Case Report

Inferior vena cava injury: survival of a rare case
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SUMMARY

The inferior vena cava is the most commonly injured abdominal vessel and accounts for about 25% of abdominal
vascular injuries. Despite improved preoperative care and operative techniques, the mortality rates for the inferior
vena cava injuries are still high due to delayed presentation, inadequate or delayed fluid resuscitation, difficulty of
diagnosis and technical problems in repair. A case of the inferior vena cava injury encountered after abdominal stab
injury with about 4cm vertical tear of infrarenal vena cava, survived due to immediate transportation, appropriate and
successful perioperative fluid and blood resuscitation, prompt surgical management with a team approach and critical

post-operative surgical management.
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INTRODUCTION

Traumatic injuries of the inferior Vena Cava (IVC) are
quite rare because of its retroperitoneal position and the
protection by several intra-abdominal structures.! How-
ever, the inferior vena cava is the most commonly injured
abdominal vessel and accounts for about 25% of ab-
dominal vascular injuries.? Despite improved preopera-
tive care and operative techniques, the mortality rates for
the inferior vena cava injuries are still high due to inade-
quate or delayed fluid resuscitation, location of the in-
jury, difficulty of diagnosis and technical problems in re-
pair. IVC injuries still carry a high overall mortality of up
to 65%.>* Most publications on traumatic IVC injuries
from Africa have been published from South Africa with
no reported case from West Africa and Ghana as far as
we know. We report a successfully treated infra-renal
IVC Injury from a knife stab wound.

CASE REPORT

A 46-year old man presented to the Accident and Emer-
gency Centre of Komfo Anokye Teaching Hospital
(KATH) six hours after he was allegedly stabbed with a
knife by armed robbers. On examination, he looked sta-
ble, conscious and alert but moderately pale, not jaun-
diced with SPO2 of 92% on room air, respiratory rate of
20 breaths/min, pulse rate of 100 beats/min which was
regular and of moderate volume, and a blood pressure of
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90/63mmHg. He had a GCS score of 15/15. The chest
was clinically clear and other systemic evaluation except
the abdomen were insignificant. The abdomen was full,
moderately and diffusely guarded and tender with evis-
cerated and bleeding small bowel through a 3cm stab
wound on the left upper quadrant of the anterior abdomen
wall about 2cm above and lateral to the umbilicus. In
spite of initial intravenous fluid resuscitation over the
first 1 hour 45 minutes on admission with 2.5L crystal-
loids and 1 unit of blood, the systolic blood pressure re-
mained at 90mmHg with a urine output of 70mls, but nor-
mal urea/creatinine and electrolytes levels and a haemo-
globin of 9.2g/dl. The patient was wheeled to the operat-
ing room for an emergency exploratory laparotomy.

At the operating theatre, the intraoperative findings in-
cluded a 4cm vertical laceration on the infrarenal seg-
ment of the IVC with the laceration being contained
within the surrounding tissue by a huge retroperitoneal
hematoma, a traumatic perforation of 0.5 cm diameter on
the anterior surface of the third part of the duodenum,
eviscerated jejunum about 30cm in length with four (4)
traumatic perforations on the anti-mesenteric border of
the bowel with the most proximal perforation being 40
cm from the ligament of Trietz, and one litre haemoperi-
toneum with clots.
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Application of digital pressure control of the proximal
and distal ends of the Infrarenal Inferior Vena Cava after
opening the retroperitoneal hematoma secured control of
bleeding, allowing a direct closure (Venorrhaphy ) with
Prolene 5/0 in a two —layered continuous repair. The du-
odenal perforation was repaired in a single layer with
vicryl 2/0 and a jejunal resection of the traumatic jejunal
perforations with end to end jejuno-jejenal anastomosis
with vicryl 2/0 in a single layer were carried out.

Figure 1 Infrarenal IVC repair

The post-operative period was uneventful. He received
four units of blood in total within the first 12 hours on
admission, one unit preoperatively and three units in-
traoperatively. He spent the first four postoperative days
in the intensive care unit. On post- operative day two, we
performed an abdominal ultrasound that revealed conti-
nuity of the IVC wall with no intraluminal thrombus
(Figures 2a and 2b). The patient was anticoagulated with
the low molecular weight heparin (LMWH), Enoxaparin
(Clexane) 40mg daily for the first four days postopera-
tively and he was discharged on post-operative day 10.
He has no postoperative complications eight months after

surgery.

Figure 2a Ultrasonographic image of the patent Inferior
vena cava
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Figure 2b Ultrasonographic image of Inferior vena cava
including proximal parts of common iliac veins

DISCUSSION

Anatomically, the most frequently injured segment of the
IVC is the infra-renal segment (IRIVC) (39%), then the
retro-hepatic segment(RHIVC) (19%), the supra-renal
segment(SRIVC) (18%), the para-renal segment
(PRIVC) (17%) and the supra-hepatic segment (SHIVC)
(7%).%°> While 30-50% of patients with IVC injury will
die before getting to the hospital, another 30-50% of
those who make it to the hospital will die despite surgery
and efforts at resuscitation.® Factors associated with high
risk of mortality from traumatic IVC injury include a
higher level or site of IVC injury, increasing number of
associated injuries, hypotension on arrival, severe blood
loss, increased transfusion requirements, a low Glasgow
coma scale score on arrival, and the type of procedure at
surgery.>>"12 In the case of our patient, he presented with
hypotension, anaemia requiring multiple transfusions
and a GCS of 15/15. His survival, among other factors as
noted above, may have been due to a good GCS since
GCS is an independent risk for mortality in IVC injury .!?

Operative management of IVC injuries include ligation,
primary suture repair-venorrhaphy and patch cavaplasty
using saphenous vein graft, autogenous peritoneo-fascial
(APF) graft ,synthetic graft such as Gore-Tex and Da-
cron.® However every case should be evaluated on its
own merit and in all circumstances the ultimate aim must
be to stop the bleeding.®® Hence in the presence of a tam-
ponade or a contained haematoma a conservative ap-
proach to management has been advocated and found to
have improved survival.”® Van Rooyen et al suggest that
some IVC injuries are mostly missed, never operated
without any consequence.” Thus, a stable haematoma
may be inevitably dislodged at surgery to reveal an IVC
injury that was not initially anticipated and this is the ma-
jor cause of mortality during surgery, due to the inability
to control the torrential haemorrhage in such situations.
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Sathiamurthy and Tan report such an instance where mo-
bilization of the duodenum in a patient with a stab wound
revealed a suprarenal IVC tear that had been tamponaded
by a haematoma.!! Similarly, a retroperitoneal clot had
tamponaded the IVC tear and was dislodged while mobi-
lizing the third part of the duodenum to repair the perfo-
ration in our patient. Considering the size of the lacera-
tion (4cm), the nature of bleeding when the clot dis-
lodged, the tamponade most likely prevented the patient
from exsanguinating before reaching the operating room.
Therefore, a good vascular access, good theatre lighting
system, the use of surgical loupes and careful and effi-
cient surgical control of bleeding under these circum-
stances is crucial to patient survival. In our case, we con-
trolled the bleeding by finger pressure and a venorrha-
phy.% Very high survival rates have been reported for
venorrhaphy, especially for infrarenal injuries probably
because of the ease of access to the injury site as hap-
pened in this case.>® Outcome for injuries managed by
vena cava ligation have however been mixed.”!2

IVC repair with direct suturing technique can lead to nar-
rowing of the IVC and deep vein thrombosis.!! However,
if the laceration is small and not extensive, direct repair
is good enough and causes minimal narrowing of the
IVC. Our patient sustained concomitant injuries of the
duodenum and the jejunum from the penetrating injury.
This correlates with the findings from Kumah and Buck-
man that vena cava injuries caused by penetrating mech-
anism are invariably associated with other in-
traabdominal injuries that necessitate operative manage-
ment such as perforation of other hollow viscus and in-
jury to other solid organs.%!°

Longterm anticoagulation is not an absolute indication
unless in a more extensive injury, when a patch repair or
graft is used depending on the hemodynamic stability of
the patient.? Our patient was put on venous thrombo-
prophylaxis for the first 4 days after surgery and discon-
tinued without any adverse events.

CONCLUSION

Penetrating injury of the inferior vena cava remains a
challenging problem. High index of suspicion, early di-
agnosis, efficient resuscitation and prompt surgical inter-
vention by skilled team personnel improve survival.
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