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Abstract: 

Inferior vena cava injury in abdominal trauma is rare but it puts a big problem in front of trauma surgeon. 

Despite improvements in preoperative care, skills and surgical facilities, inferior vena cava injury 

mortality rate remains high. The most important factors that play a prominent role in mortality are 

presence of shock on admission, anatomic level of vena caval injury or other major vascular and visceral 

injuries. In this article we have reported successfully treated a case of the inferior vena cava injury after 

penetrating abdominal trauma in old age man with hemorrhagic shock, survived due to immediate 

laparotomy, successful surgical management with team approach and critical postoperative surgical 

management without any residual complication. 
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Introduction: 

Injury to the inferior vena cava (IVC), is one 

of injuries in the abdomen, especially may 

be encountered in penetrating abdominal 

trauma. The possibility of damage to the 

inferior vena cava in abdominal trauma was 

3.2% (1) and mortality caused by this injury 

was 78% (2) and according to the progress 

achieved in the field of dealing with trauma 

patients, mortality rate has not been 

dramatically reduced. About one third of 
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patient`s with inferior vena cava trauma 

would die on the way to hospital and the 

other one third would expire during 24 hours 

after the beginning of treatment due to 

massive hemorrhage and other abdominal 

injuries. The prevalence of abdominal 

vascular damage in patients with penetrating 

abdominal trauma is about 10 percent (3). 

Clinically, trauma to inferior vena cava may 

present with free intraperitoneal bleeding or 

retroperitoneal hematoma. (4) 

Retroperitoneal hematomas are classified in 

3 areas, based on anatomic location. Region 

1, in the central region of retroperitoneal, it 

lay over the diaphragmatic hiatus to the 

bifurcation of vena cava and aorta and on 

both sides is limited by the kidneys . Several 

factors (including blood pressure, 

anatomical level, damage or trauma to the 

other abdominal vessels) are predictors of 

survival in patients with vena caval 

penetrating trauma. Decrease in blood 

pressure on admission is seen in 56 % to 83 

% of these patients as the main factor in 

determining the survival rate. (3-6). 

The survival rate in these patients is also 

very dependent on the location of the 

damage to the inferior vena cava. Patient 

with injury to the infra renal part on inferior 

vena have a significantly higher survival rate 

than patients with damage to the adrenal and 

Para renal part. (7, 8) Easy access to the site 

of injury could partly explain the higher 

survival of patients with injuries to infer 

renal part of inferior vena cava. In this 

study, a case of inferior vena cava injury in a 

patient with penetrating abdominal Trauma 

and shock has been reported. 

Case Report: 

A 51-year-old male patient with anterior 

abdominal wall laceration, 4 cm below the 

right costal edge with evisceration of small 

intestine was referred to the emergency 

room (Fig 1). In the initial physical 

examination of patient’s vital signs, blood 

pressure (BP) 70/Pulse mmHg and pulse rate 

(PR) 136 beats/min, respiratory rate (RR) 

was 28 per minute and body temperature (T) 

36.5C. The patient was lethargic with the 

spontaneous breathing and tachypnea. The 

neck veins were collapsed and lung 

auscultation was normal. Abdomen was 

guarded and tense, and there was no external 

bleeding. According to abdominal guarding 

and suspected hemorrhagic shock, patient 

immediately transferred to the operating 

room for emergency laparotomy. After the 

laparotomy, about 2 liters of 

haemoperitoneum was evacuated and 

peritoneum was packed by multiple loan 

gauzes. (Fig 1) After packing blood oozing 

from segment 6 of the liver and gallbladder 

damage was evident. 

In the meantime, the patient's pulse pressure 

was reduced, with aggressive serum therapy 

blood pressure reached to 110/80 mmHg. 

Then blood transfusion was performed for 

patient with O
-
. Pringle maneuver was 

attempted by the presence of massive 

bleeding which led to slightly less bleeding 

and then liver Pack was performed. Further 

evaluation showed cystic artery damage 

which was also clamped. 

At this stage to reduce pressure on the 

abdominal great vessels, the liver packs 

were removed, and bleeding was continued 

(despite performing Pringle maneuver), 

showing the possibility of damage to 
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retrohepatic vein or IVC. In order to explore 

IVC, right medial rotation of viscera and 

right colon and also release of major 

abdominal vein was performed. Through & 

through IVC damage was evident. After 

exploration of zone I hematoma, active 

bleeding was observed. The bleeding was 

controlled by applying pressure with the 

finger immediately. Right renal vein 

exploration was also done and the site of 

injury was superior to renal vein. Packing 

was also performed at the site of bleeding 

and the patient vital sign was stable. To 

repair IVC, the vein was taken at lengths by 

Sattinsky's clamp, which was not useful. 

Then we put pressure by finger on the site of 

laceration and finger removed frequently for 

restoration. The patient was receiving a 

transfusion of 4 units pack cell (P.C).in 

order to perform restoration, initial 

laceration was repaired on lateral part and 

then in order to repair IVC vein on aorta 

site, aorta isolation was done. Repair was 

done by 4-0 prolen. (Fig2) 

At the end of the restoration of the patient's 

blood pressure reached 70/pulse mmHg and 

PR=130 beats/min. The final evaluation of 

patient was done and by ensuring about the 

rise of BP and good iliac vessels pulse, liver 

and small intestine laceration was restored 

with horizontal chromic suture. Ligation of 

cystic artery and cholecystectomy was 

performed, there was a slightly oozing and 

perihepatic packing was performed. At the 

end, abdominal wash with warm saline was 

performed. The injured area was packed by 

10 loan gauzes and of abdominal wall and 

skin was repaired. Central venous (CV) line 

was taken from the right jugular vein. Along 

with taking 10 units of P.C and 5 units of 

fresh frozen plasma (FFP), the patient was 

transferred to intensive care unit (ICU) and 

intubated. In order to avoid complications of 

massive transfusion, receiving FFP and 

platelets (9 units) was continued. The day 

after surgery, the patient was fully alert vital 

signs was stable and patient was intubated. 

The second day after surgery, the patient 

was depacked and the restoration of IVC 

vein was successful without any leak. Renal 

vein was intact and renal function was good. 

After securing the patient's condition and 

adequate liver hemostasis, abdominal wall 

and skin were completely restored, packs 

were evacuated and the patients transferred 

to ICU. Three days after the first surgery the 

patient became oral feeding (PO) with fluid 

and after 5 days, the diet was changed to 

smooth and soft food.   Because of dyspnea 

and tachypnea, five days after surgery, chest 

study was performed by thoracic CT scan. 

Because of two-sided pleural effusion, Chest 

tube was inserted and blood splash was 

evacuated. At the sixth day the patient was 

transferred to the ward with good general 

condition. After 4 days left chest tube and a 

day later the right one was discharged. The 

patient was discharged with good general 

condition. In the after discharge period, 

patient was followed for 9 months and he 

was uneventful. 

Discussion: 

Deaths from trauma to inferior vena cava, 

despite the progress made in the field of care 

for trauma patients such as the possibility of 

transfer of patients to medical centers, 

expansion and equipping health centers and 

progress on damage control surgery remains 
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high. Triad of acidosis, hypothermia and 

coagulopathy, is the leading cause of death 

in these patients. Penetrating trauma to 

inferior vena cava is almost always along 

with other major vascular injury or intra-

abdominal viscera. At the same time damage 

to the liver, stomach, duodenum, pancreas 

are such common cases. Nearly 10 percent 

of patients with penetrating injuries to 

inferior vena cava suffered from damage to 

the aorta or portal vein in particular (the 

major vessels). Studies on this subject have 

shown that by increasing the number of 

injuries, the mortality rate of these patients’ 

increases by steep (9, 10). 

Patients with penetrating abdominal 

Trauma, presenting with shock, or positive 

findings on physical examination such as 

guarding, generalized tenderness or 

herniated viscera or positive peritoneal 

lavage, should be immediately undergo 

surgery. The first step in the surgery of 

patients with inferior vena cava injuries is 

bleeding control. Free intra-abdominal 

hemorrhage without retroperitoneal 

hematoma is the cause of decreased survival 

in these patients. In reported patient in this 

study, we prevented massive hemorrhage 

and hypotension by packing. In one of the 

studies on this subject, on patients who had 

bleeding from the inferior vena cava, limited 

by retroperitoneal hematoma, mortality rate 

was about 26 percent, while the survival rate 

in patients without retroperitoneal hematoma 

was in 74% of cases (11). In such patients 

with retroperitoneal hematoma causing the 

vein tampons, immediately after the 

exploration of hematoma and recognizing 

the site of injury bleeding control via direct 

pressure or controlling the proximal and 

distal to the site of the laceration must be 

done. In other patients with similar 

conditions were treated by same surgical 

team, distal and proximal control was 

achieved on applying Sattinsky's vascular 

clamps (12), but in the present case, this 

action is not successful. So to control 

bleeding, direct pressure was used. Finally, 

the most important success factors in the 

treatment of these patients can be timely 

diagnosis and resuscitation of the patient and 

also surgery without wasting time. Selection 

of appropriate surgical procedure according 

to the patient's condition and absence of 

severe trauma, visceral and vascular noted at 

the same time. 

Conclusion: 

We present a case of successful repair of 

IVC injury with massive haemoperitoneum 

by venorrhaphy. We conclude that this 

technique can be performed by surgeons and 

decrease the risks of subsequent venous 

occlusion and lower limb edema resulting 

from ligation of vein. 
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  Fig1: A): anterior abdominal wall laceration and evisceration of small intestine. B): massive 

haemoperitoneum 

A: B: 
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Fig2: A): right lobe of the liver perforation with oozing. B): Primary repair of IVC 

(Venorrhaphy) 

A:    B: 
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