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INTRODUCTION
Complex hepatic injuries are associated in the majority of 

cases with high mortality because intraoperative hemorrhage or 
postoperative sepsis. Th e mechanism of trauma varies since blunt 
trauma until penetrating, with white gun or gunshot wound. 

Th e liver is the most frequently injured intraperitoneal organ, 
consisting of a relatively fragile parenchyma contained within the 
Glisson capsule, which is thin and does not aff ord it great protection. 
Hence, the parenchyma and its vasculature are very susceptible to 
blunt and penetrating trauma. Th e vasculature consists of wide-
bore, thin-walled vessels with a high blood fl ow, and injury is usually 
associated with signifi cant blood loss. Independent of the trauma`s 
grade, liver injury is still a major challenge even for the most 
experience surgeon [1].

We presented a case of penetrating liver injury that was 
successfully managed in two times, fi rst, the damage control surgery 
at an emergency hospital and second, with a new procedure at a 
terciary and specialized center.

CASE PRESENTATION
A 20-year-old woman arrived at an emergency hospital 

brought by friends aft er being stabbed in the epigastrium region, 
left  hemithorax below the eighth rib and right lumbar region. On 
arrival, the patient found to be lucid, complaining of abdominal 
pain with tachydyspnea (the respiratory rate 36 breaths per minute), 
the pulse 135 beats per minute and the systolic blood pressure 
80mmHg. Th e physical examination revealed mucous membranes 
pale, hyperthympanism and abolished vesicular murmur in the left  
hemithorax, then, thoracic drainage was performed immediately at 
the emergency room. Two peripheric vascular access was done with 
2 liters saline solution’s infusion with no response in blood pressure. 
Abdominal ultrassonography (FAST) showed moderate amount of 
free liquid with peritoneal irritation, then, she was transferred to the 
operating room with no further imaging examination.

Exploratory laparotomy with xifopubian incision revealed 
massive haemoperitoneum and right retroperitoneal haematoma. 
Th rough the epigastrium lesion, the knife tract traversed the 
transition of the segments IV and V/VIII of the liver but without exit 
in the posterior view, through the right lumbar lesion reached the 
upper pole of right kidney.

During the cavity inventary, Pringle maneuver (clamping of 
porta hepatis) was performed but the liver haemorrhage did not 
stopped and the patient was hemodinamically instable despite the 
transfusion of the only three red blood cells concentrates available, 
two units of fresh frozen plasma and noradrenaline. Because of that, 
the team decided to perform damage control surgery, and utilized the 
balloon tamponade fashioned with one inch Penrose drain and a 20G 
Foley catheter. Th is device was made putting the Foley catheter in 
the Penrose drain with ligation of the port, doing a balloon who was 
infl ated with saline solution. When ready, was introduced through 
the deep liver lesion and was infl ated; the bleeding stopped and the 
other port was exteriorized by abdominal wall for postoperative 

control. Th e superior right kidney lesion was sutured and the cavity 
was drained with two drains, in the right subfrenic region and the 
Morrison space.

Two days later, at Intensive Care Unit, the patient was extubated, 
without amines and satisfatory diuresis although hematuria; the 
thoracic drainage was functioning.

In the third day, the patient was submitted to a contrasted 
Computadorized Tomography (CT) of thorax and abdômen (Figures 
1,2) besides contrast through the device and showed an intrahepatic 
emplacement with his distal port into the inferior vena cava and right 
atrium, with a probably right hepatic vein lesion.

Aft er this images-CT scans-showed a high probability of vascular 
lesion associated with liver parenchyma-grade V AAST-OIS and 
considering that it had no technical conditions for the second 
approach, a contact with the Hepatobiliary Unit of Bonsucesso 
Hospital was made and the patient was transferred.

Th e preoperative planning made by the hepatobiliar surgery 
team was to perform right hepatectomy without removing the Foley 
catheter. An extension called Rio Branco was made joining the 
previous midline incision. Th ere was a small amount of bile near 
of the Foley balloon who was inserted in IV/V/VIII liver segments 
transition. All the major vessels and the liver pedicle were isolated 
until the parenchyma section that was performed using ultrassonic 
aspirator SONOCA® aft er viewed by intraoperative ultrasound, that 
the distal port’s device was into the right atrium, arriving from the 
right hepatic vein (Figure 3).

Th e balloon was our guide during the parenchyma section, when 
it was fi nished, the right hepatic vein was isolated (Figure 3-yellow 
loop); we pulled the balloon, clamped the vein, sectioned and closed, 
a right hepatectomy was performed. Th e left  remnant liver was fi xed 
in the anterior peritoneum and the abdominal cavity was drained 
with tubular drain.

In the fi ft h postoperative day, in the Intensive Care Unit (ICU), 
the patient presented fever with no thoracoabdominal complications 
on CT scan but an echocardiogram showed a left  atrium’s vegetation 
with no other anatomic or physiological cardiac alterations and 
positive S. aureus blood culture enforcing the initiation of venous 
antibiotic therapy for 3 weeks. On 3rd and 10th day, the thoracic and 
abdominal drain, respectively, were removed. hospital discharge was 
obtained 4 days aft er the end of clinical treatment.

Figure 1: CT showing contrast in to the device-liver parenchyma and hepatic 
vein injury.
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Th ree months later, a new thoracoabdominal CT scan and 
echocardiogram were performed without any change and the patient 
returned for her professional life.

DISCUSSION
Liver trauma corresponds approximately 5% of all trauma 

admissions [2,3]. Th e liver is the most common solid organ injured 
in blunt trauma, up to 40% in some series, and patients with hepatic 
injury usually have other concomitant injuries and the mortality 
depends on the degree of injury, becoming oft en fatal in grade VI. 
Minor injuries are the majority with 80% to 90% being grades I or II. 

Liver injury is the primary cause of death in severe abdominal trauma 
and has a 10% to 15% mortality rate [4].

In the fi rst surgery, when was used the balloon, the patient was 
still instable aft er some hemoconcentrates and the team tried to do 
the fastest treatment; the technique of balloon tamponade using a 
Foley catheter and a penrose drain, described for us, in management 
of liver trauma, was fi rst described by Morimoto et al in 1987, for a 
penetrating gunshot wound transfi xing the liver and has subsequently 
been adopted by others [5]. Over the years some authors (Table 1) 
have applied a variety of tamponade devices for deep hepatic wounds 
and the use of catheter for many diff erent situations for emergency 
control of hemorrhage besides reported the best result in liver trauma 
with stop bleeding in 83% of the all cases, with Blakemore balloon 
[6-10]. In summary, balloon catheter tamponade is a valuable tool 
for damage control of exsanguinating haemorrhage, it can be used in 
multiple anatomic regions and for variable patterns of injury, and can 
provide intrahepatic hemostasis through the compression exercised 
by the insuffl  ated balloon [7,8]. Th e greatest advantage in relation to 
perihepatic package is the fact that, in some patients, is possible to 
desinsulfl ate without another procedure.

Perhaps one of the emergent treatment is the value of endovascular 
control of hepatic arterial bleeding. Asensio, et al. [11] showed a 
mortality rate of 12% in patients with grades IV and V liver injuries 
who underwent early post-operative angioembolisation, compared 
to 36% in those who did not. Sclafani, et al. [12] used interventional 
radiology to control intraperitoneal hepatic artery haemorrhage, as 
well as late complications of hepatic trauma including arteriovenous 
fi stulas, pseudoaneurysms and intra-abdominal collections. Th e rate 
of nonsurgical treatment arrives, in some series, up to 85% of all 
such injuries with an overall success rate that exceeds 80%, thanks to 
adjunctive transarterial embolization [13]. 

Th e infectious event occurred with this patient, S. aureus infective 
endocarditis, in our opinion, was related with the presence of balloon 
catheter over one week and the initial cause of trauma, a white gun, 
who reached the vein aft er penetrating the entire abdominal wall.

Th e tamponade balloon in the hepatic transfi xing lesions is a 
non-expensive, fast and easy procedure to perform. In the emergency 
rooms of countries that have a high index of abdominal trauma 
with gunshot wounds and they are not always endowed with all 
the surgical medical requirements to treat these severe and diffi  cult 
hepatic lesions, which is the scenario of Brazil - in particular of the 
Rio de Janeiro state - the tamponade balloon showed to be a good 
option for surgical treatment [14,15].

CONCLUSION
Liver trauma is a challenging scenario, mostly in IV-V grade 

AAST-OIS and the surgeon must have the ability to throw hands of 
the damage control techniques and tools like tamponade balloon. It 
was only one case but it represents how diffi  cult it is to have a survival 
in these cases and maybe in two times be the best way.
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