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Injuries of the pancreas and duodenum occur in about 3 to 
5 percent of all traumatic abdominal injuries1. Th e diagno-
sis can be challenging, particularly in the sett ing of blunt 
trauma, because symptoms and signs resulting from these 
injuries may not be obvious due to the retroperitoneal loca-
tion of these organs. Th e majority of injuries to the pancreas 
and duodenum are of low grade and can be managed non-
operatively or using relatively simple surgical techniques but 
more complex injuries may require pancreatic and/or duo-
denal resection and reconstruction.

Th e initial resuscitation, diagnostic evaluation, and manage-
ment of the patient with blunt or penetrating injury is based 
upon protocols from the Advanced Trauma Life Support 
(ATLS) program, established by the American College of 
Surgeons Committ ee on Trauma.)

Although Focused Assessment with Sonography in Trauma 
(FAST) is a useful, validated test for detecting hemoperi-
toneum in the sett ing of blunt trauma, it is not reliable as 
a screening test for duodenal or pancreatic injury. Approxi-
mately one-third of patients with retroperitoneal injuries 
including injuries of the duodenum and pancreas will have 
normal FAST examinations5,6,7. Diagnostic peritoneal lavage 
(DPL) is not suffi  ciently specifi c for detecting duodenal or 
pancreatic injury8.

Approximately 75 to 85 percent of blunt injuries to the 
duodenum and pancreas are caused by motor vehicle 
collisions1,3,4,9. Th e mechanism is typically due to crushing 
of these fi xed retroperitoneal organs between the vertebral 
column and steering wheel or seatbelt. Th e remainder of 
blunt duodenal and pancreatic injuries results from falls and 
assaults1,2,10. 

Gunshot or shotgun wounds are more likely to result in in-
jury compared with stab wounds because of their high en-
ergy. 

Because of the proximity of the major vascular structures 
including the aorta, vena cava, and portal vein, injury to 
the duodenum and pancreas can be associated with exsan-
guinating hemorrhage11,12.

Clinical evaluation depends upon history and physical ex-
amination and are nonspecifi c for detecting duodenal or 
pancreatic injury. A history of any blunt injury mechanism 
causing a blow or crushing injury to the mid-abdomen raises 
the suspicion for duodenal or pancreatic injury. Abdominal 
tenderness and peritoneal signs on initial evaluation may 
indicate the presence of intra-abdominal injury but are not 
specifi c for duodenal or pancreatic injury13. 

Th e thoracic and lumbar spine should be carefully palpated, 
approximately one-third of patients with transverse verte-
bral body fractures (ie, Chance fracture) of the lower tho-
racic or lumbar spine have intra-abdominal injuries14. 

A diagnosis of duodenal or pancreatic injury is made by im-
aging studies, typically computed tomography (CT) of the 
abdomen or exploratory laparotomy, as indicated by the 
clinical scenario.

Imaging - Diagnosis of blunt pancreatic and duodenal injury 
relies primarily on computed tomography (CT) of the ab-
domen and cholangiopancreatography (endoscopic or mag-
netic resonance)10. 

In spite of advances in CT technology, missed injury (blunt) 
to the duodenum and pancreas continues to be a problem. 

Endoscopic retrograde cholangiopancreatography (ERCP) 
is the most accurate imaging technique to detect and local-
ize pancreatic ductal injury. 

Like endoscopic retrograde cholangiopancreatography, 
magnetic resonance cholangiopancreatography (MRCP) is 
also sensitive for detecting pancreatic ductal injuries.

In trauma patients with indications for urgent laparotomy, 
injuries to the duodenum and pancreas should be actively 
sought during abdominal exploration. 

Th e most widely used injury classifi cation system is from the 
American Association for the Surgery of Trauma (AAST). 
Th e severity of injury is estimated based upon fi ndings of 
computed tomography or during operative exploration.
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Duodenal injury scale from Grade I to Grade V - Grade I: 
Hematoma involving a single portion of duodenum or par-
tial thickness laceration without perforation; Grade II: He-
matoma involving more than one portion or disruption <50 
percent circumference or major laceration without duct in-
jury or tissue loss; Grade III: Laceration with disruption of 
50 to 75 percent circumference of 2nd portion or disruption 
of 50 to 100 percent circumference of 1st, 3rd, 4th portion; 
Grade IV: Laceration with disruption >75 percent circum-
ference of 2nd portion or involving ampulla or distal com-
mon bile duct; Grade V: Massive laceration with disruption 
of duodenopancreatic complex or devascularization of duo-
denum.

Pancreas injury scale also from Grade I to Grade V - Grade 
I: Minor contusion without duct injury or superfi cial lacera-
tion without duct injury; Grade II: Major contusion with-
out duct injury or tissue loss, or major laceration without 
duct injury or tissue loss; Grade III: Distal transection or 
parenchymal/duct injury; Grade IV: Proximal transection 
or parenchymal injury involving ampulla; Grade V: Massive 
disruption of the pancreatic head.

Nonoperative management of duodenal and pancreatic in-
jury is safe for patients with blunt Grade I or Grade II in-
juries of the duodenum (duodenal hematoma) or pancreas 
(contusion, superfi cial laceration. Non-operative manage-
ment has not been reported for penetrating mechanisms. 
Patients found to have ductal injury using computed tomog-
raphy or cholangiopancreatography are not candidates for 
non-operative management. 

Non-operative management consists of gastrointestinal de-
compression and nutritional support, as indicated. Howev-
er, if the obstruction persists aft er 10 to 14 days, exploratory 
laparotomy is indicated.  

Operative management, evaluation of the pancreas and 
duodenum is mandatory for injured patients who undergo 
exploratory laparotomy for other indications. A signifi cant 
number of patients with other abdominal injuries will be di-
agnosed with duodenal or pancreatic injury at the time of 
exploratory Laparotomy2. 

Because the pancreas is highly vascular, transections and 
major lacerations of the pancreas are easily identifi ed as a 
peripancreatic hematoma during visual inspection of the 
retroperitoneum. All peripancreatic hematomas should be 
explored. 

For evaluation of ductal anatomy during exploratory laparo-
tomy for trauma, intraoperative cholangiopancreatography 
can determine the presence of ductal injury but can be tech-
nically diffi  cult to accomplish. 

Repair of duodenal injury, the majority of duodenal lacera-
tions can be managed by simple procedures such as debride-
ment and primary repair, or resection and re-anastomosis.  
Partial thickness injuries (Grade I) are repaired by suturing 
the serosa in a Lembert fashion. Full thickness duodenal 
lacerations (Grade II) are debrided and the duodenum is 
repaired with a tension-free primary closure in one or two 
layers. Longitudinal injuries should be closed transversely, 
if possible, to minimize the potential for luminal narrow-
ing. If the injury is judged to be too extensive for primary 
repair (eg, >3 cm) aft er debridement, the injured segment 
should be resected and the duodenal ends brought together 
with a primary end-to-end duodeno-duodenal anastomo-
sis. Injuries to the 2nd portion of the duodenum may not 
be amenable to this approach if the common bile duct or 
ampulla is injured, or if resection would require removal of 
these structures. 

Like low-grade injuries, many intermediate (Grade III) inju-
ries can also be treated with debridement and primary clo-
sure or resection and primary anastomosis. 

Injuries involving the ampulla (Grade IV, V) increase the 
complexity of duodenal repair. For limited injuries to the 
ampulla, management options include stenting or sphinc-
teroplasty. Avulsion of the ampulla can occur and has been 
successfully managed with common bile duct reimplanta-
tion using choledochoduodenostomy. Extensive periampul-
lary injuries, such as intraduodenal bile duct injury, intra-
pancreatic bile duct injury, or Grade V injury oft en require 
staged pancreaticoduodenectomy. 

Several adjunctive procedures have been used in conjunc-
tion with duodenal repair with a primary aim of decreasing 
the likelihood of leak following repair. Pyloric exclusion, 
duodenal decompression and duodenal diverticularization 
can be used for severe pancreatic and duodenal injuries. 

No pancreatic duct injury Grade I injuries are minor contu-
sions associated with small hematomas, minor capsular in-
jury. No specifi c intervention is needed.  Grade II injuries 
are pancreatic lacerations that do not involve the main pan-
creatic duct. Grade II injuries are treated with limited debri-
dement and closed-suction drainage. 
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Higher grade injuries (grades III, IV, V) include pancreatic 
ductal injuries and these injuries are oft en associated with 
duodenal injury. Multiple other traumatic injuries are oft en 
associated, necessitating a damage-control approach

Th e management of pancreatic ductal injuries depends upon 
whether the main pancreatic duct is injured to the right or 
left  of the superior mesenteric vein. Pancreatic transection 
or parenchymal injury to the left  of the superior mesenteric 
vein is managed with distal pancreatectomy. Distal pancre-
atic resection can be accomplished without sacrifi cing the 
spleen.

Management of pancreatic duct injury to the right of the 
superior mesenteric vessels depends upon the presence and 
extent of pancreatic tissue devitalization and concomitant 
duodenal injury. Options include debridement and wide 
suction drainage, extended distal pancreatectomy with divi-
sion of the pancreas to the right of the superior mesenteric 
vessels, and pancreaticoduodenectomy.
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