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ABSTRACT

Isolated pancreatic trauma is extremely rare because of pancreas’ anatomic
localization. Also, diagnosis of pancreatic injury may be difficult due to lack of sensitivity
of initial clinical findings, laboratory and imaging examinations in emergency
department. Morbidity and mortality is much higher in delayed presentation or if the
trauma is unrecognized. In this paper we report a 20-year-old female with isolated
pancreas fracture after a blunt abdominal trauma due to a go-kart accident. Repeated
evaluation of patient by taking into account of mechanism of trauma and suspicion of
pancreatic injury is essential for early diagnosis.

Keywords: Pancreas fracture; trauma.

1. INTRODUCTION

Pancreas is located in the retroperitoneum in front of the vertebral column, in a relatively
protected position. Abdominal muscles and adjacent abdominal organs provide anterior
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protection while the bony structure of thorax and dorsal muscle groups provide posterior
protection of pancreas from blunt trauma. Therefore significant force is required to injure
pancreas in a blunt trauma that explains paucity of isolated pancreatic injury.

Pancreatic injury account for less than 5% of patients with major abdominal injuries and
majority of them result from penetrating trauma [1]. Blunt abdominal trauma may result in
contusion, capsular tear or fracture of the pancreas, which might occur with or without ductal
disruption. Evaluation of main pancreatic duct status is essential because ductal disruption is
the main cause of pancreas specific morbidity. Parenchymal fracture is the most devastating
result of pancreatic injury and occurs due to the displacement of the pancreas against the
vertebral column in a blunt trauma.  Motor vehicle accidents are the most common injury
mechanism in blunt pancreatic trauma. The most common organs injured with the pancreas
are spleen and liver [2]. In practice, pancreatic injuries are usually diagnosed during
emergency laparotomy that is performed to treat accompanying intraperitoneal visceral or
vascular injuries.

2. CASE

A 20-year-old female was admitted with a history of blunt abdominal trauma after a go-kart
racing accident.  She denoted that she collided to barriers and hit her upper region of
abdomen to the steering wheel and being ejected from the go-kart. On admission, the
patient reported pain in the upper abdomen, with normal vital signs and physical examination
except mild tenderness in the epigastrium. Her initial ultrasonographic examination and
laboratory findings were also in normal limits. During observation her pain progressed and
her second ultrasonographic examination revealed free fluid accumulation at perisplenic,
perihepatic, peripancreatic and pelvic area. The amylase level increased to 1321 IU/L
(normal limits: 36-128 IU/L) with white blood cell count (WBC) 14600 /μL, five hours after
trauma. The patient’ contrast enhancement   abdominal computed tomography was obtained
and showed an isolated pancreatic fracture (Fig. 1 & 2). The patient had a grade III injury
according to American Association of the Surgery of Trauma (AAST) classification of
pancreatic injury. The patient was taken to the operating room and distal pancreatectomy
with spleen preservation was performed. The postoperative period was uneventful and the
patient was discharged on the 10th day of admission.

3. DISCUSSION

Pancreatic injuries are very rare and account for less than 5% of severe abdominal
injuries [1]. In a retrospective review over a ten year period, it has been reported that
pancreas was involved in 1.1% of patients with penetrating injuries compared to 0.2% with
blunt injuries [3]. Overall, up to 25% of pancreatic injuries arise from blunt trauma whereas
pancreatic injury is observed in 1-5% in blunt abdominal trauma. [4] Additionally Timberlake
demonstrated an average of 2.5 associated organ injuries at operation in patients with
pancreatic trauma indicates that isolated pancreatic trauma is very rare [5].
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Fig. 1. Contrast enhancement CT revealed pancreatic fracture resulting from go-kart
accident

White arrow: Pancreatic disruption of the pancreas body
White notched arrow head: Peripancreatic-perirenal free fluid accumulation

Fig. 2. Pancreas fracture with main pancreatic duct injury.
Note that proximity of pancreas to the vascular structures.

White arrow: Fracture of the pancreas body
Thin arrow: Laceration of the pancreatic duct.

White arrow head: Peripancreatic-perirenal free fluid accumulation
Notched white arrow: Splenic vein

Notched black arrow: Superior mesenteric artery
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In isolated pancreatic injury, initial physical signs and laboratory findings are often
nonspecific. Diffuse or epigastric abdominal pain, tenderness and abdominal wall
ecchymoses may be present. The serum amylase level on admission is of little value in the
diagnosis of acute injury to the pancreas. The elapsed time from injury to admission seems
to be the major factor that influences the serum amylase level and the serum amylase level
is not diagnostic within 3 hours of trauma [6]. In our case, initial physical and laboratory
findings were not remarkable and   progression was observed within few hours of the event,
which was compatible with the literature.

As computed tomography (CT) is commonly employed in stable blunt trauma patients we
confirmed pancreas fracture with CT imaging. CT appearance of pancreatic injury ranges
from a normal initial appearance of the pancreas to active pancreatic bleeding. Holmes et al
reported that after normal abdominal CT scans, 0.3% patients had intraabdominal injury
mostly attributed to pancreatic injury [7]. Actually pancreatic parenchymal injury can be
readily demonstrated with CT imaging but magnetic resonance (MR)
cholangiopancreatography is indicated for direct imaging of the pancreatic duct and sites of
disruption [8].

Patients with pancreatic injury may be managed with operation or non-operative observation
according to the pancreatic duct status and location of the injury in relation to superior
mesenteric vessels. Patients with documented intact ductal systems (AAST Grade I-II) may
be drained and observed. Patients with documented ductal injury require distal
pancreatectomy for AAST Grade III, pancreaticoojejunostomi for AAST Grade IV or
pancreaticoduedonectomy for AAST Grade V [4]. In our case ductal disruption was
suggested based on the extent of the parenchymal laceration and the patient was taken to
immediate laparatomy and distal pancreatectomy was performed. Govaert et al reported two
cases of pancreas fracture due to go-kart accident similar to ours in whom
pancreaticojejunostomi were performed [9]. The difference between type of surgeries
probably depend on the difference between grading of injuries.

Pancreatic fistula, pancreatic abscess, traumatic pancreatitis, and pseudocyst formations are
the major complications of the pancreatic injury. Delay in diagnosis and surgery show higher
rate of pancreas-specific morbidity reaching up to 60 % [10]. Olah et al reported that all
patients requiring delayed surgical intervention had pancreas-specific morbidity [11].

Krige et al. reported the mortality rate of 16% in a study over 17 years involving 110 patients
with blunt pancreatic trauma [12]. Mortality in patients with pancreatic trauma in the early
period is due to vascular and other associated injuries and primarily not related to the
pancreatic injury. The mortality increases with higher grades of the pancreatic injuries,
presence of shock on admission, and the number of associated injuries.

In English literature there are also some other reports of isolated pancreatic injury due to
blunt abdominal trauma. The mechanism of these injuries were as follows; motorcycle
accident [13],  car accident [14], trauma during soccer game [15], fall from height with hitting
to the handle of a ladder [16] and two with go-kart accident [9]. All patients had severe blunt
trauma characterized by direct blow to the central abdomen, normal vital findings, initial
subtle physical findings that progressed within hours, elevated amylase levels and no
associated organ injury. In these injuries; traumatic force might be not enough to injure the
adjacent organs but it might be more focused to move the pancreas against the vertebral
column resulting in pancreatic fracture. Although the grade of the pancreatic injuries in our
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patient and in other patients who had pancreas fractures was high, the patients survived
most probably owing to the absence of associated injuries and early surgical treatment.

4. CONCLUSION

We may encounter patients with pancreatic injury which shows subtle clinical findings, and
the pancreatic injury cannot be detected through initial laboratory and imaging investigations.
Repeated evaluation of the patient taking into account the mechanism of trauma and
suspicion of pancreatic injury is essential for early diagnosis and the survey should be
excellent with early diagnosis and proper management. Also, history of go-kart accident
might alert physician for pancreatic injury even in the absence of other traumatic lesions.
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