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Abstract

Major injuries of the pancreas may result in
considerable morbidity and mortality when associated
with vascular and visceral injuries. In such cases, a
right diagnosis and a prompt surgical intervention are
necessary to give a chance to the patient. We herein
describe a case of blunt abdominal trauma in a 29-year-
old man whose pancreatic rupture was associated
with hepatic artery, splenic vein and extrahepatic bile
duct damage. Immediate surgery was performed
after computer tomography (CT), the haemorrhagic
lesions dictate the emergency transfer to the operating
room. Spleno-pancreatic resection was done with
reconstruction of the hepatic artery, ligation of the
splenic vein and a Roux-en-Y bilio-jejunal diversion.
The early post-operative course was complicated by
stenosis of the arterial reconstruction, which was
treated by endovascular angioplasty followed by
percutaneous drainage of symptomatic pseudocyst, rest
and antibiotics. Finally, the patient was discharged and
was alive without clinical problems at the time when
we wrote this case report. The present case underlines
the clinical relevance of vascular and visceral injuries
associated with pancreatic trauma and the problems
arising in the diagnostic evaluation and the surgical
strategy of complex multiple visceral and vascular
lesions in blunt abdominal trauma.
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INTRODUCTION

Isolated pancreatic injury occurs in less than 5% of
major blunt abdominal traumas due to its retroperitoneal
location!". In the majority of patients, pancreatic trauma
is associated with major thoraco-abdominal lesions,
which are the main factors influencing its clinical
evolution in the acute phase. On the contrary, in the
subsequent period, its mortality is related to septic
complications and subsequent pancreatic or biliary
disruption.

Few retrospective series of blunt pancreatic trauma,
including more than 30 patients, have been published®*.
Its postoperative morbidity ranges from 42%P! to 62%,
and its mortality is as high as 18.1%!". Age, severity of
injury, amylasis level, abdominal pain, injury severity
score (ISS), presence of associated lesions, duration of
shock, unrecognised diagnosis, delay in treatment and
postoperative sepsis are the factors that significantly
influence its outcome. Cases of multiple visceral and
vascular lesions in the pancreatic area are not reported
in the literature, presumably because the gravity of such
situations does not allow the patient to sutrvive.

We herein describe a case of blunt abdominal trauma
causing pancreatic rupture associated with multiple
arterial, venous, and biliary lesions, and discussed the
diagnostic and therapeutic approach to such a rare case
of multiple severe traumatic lesions.
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Figure 1 CT scan shows pancreatic transection between the head and body
(A), thrombosis of the hepatic artery at its origin from the celiac trunk (B) and
rupture/thrombosis of the splenic vein (C).

CASE REPORT

A 29-year-old male sustained a blunt abdominal trauma
crushed by a carriage at work. At first observation he
was in stable hemodynamic conditions, but complained
of abdominal and back pain. Initial radiologic evaluation
(chest and pelvis X-ray, and abdominal US) detected a
right pneumothorax, bilateral rib fractures and a small
amount of free blood in the abdominal cavity. Thoraco-
abdominal computer tomography (CT) scan confirmed
the presence of hemoperitoneum and revealed hepatic
and spleen contusions, pancreatic transection at the
junction between head and body (Figure 1A), thrombosis
of the hepatic artery at its origin from the celiac trunk
(Figure 1B), and thrombosis of the splenic vein (Figure 1C),
as well as contusion of the right renal artery with no
renal perfusion and fracture of D12 and L1. ISS was
347, An immediate laparotomy was performed with
free blood and bile found in the petitoneal cavity. After

the gastro-colic ligament was cut open, the pancreatic
transaction and contusion of the common hepatic
artery at its origin were confirmed with their continuity
maintained by adventitia, while intima and media layers
were partitioned with consequent occlusion of the
artery. Splenic vein was completely transected at its
confluence with the mesenterico-portal axis. Removal of
the retropancreatic hematoma induced bleeding, stopped
at first by digital compression and then by clamping the
splenic vein and tangentially suturing the spleno-portal
confluence. A complete interruption of the choledocus
was demonstrated, his distal stump was ligated and
the proximal one was clamped. The intra operative
Doppler evaluation demonstrated that the right kidney
was perfused with normal flow in the renal artery. The
arterial blood supply to the liver was maintained by the
inverted flow into the gastro-duodenal artery, but no
pulsation could be appreciated at porta hepatis. Thus,
a distal spleno-pancreatectomy was performed. After
a short resection of the dissected tract, the common
hepatic artery was reconstructed by end-to-end direct
anastomosis to the celiac artery. Cholecystectomy and
hepatico-jejunal anastomosis completed the operation.
In the first postoperative period, ALT abd AST
increased up to 154 U/L and 121 U/L, respectively.
Postoperative CT scan showed stenosis of the celiac-
hepatic anastomosis (Figure 2A), requiring operative
angiography with stenting of the hepatic origin. A
further CT control demonstrated the good results of the
procedure (Figure 2B). Prophylactic octreotide acetate,
300 mg/d, was given after the intervention, as pteviously
described®, and serum lipases were in the normal
range. The patient was finally discharged on day 27 after
operation.

Three months later, the patient complained of
abdominal pain and dyspepsia, fever and leucocytosis.
Abdominal US and CT scan showed a pancreatic
pseudocyst (8 cm in diameter) in the epigastric region,
between the residual pancreas, the posterior part of the
stomach and the hepatic artery (Figure 2C), requiring
percutaneous drainage, rest and antibiotic therapy. A
significant reduction in size of the pseudocyst was
achieved and the patient was discharged. At the 3-year
control, the patient had normal quality of life, laboratory
tests and abdominal US.

DISCUSSION

Blunt pancreatic trauma is frequently combined with
other organ injuries, which may cause early death of
the patient®. The case reported in the present paper is
of particular significance for the presence of multiple
severe lesions involving vital structures in the pancreatic
region, as a consequence of a violent trauma focused in
this area, substantially sparing the rest of the patient’s
body. In our knowledge, this is the first reported case
of contemporary traumatic disruption of the pancreatic
neck, choledocus, spleno-portal confluence and common
hepatic artery, probably because a patient so severely
damaged is unlike to survive to the required diagnostic
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Figure 2 CT scan 12 h after operation showing severe stenosis of hepatic
artery-celiac reconstruction (A), good result of the procedure confirmed by
CT after endovascular treatment (B), and a symptomatic pseudocyst in the
epigastric region three months later (C) which was successfully treated by
percutaneous drainage, rest and antibiotics.

and therapeutic time. In a paper analysing over 300 cases
of traumatic vascular injury, the overall mortality was
54%, increasing up to 73% when 3 vessels were involved
and 100% when 4 vessels were involved”.. Patients
affected by associated vascular and pancreatic injuries
were even more rarely described (only 3 out of 101 cases
analysed by Bradley and Coll)ll.

The good outcome of the presented case is in our
opinion due to the spontaneous partial haemostasis, but
also to the prompt intervention, whose indication was
dictated by the contrast-enhanced CT scan. The limits
of this examination in defining the presence and gravity
of pancreas trauma are well known. It was reported that
the sensitivity of pancreatic rupture is 42.9%!* and
its low accuracy is particularly critical in defining the
damage of the main pancreatic duct, the single most
important factor both for surgical indication and choice

www.wjgnet.com

of the best surgical strategyl'>'¥. In our case, CT allowed
to exclude thoracic lesions and to focus on the pancreatic
region, demonstrating the pancreatic body fracture and
the presence of associated vascular damage. At the
same time, choledocus fracture was not demonstrated,
a wrong diagnosis of right renal artery thrombosis was
suggested and also the hepatic artery and the splenic
vein thrombosis were not clearly evaluated. This is in
agreement with the literature, which reported that the
mean injury grade resulting from CT is significantly
lower than that resulting from surgical exploration!'l.

To avoid this limit of CT, endoscopic retrograde
cholangio-pancreatography has been proposed to
allow a more accurate identification of the biliary and
Wirsung duct discontinuity, the superiority of which
over CT scan in the evaluation of such structures is
well documentedP. However, in emetrgency situations,
endoscopic examination is rarely considered since
it requires a significant loss of time and is uselessly
invasive, particularly if a surgical intervention has
already proved to be necessary. In the reported case, the
demonstrated vascular lesions dictated the necessity of
immediate laparotomy, due to cither the haemorrhagic
risk or the ischemic damage to the liver. Thus, CT
scan, even though it may be considered not completely
accurate, is very useful for the correct management of
this case.

These considerations shift the problem of complete
diagnostic evaluation to the operating table, namely
surgical exploration must be meticulous and systematic to
demonstrate, define and treat the lesions associated with
a pancreatic rupture. Undervaluation of the associated
lesions is the most important negative prognostic
factor for pancreatic trauma. By sectioning the gastro-
colic ligament and the lesser omentum and completely
mobilizing the right colon with the hepatic flexure and
the right part of the transverse colon, or by performing
a wide Kocher manoeuvre, a complete control of the
structures potentially involved in pancreatic trauma
is obtained. Surgical exploration can be completed
by intraoperative instrumental evaluations such as
cholangiography, endoscopy and doppler ultrasound,
especially in cases in which preoperative imaging has
been lacking or not exhaustive. In the presented case,
the only employed intraoperative diagnostic tool was
Doppler spectral analysis of the hepatic and portal flow.
Evident lesions of the choledocus and pancreatic duct
could be observed at inspection and irrigation. A vascular
lesion may be really difficult to ascertain by simple
exploration. However, after a complete transection, the
haemorrhage can spontancously stop and a complete
thrombosis may be undiagnosed by a simple palpation.
Intraoperative Doppler scan finally allows evaluation
of the flow dynamics of suspected vascular lesions. In
our case, it enabled us to demonstrate the preservation
of a normal mesenterico-portal flow, the absence of
residual stenosis of the mesenterico-portal axis after its
suture and to document the collateral arterial flow at the
hepatic hilum maintained by the gastroduodenal artery in
presence of a contusion with short dissection occluding
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the common hepatic artery. In case of a post-traumatic
hepatic artery thrombosis, in the context of a complex
trauma, reconstruction of this artery can be considered
not necessary if a compensating inverted gastroduodenal
artery flow is demonstrated. Reconstruction of a
damaged hepatic artery is difficult, time-consuming and
not rarely ineffective. However, when a bilio-digestive
anastomosis has to be performed, a normal arterial
flow is needed for the optimal perfusion of the biliary
anastomotic stump. Intraoperative evaluation of the
arterial collateral liver vascularisation may be misleading,
lacking of quantitative determination. For these reasons,
we did prefer to reconstruct the celiac-hepatic artery
continuity by an end-to-end direct anastomosis, that
later has proved to be technically imperfect and to
require a post-operative percutaneous angioplasty
with stenting. Our effort to maintain the continuity of
the hepatic artery was justified by the transitory post-
operative rise of hepatic enzymes, which returned to
the normal range after stenting of the anastomosis.
Motreover, a case of unrecognised hepatic artery
dissection, having as a consequence a fatal fulminate
hepatic failure, was recently reported!". Alternative
techniques of revascularization by means of a prosthetic
conduit should be avoided if possible, because septic
complications are frequent in the postoperative course.

With regard to the biliary reconstruction, hepatico-
jejunal anastomosis is preferable to a direct end-to-
end reconstruction, as it allows a wide resection of the
contused choledocus and anstomosis on a healthy tissue
without tension!'l,

For the treatment of pancreatic transection, a
number of techniques have been proposed, as an
alternative to the distal pancreatectomy, accounting for
30% of the operations for pancreatic injuries!”. With
the aim to preserve endocrine pancreatic function, the
distal pancreas can be anatomised to a Roux-en-Y jejunal

loop, ot to the stomach!'®

I. In presence of multiple
lesions associated with the pancreatic injury, the strategy
should be guided by the principle of obtaining repair of
the lesions by a more simple and safe technical solution,
reducing the risk of postoperative complications.
Distal pancreatectomy with splenectomy, or whenever
possible with splenic preservation, has a complication
rate of 22.2%, lower than that of distal pancreas
preserving procedures?®). Moreover, postoperative
exocrine and endocrine insufficiency is quite rare when
the cephalic portion of the gland is preserved. The risk
of developing proximal pancreatic stump fistula, with
eventual pseudocyst formation, is independent of the
treatment of the distal portion of the pancreas.

Our case demonstrates that if the haemorrhage can
be spontaneously and temporarily controlled, giving
to the surgeon the time strictly necessary to obtain the
basilar diagnostic indications and to perform laparotomy,
a systematic exploration and a surgical strategy inspired

by the principle of doing all but just what is necessary to
save the patient, allow to obtain both immediate survival
and long-term good quality of life.
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