also be inserted. If no obvi-
ous damage to the heart or aorta is observed, and the 
patient is not in a state of shock, then thoracoscopy 
is recommended as the first choice of treatment [12]. 
Next, the location of bleeding and the level of trauma 
should be identified. If the injuries are considered to 
be treatable, then VATS should be performed, and 
if not, then such cases should be converted to open 
thoracotomy [10, 11]. Intrathoracic lavage, a repair 
of the lung injury by suturing, a partial resection of 
the lung, and a suture repair of the diaphragm can 
all be effectively performed by VATS. Therefore, it is 
believed that VATS can be performed for many types 
of thoracic stab wounds [13]. However, the amount of 
bleeding from the internal thoracic artery is unnegli-
gible, and such an excessive bleeding is uncontrollable 
by VATS. As indeed, two cases that were converted 
from thoracoscopic surgery to open thoracotomy 
demonstrated bleeding from the internal thoracic 
artery. On the other hand, VATS is effective in for the 
treatment of bleeding from either the thoracic walls or 
intercostal arteries. So far, no cases of a thoracoscopic 
lobectomy have been previously performed. It is be-
lieved that open thoracotomy is more appropriate than 
VATS if the trauma is severe and requires a lobectomy.

When thoracic trauma is treated by only the inser-
tion of a thoracostomy tube, the following complica-
tions have all been observed: thoracic empyema, 3%; 
delayed hemothorax, 18%; relapsed pneumothorax, 
24%; and other complications, 36% [14]. Divisi et al. 
reported the use of a thoracoscope to be superior to 
that of a simple tube thoracostomy [15].

Because the surgery is performed while the pa-
tients are in the lateral position, as described above, a 
Univent tube® was used in all cases to prevent bleeding 
from the airway to flow into the unaffected lung [16], 
and VATS is carried out under general anesthesia. 

CONCLUSION

Among the cases of thoracic stab wounds in which 
open thoracotomy has traditionally been performed, 
more than half of these can be satisfactorily treated 
with VATS. Sixteen out of thirty-one cases of emer-
gency surgery for thoracic stab wounds were in this 
institution successfully treated with VATS. As long as 
the vital signs of such patients are stable, then VATS 
is recommended as the first choice of treatment for 
thoracic trauma.
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