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Introduction 

      Penetrating injuries were observed 

mainly in military situations, but they 

become more prevalent in urban area.  

      Almost 375,000 violence’s were recorded 

by the French Police and National 

Gendarmerie yearly (in Isère:5000 cases). 
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      These are a true medico-surgical 

challenge in diagnostic and treatment for the 

general visceral surgeon, due to variability of 

the torso wound and the diversity of objects 

used(1),simultaneous penetration of more 

than one compartment (right and left pleura) 

,mediastinum, peritoneal and retroperitoneal 

space.(2)  

Our Case Report 

       We have operated a man of 42 Years old, 

with a stab wound in the left eleven 

intercostal space on midaxillary line. 

       Anemia rapidly evoluated from 15 to 10 

g Hb, without shock clinical signs. 

       At CT scan:left 

pleural,parietal,perisplenic and perirenal 

hematoma of 75 mm.  

       We started with laparoscopy: without 

lesions (Fig1).Then, thoracoscopy shows the 

hematoma and fresh blood from intercostal 

vessels(Fig.2).  

 
Fig.1-Diagnostic laparoscopy                                         

 
Fig.2-Diagnostic thoracoscopy 

  We made the hemostasis with clips (Fig.3) 

and we drained the thoracic cavity (Fig 4). 

 

 
Fig.3-Therapeutic thoracoscopy 

 
Fig.4.Final aspect 

The evolution was simple. 
 

Discutions. 

     Stab wounds(SW) are funded in 80% of 

trauma aggression cases and 20% Gun Shot 

Wounds (GSW)(3:2 ratio of SW/GSW in 

France).  
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      SW are less severe, with fewer visceral 

injuries than GSW  because of lower 

energy.[Berg:14% of 617 Thoraco-

Abdominal SW had Index Severity 

Score(ISS) >25 and 65% of 984 civilian 

thoraco-abdominal wounds by GSW had 

an ISS > 25, similar to Barbois series (3.4% 

vs 34%)].  

      Wound examination provides precious 

information: the exit wound and the direction 

of the SW weapon helps in establishing the 

wound trajectory and the underlying organ 

damage, doing the possibility for best 

exploration approach [immediately for 

cardiac wounds (42.9% mortality rate)].  

      Focused Assessment with Sonography in 

Trauma (FAST), a thoracic X-ray, or a CT 

scan are indicated in stable patients. (3,4) 

     Cardiac repair is performed with mattress 

sutures, +/- transitory occlusion of the wound 

with a Foley catheter balloon. (5,6)  

      Routine laparotomy for SW is no longer 

justified even in the presence of peritoneal 

violation [(Demetriades series:27% without 

visceral lesions), most patients are pauci-

symptomatic (76.3%); routine laparotomy 

was non-therapeutic for 85% of patients with 

SW and 20% GSW]. (7,8) 

    Wound exploration under local 

anesthesia with blunt instruments can 

determine which patients have peritoneal 

violation and avoid unnecessary 

laparotomies. (9) 

    Laparoscopy appears to be a better 

diagnostic, and sometimes therapeutic tool 

for these patients to identify the peritoneal 

breach, complete gastrointestinal 

exploration(difficult for  eso-gastric junction, 

the posterior aspect of the stomach, segments 

6 and 7 of the liver, the duodeno-jejunal 

junction, the colic flexures and rectum with 

missed lesions 41–77% in early experiences 

(80% intestinal lesions);because of that, 

many surgeons make conversion when 

peritoneal violation has been 

confirmed(10,11);re-operation for a missed 

visceral lesion is one patient each of 87 

laparotomies and 28 wound explorations 

under general anesthesia).Diaphragmatic 

lesions, are accessible to repair under 

laparoscopy. Laparoscopic management is 

therefore dependent on the experience of the 

trauma teams; laparoscopy was used more 

often by the junior surgeons than the older 

surgeons. (12,13,14). 

    After Barbois (15), with a series of 180 

patients, the causes for trauma wounds may 

be an assault in 67%, suicide attempt in 23% 

and accident (domestic, work, animal horn 

goring, impalement) in 10%. SW are the 

most frequent (80%), GSW (14%) and other 

causes (8%).  

   Overall mortality is 6%:3% for SW and 

30% for GSW.  

   Unstable patients are 13% upon arrival.  

   In cardio-respiratory arrest are 3,3% upon 

arrival. 

   Of the unstable patients,50% were admitted 

directly to the operating room. 

   The torso wounds were multiple in 41%) 

and/or associated with other traumatic lesions 

in 55%.  

   Abdominal penetration was detected in 

55.4% and thoracic penetration in 24%. 

   Non-operatively were treated in 15% of 

cases and in 13% wound exploration 

under local anesthesia.  

    Laparotomy was perform in 47% of cases 

(with 18% thoracotomy, sternotomy and 

conversion of laparoscopy 10%).  

    Evidence of cavity penetration was 

obvious (generalized 

peritonitis, evisceration, weapon in place) in 

12% patients, with gastrointestinal 

lesions found in 86%, of whom 77 required 

treatment.  

    Unnecessary laparotomy (36%) included 

those patients without peritoneal violation or 

with peritoneal violation but without any 

intraperitoneal lesion.  
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    Eleven (13%) patients had an 

intraperitoneal organ injury that did not 

require specific treatment (non-therapeutic 

laparotomy).  

     Laparoscopy was performed only for 

stable patients (25%), and ruled out 

peritoneal violation in 46%;visceral 

lesions were found in 17%;treatment was 

possible laparoscopically in two patients 

(diaphragmatic suture in one patient) and 

suture of the stomach in the other(4%).  

     Laparoscopy was converted to open 

surgery in nine of 46 patients (19.6%).  

     No patient required re-operation for a 

missed intra-abdominal lesion after initial 

laparoscopic exploration. 

     Surgical thoracic exploration (12%) 

means sternotomy and thoracotomy (8% 

diaphragm and 7% the lung was the two most 

frequently injured).  

      The frequently abdominal organ injured 

were: liver (13%), small intestine (12%), 

colon (5%), stomach (4%) and spleen (4. %). 

      Penetrating thoraco-abdominal injuries 

(16%) had a mortality of 24%. 

      Hemo- or pneumothorax were observed 

in 55%, gastrointestinal in 35%, hepatic in 

35%, pulmonic in 27% and splenic in 24%.  

     Respiratory resuscitation is performed 

according to the principles dictated by the 

ATLS (Advanced Trauma Life Support) 

program(16);bilateral insertion of chest tubes 

is a procedure, and can be performed during 

transportation, in the emergency or in the 

operating room. 

       Patients hemodynamically unstable 

should be explored by FAST or admitted 

directly to the operating room undergoing an 

initial laparotomy when bleeding is from the 

abdomen. (17,18,19) 

       The surgeon must be reactive and 

flexible, and have the ability to promptly 

change the approach according to findings. 

(20,21) 

       In the stable patient, CT scan with portal 

and arterial visualization is the investigation 

of reference for thoracic wounds, eventually 

preceded by thoracic drainage if fluid is 

found in the thorax, also for penetrating 

abdominal wounds to search for 

retroperitoneal lesions that might require 

angio-embolization. 

      CT with clinical examination guide non-

operative management for 80% of cases. (22) 

      Peritonitis is a predictive value of an 

intra-abdominal organ lesion in 80% of cases 

(that means surgical exploration should be 

the rule).  

      CT scan may undiagnosed diaphragmatic 

and hollow organ lesions associated with 

increased morbidity and mortality (36%), 

since surgery is frequently delayed in this 

setting (23) (laparoscopy is preferred for 

exploration) (24). 

     MIS provides clear visualization of the 

thoracic cavity, the peritoneal space, and the 

anterior abdominal wall and has the potential 

for therapeutic intervention, decreasing the 

rate of unnecessary nontherapeutic 

procedures. 

    The logistics of setting up an operating 

room, gaining access to an anatomic cavity, 

and controlling a potential source of 

contamination or hemorrhage is longer for a 

MIS procedure compared to open 

surgery(25);most traumas occur at night and 

when less personnel is available, making the 

acceptance of equipment-dependent cases 

less desirable; missed injury, specifically 

hollow viscus, as high as 77% with 

diagnostic laparoscopy (DL) in trauma; MIS 

is operator dependent but may be improved 

to a sensitivity, specificity, and accuracy 

nearly 100%.(26) 
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    Initial goal of MIS was to diagnose injuries 

repaired then by laparotomy and avoid 

nontherapeutic laparotomies.  

    Multiple successful therapeutic 

laparoscopic operations for acute trauma 

have been described. (27) 

    Severe traumatic brain injury (TBI) is an 

absolute contraindication to laparoscopy: the 

increased abdominal pressure due to 

pneumoperitoneum may increase 

intracerebral pressure.  

    Other contraindications include: acute 

lung injury, previous laparotomies, multiple 

system injuries, chronic cardiorespiratory 

disease and third-trimester pregnancy. (28) 

    The complications of laparoscopy in 

trauma are the same as in elective surgery, 

including wound infections, hernias and 

iatrogenic injuries.  

    Tension pneumothorax from 

pneumoperitoneum in patients with 

diaphragmatic injuries necessities tube 

thoracostomy.  

    Overall laparoscopic complication rate in 

trauma is <1%. (29) 

    Nontherapeutic exploratory laparotomies 

for trauma is 30%. 

    The morbidity associated with 

nontherapeutic laparotomies is 41%, with 

increased health-care cost and hospital length 

of stay.  

     A systematic review of 51 studies on 

laparoscopy in penetrating abdominal trauma 

reported a sensitivity of 67%–100%, 

specificity from 33%–100%, and accuracy 

from 50%–100% with over 50% of the most 

contemporary studies reporting sensitivity, 

specificity, and accuracy approaching 100% 

[Diagnostic Laparoscopy (DL) became a 

standardized approach].(31) 

     Diaphragmatic injuries occur in up to 20% 

of patients with penetrating 

thoracoabdominal injuries has a specificity, 

sensitivity, and negative predictive value of 

100% in the evaluation of the diaphragm with 

no indications for laparotomy. (32) 

    Contemporary series reported missed 

injury rates with DL < 1%.  

    Performing 20 laparoscopic procedures 

per month for emergency surgery is a 

predictor of a surgeon’s ability; lacking in 

skill goes to conversion. (33) 

    Laparoscopic repair to every organ has 

been described: diaphragm, stomach, small 

intestine, colon, bladder, pancreas, and 

spleen with impressive results.  

    Chol and Lim reported a 56% success rate 

treating bowel perforations, hemostasis of 

bleeding solid organs and mesenteric injuries, 

repair of diaphragm lacerations, and repair or 

resection and anastomosis of perforated 

hollow organs by laparoscopy (27,30).  

    Cherkasov reported 1332 abdominal 

trauma patients evaluated with DL with 

successful therapeutic laparoscopy in 30%.  

    Increasing comfort with MIS, continued 

participation in emergency surgery, and 

technological advances will allow surgeons 

to better use MIS as a therapeutic tool. 

(34,35) 

   Thoracic trauma accounts for 25% of all 

trauma-related death;80% can be treated with 

resuscitation and tube thoracostomy but 20% 

of patients require operative interventions.  

   Morbidity and mortality in these patients 

are due to complications of thoracic trauma: 

pulmonary contusion, acute respiratory 

distress syndrome, ventilator-associated 

pneumonia, empyema, and mediastinitis. 

(36) 

   MIS-Video-Assisted Thoracoscopic 

Surgery (VATS) has become an increasingly 

popular diagnostic and therapeutic modality 

in thoracic trauma for diaphragmatic injury 

after penetrating thoracoabdominal trauma.  

   Jackson and Ferreira, in 1976, Jones,in 

1981,described the use of thoracoscopy in 

trauma patients as a diagnostic tool for 

suspected diaphragmatic injuries in patients 
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with penetrating thoraco-abdominal wounds, 

under general anesthesia in 36 patients with 

high output from chest tubes placed for 

hemothorax; thoracotomy was avoided in 

44% of these patients.  

    VATS is indicated for the diagnosis and 

repair of diaphragmatic injuries, management 

of persistent pneumothorax, retained 

hemothorax, empyema, and control of 

bleeding in hemodynamically stable patients 

with fewer postoperative complications, 

better postoperative pain control, fewer 

wound and pulmonary complications, shorter 

chest tube duration, and a faster return to 

regular activities comparatively to 

thoracotomy. (37) 

     Martinez reported VATS in 52 patients 

with penetrating thoracoabdominal injuries 

not requiring emergency surgery:67% had 

diaphragmatic injury diagnosed by VATS 

with 100% successfully repaired 

thoracoscopically. Long-term follow-up 

showed no missed injuries or recurrences 

post-thoracoscopic repair;(38)78% of these 

patients had an associated intraabdominal 

injury, the majority of diaphragmatic injuries 

were repaired via the abdomen.  

     Patients with thoracoabdominal trauma 

should be observed for a minimum of 24 h 

prior to undergoing VATS for suspected 

diaphragmatic injury in order to ensure that 

there is no occult intra-abdominal injury 

present. (39) 

    VATS is useful in complications of 

thoracic trauma: retained or persistent 

pneumothorax, empyema or thoracic duct 

injuries.  

     In the 18 studies reviewed, only one study 

reported the presence of empyema (14%) 

post-VATS for retained hemothorax. 

Evacuation of purulent empyema can be 

achieved using VATS, avoiding a 

thoracotomy for decortication of the lung. 

(40) 

     Independent predictors of VATS as 

definitive treatment were: absence of an 

associated diaphragm injury, use of 

periprocedural antibiotics for thoracostomy 

placement, and volume of residual 

hemothorax ≤ 900 cc. (41) 

    VATS allows for visualization and repair of 

the pulmonary air leak by stapling, suture or 

sealant. 

     A patient with air leak that persists 72 h 

should have bronchoscopy to rule out the 

presence of tracheobronchial injury, and then 

VATS. (42) 

     Thoracic bleeding by tube thoracostomy is 

often an indication for thoracotomy (most 

commonly from intercostal vessels 

secondary to rib fractures and chest wall 

trauma, pulmonary parenchymal injuries or 

pulmonary vascular injuries); VATS may be 

successfully both for diagnostic and 

therapeutic mean.  

    Villavicencio, on 40 patients’ intra-

thoracic hemorrhage, reported an 82% 

success rate at controlling hemorrhage by 

VATS; hemodynamic instability is a 

contraindication to MIS, and is necessary 

thoracotomy. (43) 

    Conclusion  
    MIS techniques are evolving in utilization 

for acute trauma surgery.  

    MIS as diagnostic and therapeutic tool in 

select groups of hemodynamically normal 

patients is accepted.  

   Hemodynamic instability remains an 

absolute contraindication to MIS in trauma.  

   European Association for Endoscopic 

Surgery state that DL may be useful in 

patients with abdominal trauma.  

   The Eastern Association for the study DL 

may be used in penetrating abdominal trauma 

to see the peritoneal penetration or 

diaphragm injury.  
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   MIS offer several advantages compared to 

open surgery in the trauma in selected 

patients. 

   Further research will precise optimal 

timing and indications for MIS in trauma.  

   Trauma surgeons should continuously work 

in acute care surgery to develop their MIS 

skills.  
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