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Abstract

AIM: To evaluate the role of computed tomography (CT)
for diagnosing traumatic injuries of the pancreas and
guiding the therapeutic approach.

METHODS: CT exams of 6740 patients admitted to
our Emergency Department between May 2005 and
January 2013 for abdominal trauma were retrospectively
evaluated. Patients were identified through a search of
our electronic archive system by using such terms as

”ow IZ2A\

“pancreatic injury”, “pancreatic contusion”, “pancreatic
laceration”, “peri-pancreatic fluid”, “pancreatic active
bleeding”. All CT examinations were performed before
and after the intravenous injection of contrast material
using a 16-slice multidetector row computed tomography
scanner. The data sets were retrospectively analyzed
by two radiologists in consensus searching for specific
signs of pancreatic injury (parenchymal fracture and
laceration, focal or diffuse pancreatic enlargement/
edema, pancreatic hematoma, active bleeding, fluid
between splenic vein and pancreas) and non-specific
signs (inflammatory changes in peri-pancreatic fat and
mesentery, fluid surrounding the superior mesenteric
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artery, thickening of the left anterior renal fascia,
pancreatic ductal dilatation, acute pseudocyst formation/
peri-pancreatic fluid collection, fluid in the anterior and
posterior pararenal spaces, fluid in transverse mesocolon
and lesser sac, hemorrhage into peri-pancreatic fat,
mesocolon and mesentery, extraperitoneal fluid, intra-
peritoneal fluid).

RESULTS: One hundred and thirty-six/Six thousand
seven hundred and forty (2%) patients showed CT signs
of pancreatic trauma. Eight/one hundred and thirty-six
(6%) patients underwent surgical treatment and the
pancreatic injures were confirmed in all cases. Only in
6/8 patients treated with surgical approach, pancreatic
duct damage was suggested in the radiological reports
and surgically confirmed in all cases. In 128/136 (94%)
patients who underwent non-operative treatment
CT images showed pancreatic edema in 97 patients,
hematoma in 31 patients, fluid between splenic vein
and pancreas in 113 patients. Non-specific CT signs of
pancreatic injuries were represented by peri-pancreatic
fat stranding and mesentery fluid in 89% of cases,
thickening of the left anterior renal fascia in 65%,
pancreatic ductal dilatation in 18%, acute pseudocyst/
peri-pancreatic fluid collection in 57%, fluid in the
pararenal spaces in 45%, fluid in transverse mesocolon
and lesser sac in 29%, hemorrhage into peri-pancreatic
fat, mesocolon and mesentery in 66%, extraperitoneal
fluid in 66%, intra-peritoneal fluid in 41% cases.

CONCLUSION: CT represents an accurate tool for
diagnosing pancreatic trauma, provides useful infor-
mation to plan therapeutic approach with a detection
rate of 75% for recognizing ductal lesions.

Key words: Trauma; Pancreas; Computed tomography;
Imaging

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Pancreatic trauma is associated with high
morbidity and mortality especially in case of delayed
diagnosis. Computed tomography (CT) represents
an accurate imaging tool for recognizing direct and
indirect signs of pancreatic trauma and provides useful
information to plan therapeutic approach. Among the
specific signs, the presence of fluid between the splenic
vein and the pancreas represents the most common CT
finding suggesting pancreatic injury and the potential
of CT for detecting ductal lesions have improved as
compared to previous studies, with a 75% detection
rate.
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INTRODUCTION

Pancreatic trauma incidence ranges between 0.2%
and 12% and occurs mainly in penetrating injuries
with higher prevalence in children and young adults™?.
In case of blunt trauma, it is due to the impact of the
organ against the adjacent vertebral column being the
pancreatic body most commonly involved®™,

In 90% of cases, pancreatic lesions are associated
with traumatic injuries of other abdominal organs as
liver, spleen, stomach and duodenum™?,

Pancreatic trauma is associated with high morbidity
and mortality especially in case of delayed diagnosis.
In fact, the mortality ranges between 10% and 30%
and is due to hemorrhagic lesions of the portal vein,
splenic vein and inferior vena cava*?%, The reported
morbidity rate is about 30% and mainly associated with
pancreatic duct damage, consisting of fistulas, recurrent
pancreatitis, pseudocysts, abscess, blood collections,
retroperitoneal bleeding and ductal stenosis'. The
diagnosis of early as late complications greatly increases
the mortality rate which is mainly due to sepsis and
multi-organ failure!®. Clinical symptoms and signs of
pancreatic injuries are nonspecific and include fever,
leukocytosis, and elevated serum amylase or lipase
levels.

Computed tomography (CT) represents the imaging
technique of choice in hemodynamically stable patients
with abdominal trauma, with reported sensitivity and
specificity values as high as 80% in detecting pancreatic
injuries being able to establish the type and grading of
the detected lesions® ™,

This study aims to evaluate the role of CT for
diagnosing pancreatic injuries and guiding the choice of
the therapeutic approach.

MATERIALS AND METHODS

Patients

CT exams of 6740 patients admitted to our Emergency
Department between May 2005 and January 2013
for abdominal trauma were retrospectively evaluated.
Patients were identified through a search of our elec-
tronic archive system by using such terms as “pancreatic
injury”, “pancreatic contusion”, “pancreatic laceration”,
“peri-pancreatic fluid”, “pancreatic active bleeding”.
The mean time between abdominal trauma and CT

examination was about 1-2 h.

CT protocol

All patients were examined in an emergency setting.
The CT scanner used was a 16-slice multidetector row
CT (TSX - 101A - Aquilion 16, Toshiba Medical System,
Tokyo, Japan). In all cases, scans were acquired before
and after the intravenous injection of contrast material
(120-140 mL injected at a rate of 3-3.5 mL/s), with
image acquisition in the arterial phase, generally with
a delay of 30-40 s from the beginning of contrast
administration, in the portal venous phase, with a delay
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Figure 1 Computed tomography and intra-operative findings of pancreatic parenchymal fracture. A: CT image on axial plan showing a complete laceration of
the pancreatic body appearing as a low-attenuation line oriented perpendicular to the long axis of the pancreas (arrow); B: CT image on axial plan showing a complete
laceration of the pancreatic body appearing as a low-attenuation line oriented perpendicular to the long axis of the pancreas (arrow); C: CT image on coronal plan
showing a complete laceration of the pancreatic body appearing as a low-attenuation line oriented perpendicular to the long axis of the pancreas (arrow); D: Intra-
operative finding confirming the CT diagnosis of post-traumatic laceration of the pancreas. CT: Computed tomography.

of 60-90 s from the beginning of contrast-agent admini-
stration and in delayed phase with a delay of 120-180 s
from the beginning of contrast-agent administration".,

Image interpretation

The data sets were retrospectively analyzed on a
workstation (HP XW 6400) equipped with image
reconstruction software (Vitrea 4.0, Vital Images,
Minneapolis, MN, United States). Multi-planar, Maximum
Intensity Projection and Minimum Intensity Projection
reconstructions were used.

Two radiologists in consensus assessed all images.
Post-processing duration time was approximately 15
min.

CT images were evaluated searching for specific
signs of pancreatic injury: parenchymal fracture; lace-
ration; pancreatic edema; hematoma; active bleeding;
and fluid between splenic vein and pancreas.

On the other side, non-specific signs were also
assessed: peri-pancreatic fat or mesentery stranding;
mesenteric fluid; thickening of the left anterior renal
fascia; pancreatic ductal dilatation; acute peri-pancreatic
fluid collection; fluid in the pararenal spaces; fluid in
transverse mesocolon and lesser sac; hemorrhage into
peri-pancreatic fat, mesocolon and mesentery; extrape-
ritoneal fluid; and intra-peritoneal fluid®®?®?. Associated
injuries to adjacent structures were also evaluated.
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RESULTS

On the basis of CT findings, 136 out 6740 (2%) patients
showed signs of traumatic injuries of the pancreas. In
this group of patients, 90 patients were male and 46
were female with an average age of 45.4 = 16.1 years
(range: from 30 to 65 years old). Mechanism of injury
was blunt motor vehicle collision in 70 patients, bicycle
injury in 33, direct blow to the abdomen in 20, falls in 9
cases and sport related injury in 4 patients.

Eight out of 136 (6%) patients underwent surgical
treatment within 8-12 h from the diagnosis and the
pancreatic injures were confirmed in all cases, represe-
nted by 3 cases of parenchymal fracture (Figure 1) and
5 of extensive lacerations. Pancreatic injuries involved
the conjunction between the neck and the body of the
pancreas in 4 cases. Three patients had pancreatic body
injuries and one had pancreatic tail injury. A complete
pancreatic fracture line was identified on CT images in
all patients and was identified as a linear discontinuity of
the glandular parenchyma extending from the anterior
to the posterior surface.

In all patients, fluid between splenic vein and
pancreas was found.

In 6 out 8 patients treated with surgical approach,
pancreatic duct damage was suggested in the radiolo-
gical reports and surgically confirmed in all cases. In the
remaining 2 patients, CT did not suggest a ductal injury
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but it was surgically detected.

One hundred and twenty-eight out of 136 (94%)
patients underwent non-operative treatment and
follow-up CT examination showed a resolution of the
pathological findings. CT images showed pancreatic
edema in 97 patients, hematoma in 31 patients, fluid
between splenic vein and pancreas in 113 patients.

As regard with non-specific CT signs of pancreatic
injuries, peri-pancreatic fat stranding and mesenteric
fluid occurred in 122 out of 136 (89%) cases, thickening
of the left anterior renal fascia in 88 out of 136 (65%),
pancreatic ductal dilatation in 25 out of 136 (18%),
acute pseudocyst/peri-pancreatic fluid collection in 78
out of 136 (57%), fluid in the pararenal spaces in 61
out of 136 (45%), fluid in transverse mesocolon and
lesser sac in 40 out of 136 (29%), hemorrhage into
peri-pancreatic fat, mesocolon and mesentery in 90
out of 136 (66%), extraperitoneal fluid in 90 out of 136
(66%), intra-peritoneal fluid in 56 out of 136 (41%)
cases.

With regard to associated injuries to adjacent
structures, in 27 out of 136 patients (20%) CT detected
also extra-pancreatic findings represented by vertebral
fracture (n = 11), liver contusion (n = 6), spleen
contusion (n = 4), right kidney contusion (n = 3), small
bowel injury (n = 2), left kidney contusion (n = 1).

DISCUSSION

CT represents the gold standard imaging technique for
evaluating pancreatic trauma. Variable sensitivity and
specificity values have been reported in the medical
literature with an overall sensitivity in detecting all
grades of pancreatic lesions of about 80%!". The
specific CT findings of pancreatic injury are represented
by parenchymal contusion, laceration, hematoma,
active extravasation of contrast medium and fracture.
Contusions are defined as areas of diminished density
without discontinuity at the surface of the gland, lacer-
ations as low-attenuation lines perpendicular to the long
axis of the pancreas and fractures as clear separations
of parenchymal fragmentst®*",

In our series specific CT signs of pancreatic trauma
have been detected in all cases with the presence of
fluid between the splenic vein and the pancreas being
the most common and sensitive sign.

Lane et al*” reported that fluid between the splenic
vein and the pancreas allows to identify a pancreatic
trauma and it is detected in 90% of cases of pancreatic
injury.

This data is also confirmed in our series. In fact, fluid
between the splenic vein and the pancreas occurred in
all cases treated with surgical approach and in 88% of
patients treated conservatively, with an overall rate of
89% in our series.

On the other side, peri-pancreatic fat stranding, peri-
pancreatic fluid collections represent the most common
indirect CT signs of pancreatic trauma occurring in the
89% of cases in our series” ",
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The American Association for the Surgery of
Trauma proposed a grading system mainly based on
the site of pancreatic trauma and the integrity of the
main pancreatic duct. In fact, a CT grading system
has been established for supporting the surgical
classification®'***], Therefore, CT allows to establish a
grading of pancreatic injuries by providing important
information for management of the gland lesions.
Grade [ lesions include minor contusions or lacerations
with no duct injury (less than 50% of the thickness
pancreatic), Grade II major contusions or lacerations
with no duct injury, Grade Il transections or major
lacerations with duct disruption in distal pancreas, Grade
IV transections of proximal pancreas or major lacerations
with associated injury to the ampulla of Vater, Grade V
massive disruption of the pancreatic head. The lesions
involving the pancreatic head have a mortality rate
almost double (28%) as compared to the tail injuries
(16%), because of the inferior vena cava, inferior
mesenteric vein and portal vein involvement™'%***7,

Moreover, the most important prognostic factor is
the destruction of the pancreatic duct which requires
surgical or endoscopic treatment while the lesions which
do not involve pancreatic duct can be treated by con-
servative treatment™®'”), The rupture of the pancreatic
duct is reported to be poorly detectable with CT, even if
parenchymal laceration affecting more than 50% of the
thickness of the gland are associated with high risk of
pancreatic duct damage!®*****,

In fact, the main limitations of CT reported in the
medical literature are represented by a low accuracy
in detecting major ductal lesions which is reported to
be about 43% and the underestimation of pancreatic
injuries, especially in the first 12 h after the traumatic
event. For this reason, a second CT examination is
required within 24-48 h after admission in suspected
pancreatic lesions in case of negative first CT™*",

In fact, in patients with suspected pancreatic duct
lesion magnetic resonance cholangiopancreatography
(MRCP) or endoscopic retrograde colangiopancrea-
tography (ERCP) are strongly suggested. The MRCP
represents the gold standard in this cases and it is
reported to have diagnostic accuracy of 100% for evalu-
ating to evaluate pancreatic duct damage'®. However,
ERCP allows direct imaging guided treatments. In fact,
ERCP can guide surgical repair or can be used for stent
placement. Many studies showed that mild pancreatic
duct injuries may be treated with stent placement rather
than surgical repairt*®>%*24,

In our series, CT detected a ductal injury in 75%
of cases. This value seems to be higher than the one
reported in the literature; however, further studies in
this field with a larger number of enrolled patients are
required in order to confirm this data.

Our study presents some limitations represented by
the limited number of patient with pancreatic injuries
and the related impossibility to apply statistical tests
to evaluate our data; the absence of repeated CT
examinations in our series in case of negative first CT

November 28, 2015 | Volume 7 | Issue 11 |



examination; the absence of MRI or ERCP evaluation in
patient treated with conservative approach confirming
pancreatic duct integrity; the lack of an inter-observer
agreement evaluation; the retrospective type of the
study and the lack of morbidity or mortality data in the
current series.

In conclusion, CT represents an accurate imaging
tool for recognizing direct and indirect signs of pan-
creatic trauma and provides useful information to plan
therapeutic approach. Among the specific signs, the
presence of fluid between the splenic vein and the
pancreas represents the most common CT finding
suggesting pancreatic injury and the potential of CT for
detecting ductal lesions have improved as compared to
previous studies, with a 75% detection rate.
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with high morbidity and mortality especially in case of delayed diagnosis.
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sensitivity and specificity values as high as 80% in detecting pancreatic injuries
being able to establish the type and grading of the detected lesions.
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