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Background Trauma is one of the leading causes of morbidity and mortality in the United States. Injuries to 
the duodenum and pancreas are relatively infrequent and account for approximately 3 to 5% of all 
abdominal trauma. The diagnosis and management of these injuries can be challenging. Computed 
tomography (CT) provides the safest and most comprehensive diagnosis of duodenal and pancreatic 
injury in hemodynamically stable patients. Patients with a history of acceleration/deceleration injury 
with forceful anterior compression of the abdomen and lower thoracic spine are at increased risk for 
these injuries. Our case report presents a patient with a unique, delayed presentation of duodenal 
perforation after blunt abdominal trauma.

Summary A 61-year-old Caucasian male with no known past medical history presented to our level I trauma 
center as a trauma alert after a rollover motor vehicle accident. He was hemodynamically stable. 
Multiple traumatic injuries were identified, including a small pancreatic contusion. On hospital day 
14, the patient clinically decompensated concerning for sepsis of an unclear source. A CT scan of 
the abdomen and pelvis was repeated and suggestive of stranding and free fluid centered in the right 
upper quadrant abutting the hepatic flexure and the second portion of the duodenum. There was 
poor visualization of a segment of the duodenal wall and a small volume of free air suspicious for 
duodenal perforation. An operative evaluation confirmed a 3 cm duodenal perforation. The patient 
underwent an exploratory laparotomy, antrectomy, Billroth II reconstruction, gastrojejunostomy tube 
placement, Malecot tube placement, and wide local drainage. The patient clinically improved with 
ultimate plans to discharge to a rehabilitation facility.

Conclusion Patients with blunt abdominal trauma, especially acceleration/deceleration mechanisms, are at high 
risk for pancreatic and/or duodenal injuries. If one of these injuries is present, the other can occur. 
Delayed diagnosis of bowel or mesenteric injury resulting in hollow viscus perforation leads to 
significant morbidity and mortality from hemorrhage, peritonitis, or abdominal sepsis.
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Case Description
A 61-year-old Caucasian male with no known past med-
ical history presented to our Level 1 trauma center as a 
trauma alert after a rollover motor vehicle accident. Per 
emergency medical services, the patient was not wearing 
his seatbelt, and he was ejected approximately 30 to 40 feet 
from the vehicle. On arrival, he was alert, his airway was 
patent, his breath sounds were equal bilaterally, and his 
pulses were intact. He was hemodynamically stable. His 
cervical spine was secured with a hard collar. His Glasgow 
Coma Score (GCS) was 15, and his pupils were equal and 
reactive bilaterally. The patient was fully exposed, and a 
second survey was performed. Abrasions were appreciat-
ed on the patient’s face, chest, and abdomen. Additional 
injuries were appreciated on all extremities with associat-
ed edema, tenderness, and decreased range of motion. His 
laboratory values were significant for an elevated aspartate 
aminotransferase of 273 U/L, alanine aminotransferase of 
270 U/L, and lipase of 253 U/L.

Computed tomography (CT) pan imaging and x-rays of 
his extremities were performed to evaluate the extent of 
the patient’s injuries. The patient sustained a small sub-
arachnoid hemorrhage, a C1 displaced lateral mass frac-
ture, comminuted bilateral nasal bone fractures, a right 
maxillary sinus fracture, a right zygomatic arch fracture, 
a sternal fracture, bilateral rib fractures, pneumomediasti-
num, a closed left femoral neck fracture, an open displaced 
comminuted fracture of the left femoral shaft, a left supra-
condylar humeral fracture and a pancreatic contusion. The 
pancreatic contusion was described as stranding of the 
peripancreatic fat. Some of these findings were thought to 
be in part related to motion artifacts (Figure 1).

The patient underwent three orthopedic procedures for 
his extremity injuries on hospital days 1, 5, and 8, respec-
tively. On hospital day 14, the patient became acutely 
tachypneic and hypoxic, requiring intubation and trans-
fer to the intensive care unit. His hemodynamic lability 
required central line placement as well as intravenous fluid 
and vasopressor resuscitation. A CT chest and pulmonary 
embolism scan obtained earlier were negative for pulmo-
nary embolism or other acute pulmonary processes. Due 
to concerns for sepsis of an unclear etiology, an abdomen 
and pelvis CT was obtained, and the patient was started 
on broad-spectrum antibiotics. The CT scan demonstrated 

Figure 1. Initial CT Imaging of Abdomen and Pelvis After Traumatic Injury. 
Published with Permission

Imaging was suggestive of pancreatic contusion, described as stranding of 
peripancreatic fat (arrow); some of these findings were thought to be in part 
related to motion artifact.

Figure 2. Repeat CT Imaging of Abdomen and Pelvis Hospital Day 14 After Clinical Decompensation. Published with Permission

Imaging was suggestive of stranding and free fluid centered in right upper quadrant abutting the hepatic flexure and second portion of the duodenum. Note: poor 
visualization of duodenal wall segment and small volume of free air suspicious for duodenal perforation (arrows).
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stranding and free fluid centered in the right upper quad-
rant abutting the hepatic flexure and the second portion 
of the duodenum. There was poor visualization of a seg-
ment of the duodenal wall and a small volume of free air 
suspicious for duodenal perforation (Figure 2). His labo-
ratory values were significant for an elevated white blood 
cell count of 22.7 Th/cmm with a left shift, lactate of 3.6 
mmol/L, aspartate aminotransferase of 128 U/L, and ala-
nine aminotransferase of 275 U/L.

We proceeded to the operating room for intraoperative 
evaluation. A midline laparotomy was performed. Bilious 
fluid was immediately appreciated upon entrance into the 
abdomen. A large, lateral, approximately 3 cm defect was 
seen in the duodenum, D1 to D2 region (Figure 3).

The ampulla was identified on the medial wall across from 
the duodenal injury. Due to the size and location of the 
defect, we decided to drain the defect and divert the gas-
tric drainage (Figure 4). An antrectomy with Billroth II 
reconstruction was performed in the standard fashion. 
Next, a gastrojejunostomy (G-J) tube was placed with the 
jejunal portion going down the efferent limb of the Bill-
roth II reconstruction. After the G-J tube was in place, our 
attention turned to the duodenal defect, which we closed 
around a Malecot tube. Drains were placed intraabdomi-
nally—one by the G-J anastomosis and the other by the 
duodenal stump and duodenostomy.

Postoperatively, the patient clinically improved. He was 
kept on a proton pump inhibitor and antibiotics for a short 
postoperative course. Eventually, his diet was advanced, 

and additional nocturnal nutritional supplementation 
with tube feeds was provided with plans for ultimate dis-
charge to a rehabilitation facility.
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Figure 3. A Large, Lateral, Approximately 3 cm Defect Seen in Duodenum, 
D1–D2 Region (blue arrow). Published with Permission

Figure 4. Graphical Representation of Duodenal Perforation, Duodenal Drainage With Malecot Tube, and Gastric Bypass Procedure With Antrectomy and 
Billroth II Gastrojejunostomy Anastomosis. Published with Permission
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Discussion
Trauma is one of the leading causes of morbidity and 
mortality in the United States. The diagnosis and man-
agement of duodenal injuries can be challenging.3 Blunt 
duodenal trauma is challenging to diagnose clinically as 
the duodenum is a retroperitoneal structure and often, 
clinical signs do not manifest early.1 Patients with a history 
of acceleration/deceleration injury with forceful anterior 
compression of the abdomen and lower thoracic spine are 
at increased risk for these injuries.4 The duodenum and 
pancreas can be injured simultaneously, whereas isolated 
injuries are rare, <30%.5 Unstable patients with suspected 
intra-abdominal injuries should undergo emergent lapa-
rotomy, while hemodynamically stable patients with sig-
nificant blunt trauma generally undergo CT imaging. A 
third scenario occurs when a duodenal injury is detected 
more than 24 hours after the initial trauma. There may 
be significant local contamination in the area resulting in 
signs of sepsis in this situation.6 

The American Association for the Surgery of Trauma 
(AAST) has worked on grading duodenal injuries to 
understand the extent of the injury better and determine 
how best to proceed with management and ultimate treat-
ment. Grade 1 duodenal injury is classified as a hematoma 
involving a single portion of the duodenum or laceration 
involving partial-thickness and non-perforation. Grade 
2 duodenal injury is classified as a hematoma involving 
more than one portion of the duodenum or laceration 
with disruption of <50% of the circumference. Grades 3 
through 5 duodenal injuries include increasing amounts of 
disruption, respectively.7 Based on the presentation of our 
patient, he likely had a grade 1 hematoma or laceration or 
a grade 2 hematoma that then progressed to a full-thick-
ness perforation.

It is unclear why our patient did not present with symp-
toms of a duodenal injury until two weeks after admission. 
On initial imaging, there were no signs of duodenal trau-
ma, but a pancreatic contusion could indicate additional 
trauma to surrounding structures. If the patient had an 
intramural hematoma of the duodenum, it is possible this 
progressed to a full-thickness perforation that ultimately 
led to free rupture throughout the abdomen. An addition-
al source of perforation could be stress ulcer formation; 
however, ulcers are more likely found in the stomach in 
hospitalized patients secondary to stress gastritis. Our 
patient was no longer on stress ulcer prophylaxis at the 
time of diagnosis as he tolerated an enteral diet.

A variety of techniques are used in the setting of duodenal 
trauma, including duodenal diverticulization, gastrojeju-
nostomy with or without pyloric exclusion, and prima-
ry repair with a retrograde duodenostomy tube and dis-
tal feeding tube. Ferrada et al. performed a retrospective 
review of penetrating duodenal injuries and found the 
need for transfusion before the operating room, associat-
ed pancreatic injuries, and postoperative renal failure were 
predictors of mortality for patients with duodenal injuries. 
They concluded that while more complex options exist, 
it is unclear whether they are any better than primary 
repair alone.8  Ordoñez et al. also performed a retrospec-
tive review of penetrating duodenal trauma and concluded 
application of basic damage-control techniques for pene-
trating duodenal trauma leads to improved survival. They 
agreed there is no single method of duodenal repair that 
completely eliminates the possibility of dehiscence, and a 
“less is more” approach may be beneficial.9 Both of these 
studies evaluated immediate intervention for duodenal 
trauma; however, more research is needed in the delayed 
presentation population.

Conclusion
Patients with blunt abdominal trauma, especially accel-
eration/deceleration injury, are at high risk for pancreatic 
and/or duodenal injuries. If one of these injuries is pres-
ent, the other can also occur. Delayed diagnosis of bowel 
or mesenteric injury resulting in hollow viscus perforation 
leads to significant morbidity and mortality from hemor-
rhage, peritonitis, or abdominal sepsis.

Lessons Learned
Injuries to the pancreas and duodenum often occur togeth-
er. Delayed diagnosis of bowel or mesenteric injury can 
lead to significant mobility and mortality. In this case, the 
patient did not present with findings requiring operative 
abdominal exploration, and it was reasonable to observe 
the peripancreatic stranding. Once the perforation was 
identified, operative exploration was indicated. Primary 
repair of the duodenum was considered; however, it was 
not feasible due to the size of the defect and significant 
inflammation of the tissue. Ultimately, the options for 
drainage, bypass, and feeding access were considered.
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