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ABSTRACT 
 
Context Shotgun injuries are the cause of 
increasing surgical problems related to the 
proliferation of firearms. Gunshot 
pancreaticoduodenal traumas are unusual in 
urban trauma units. Their management 
remains complex because of the absence of 
standardized, universal guidelines for 
treatment and the high incidence of associated 
lesions of major vessels as well as of other 
gastrointestinal structures. Surgical treatment 
is still controversial, and the possibilities 
offered by the safe and effective mini-
invasive techniques seem to open new, 
articulated perspectives for the treatment of 
pancreaticoduodenal injury complications. 
 
Case report We present the case of a 27-
year-old man with multiple penetrating 
gunshot trauma evolving into acute 
necrotizing pancreatitis, treated by combining 
a surgical with a mini-invasive approach. At 
admission, he presented a Glasgow Coma 
Score of 4 due to severe hemorrhagic shock. 
First, surgical hemostasis, duodenogastric 
resection, multiple intestinal resections, 
peripancreatic and thoracic drainage were 
carried out as emergency procedures. On the 
12th postoperative day, the patient underwent 
re-surgery with toilette, external duodenal 
drainage with Foley tube and peripancreatic 

drainage repositioning as a result of a 
duodenal perforation due to acute necrotizing 
pancreatitis. Eight days later, following the 
accidental removal of the peripancreatic 
drains, a CT scan was done showing a 
considerable collection of fluid in the 
epiploon retrocavity. Percutaneous CT-guided 
drainage was performed by inserting an 8.5 Fr 
pigtail catheter, thus avoiding further re-
operation. The patient was successfully 
discharged on the 80th postoperative day. 
 
Conclusions The treatment of multiple 
pancreaticoduodenal penetrating gunshot 
traumas should focus on multidisciplinary 
surgical and minimally invasive treatment to 
optimize organ recovery. 
 
 
INTRODUCTION 
 
Shotgun injuries, although rare in the 
European Union, are the cause of increasing 
surgical problems related to the proliferation 
of firearms, civilian crime and terrorism in 
peace time [1, 2], and may lead to severe 
trauma disease and even to death, usually due 
to hemorrhagic shock. Prognosis is 
significantly worse in the presence of multi-
organ injuries [3]. Gunshot pancreatico-
duodenal injuries are relatively unusual, but 
not rare in urban trauma units. Their 
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management remains complex because of the 
absence of standardized, universal guidelines 
for treatment [4], and the high incidence of 
associated lesions of major vessels and of 
other gastrointestinal structures [5]. 
Therefore, surgical treatment is still 
controversial, ranging from primary sutures to 
pancreaticoduodenectomy [6]. 
The possibilities offered by safe and effective 
mini-invasive techniques seem to open new, 
articulated perspectives for the treatment of 
pancreaticoduodenal injury complications, 
such as fluid collection and pancreatitis [7, 8]. 
We present the case of a patient with multiple 
penetrating gunshot trauma evolving into 

acute necrotizing pancreatitis, treated by 
combining a surgical with a mini-invasive 
approach. 
 
CASE REPORT 
 
A 27-year-old man was evaluated in the 
emergency room for multiple penetrating 
abdominal, thoracic and cranio-facial gunshot 
injuries. At admission, he presented a 
Glasgow Coma Score of 4 due to severe 
hemorrhagic shock. A total-body CT scan 
revealed maxillo-ethmoidal fractures with a 
detained projectile, bilateral massive 
hemothorax and large pulmonary contusions, 
with a bullet in the spinal canal at level of T3, 
and multiple costal and scapular fractures. A 
diffuse hemoperitoneum, a large intrahepatic 
hematoma of the right lobe with liver 
laceration and an active bleeding lesion of the 
pancreatic-duodenal artery were evident 
(Figure 1). Moreover, two bullets were 
observed in the posterior abdominal wall 
(Figure 2) and in the pelvic floor, 
respectively. 
The emergency laparotomy confirmed the 
massive hemoperitoneum and revealed 
diffused bile spillage, a large intracapsular 
hematoma of the right lobe of the liver, a 
hematoma of the pancreatic head, a jejunal 
perforation 2 cm from the Treitz ligament, 
and further small bowel (Figure 3) and 
mesenterial perforations. Moreover, the 
superior flexure of the duodenum was 
perforated, and a laceration of the duodenal  
 

Figure 1. CT scan: active hemorrhage by lesion of 
pancreatic-duodenal artery (white arrows), liver 
laceration (black arrow) and hemoperitoneum (*). 

Figure 2. CT scan shows retained firearm bullet (arrow 
head) which caused: hemorrhage by lesion of 
pancreatic-duodenal artery (white arrows), liver 
laceration (black arrow) and hemoperitoneum (*). 

Figure 3. Emergency laparotomy: two small bowel 
perforations (black arrows) are shown. 
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inferior flexure was evident (Figure 4). Liver 
mobilization with inspection of the 
intracapsular hematoma and a wide Kocher 
maneuver with a primary two-layer closure of 
the duodenal laceration were performed. 
Hemostatic suture of the superior branches of 
the pancreaticoduodenal artery was necessary 
in order to stop the bleeding causing the 
hemoperitoneum. A Billroth II procedure with 
a gastroenteroanastomosis constructed with a 
jejunal loop of 60 cm from the Treitz 
ligament and a distal Braun enteroentero-
anastomosis were performed. A jejunal 
resection was also required, and a mechanical 
jejunojejunal terminolateral anastomosis was 
constructed 2 cm below the Treitz ligament 
with an EEA 25 stapler (Ethicon, Cincinnati, 
OH, U.S.A.). Two abdominal drains in 
proximity of the duodenal stump and the 
Treitz ligament, and one pelvic drain were 
positioned. Double thoracic drainage and 
removal of the bullet from the ethmoidal cells 
were also carried out. 
In the immediate postoperative period, a CT 
scan and neurosurgical re-evaluation showed 
a severe nervous lesion at the level of the T3 
causing paraplegia, secondary to the bullet 
retained in the spinal canal. Owing to 
prolonged ventilation, a tracheostomy had to 
be performed on the 6th postoperative day. 
Perioperative intravenous fluids and colloids, 
antibiotics including cefalosporin, metro-
nidazole and aminoglycoside, total parenteral 

nutrition and inhibitor of the pancreatic 
secretion were administered. 
On the 12th postoperative day, bilioenteric 
fluid was observed from the right drainage 
tube; a CT scan showed perihepatic and 
perisplenic fluid collection extending into the 
pancreatic space; laboratory investigation 
revealed leucocytosis and increased serum 
levels of amylases, lipases and bilirubin. The 
same high values were demonstrated in the 
fluid collected from the drainage tube. 
Re-laparotomy showed a considerable amount 
of peritoneal exudate in the peripancreatic 
region; the head and body of the pancreas 
were involved in a massive inflammatory 
process producing wide areas of necrosis 
(Figure 5). Inflammatory disease consistent 
with pancreatitis involved the duodenal 
stump, with a discontinuance measuring 1 cm 
in diameter and located 2 cm forward of the 
stapler suture. All the anastomoses were 
undamaged and well healed. A clearing of the 
pancreatic space was performed; a Foley 
catheter (n. 14), secured by a tobacco bag 
suture, was inserted through the duodenal 
perforation (Figure 6) and three drainage 
tubes were positioned. 
On the 6th postoperative day, the patient was 
extubated from mechanical ventilation; two 
days later, following the accidental removal 
of two peripancreatic drains, fever, 
leucocytosis and abdominal distension 

Figure 4. Emergency laparotomy: a wide laceration of 
the inferior flexure of the duodenum is shown. 

Figure 5. Emergency re-laparotomy: the pancreatic 
head (indicated by the tips of a dissection forceps) and
body (depressed by the finger of the surgeon) are 
involved in a massive inflammatory process producing 
wide areas of necrosis. 
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appeared. A CT scan showed a considerable 
and moderately homogeneous fluid collection 
(15-25 Hounsfield units) in the epiploic 
retrocavity (Figure 7); consequently, 
percutaneous CT-guided drainage was 
performed by inserting an 8.5 Fr pigtail 
catheter with one-shot technique (Figure 8). 
Pseudomonas aeruginosa and Staphilococcus 
haemoliticus bacteria infected the pancreatic 
juice collected by the percutaneous drainage, 
confirming the diagnosis of infected 
necrotizing acute pancreatitis. 
Two days later the patient with tracheostomy 
was moved from the intensive care unit to our 
surgical unit. As the postoperative period 
continued, the acute necrotizing pancreatitis 

evolved into a pancreatic fistula with an initial 
mean output of 350 mL/day which was 
treated by conservative management (Figure 
9). Thirty-nine days after re-surgery, the 
tracheostomy was closed and, six days later, 
the patient started a light diet; the Foley in the 
duodenum was removed 58 days after its 
insertion, and the patient was discharged 80 
days after the gunshot trauma. Two months 
after the complete resolution of the pancreatic 
fistula, the pigtail catheter was removed 
(Figure 10). Eighteen months later the patient 
is well despite paraplegia. 
 
DISCUSSION 
 
An incidence of penetrating injuries in the 
pancreas, ranging from 1 to 12%, has been 
reported in the literature; combined 

Figure 6. Emergency re-laparotomy: a Foley catheter 
is inserted through the duodenal perforation. 

Figure 7. CT scan: peripancreatic fluid collections (*) 
reaching the anterior abdominal wall (arrow). 

Figure 8. CT guidance percutaneous 10 French pigtail 
drainage was positioned into the fluid collection (*). 

Figure 9. After 15 days with the catheter in place, the 
fluid collection (*) has diminished in size. 



JOP. J Pancreas (Online) 2008; 9(5):624-632. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 5 - September 2008. [ISSN 1590-8577] 628

pancreaticoduodenal lesions are rare and 
account for less than 10% of pancreatic 
injuries [9, 10]. Gunshot wounds of the 
duodenum and pancreas cause most 
pancreaticoduodenal injuries [5]. 
Duodenal and pancreatic traumas are 
associated with a variety of other serious 
lesions in 45-85% of cases [11, 12] and 
overall morbidity and mortality ranging from 
30 to 100% and 9 to 50%, respectively, have 
been reported in various series [5, 9]. 
The optimal management of penetrating 
duodenopancreatic lesions continues to be a 
matter of debate and controversy. Although 
discordant opinions were reported in the 
literature regarding pyloric exclusion [13, 14], 
this procedure and drainage of the pancreas 
are the mainstays of surgical treatment [15, 
16]. 
The site of the duodenal injury is crucial for 
determining the surgical approach, aiming not 
only at reconstructing duodenal continuity but 
also at avoiding suture line dehiscence [4]. 
Laceration of the duodenal bulb or superior 
flexure of the duodenum can be safely treated 
with gastric resection and by closure of the 
duodenal stump. When the injury is just 
below the ampulla of Vater, however, 
resection of the damage may be difficult. 
Mucosal or serosal patches and a pedicled 
graft with a free vascular pedicle created from 
stomach, jejunum or ileum tissue have been 

previously proposed without proven efficacy 
[5, 17, 18, 19]. Duodenal drainage with a 
decompression tube, gastrojejunostomy, 
feeding jejunostomy, gastric resection with 
external duodenal drainage with Foley or 
Petzer tubes have also been recommended 
with conflicting reports of efficacy [20, 21, 
22, 23]. 
In the presence of a duodenal lesion ranging 
from 50 to 70% of the circumference, Roux-
en-Y duodenojejunostomy and duodeno-
pancreatectomy procedures have also been 
proposed [23, 24], but with increased risk of 
dehiscence in cases of sepsis and peritonitis. 
However, duodenal resection should be 
carried out when duodenal continuity or 
vascularization is interrupted; two procedures 
are currently being used. Resection of the 
duodenum with a primary end-to-end 
anastomosis should be performed in case of 
injury to the first, third and fourth segments. 
On the other hand, a pancreatico-
duodenectomy should be reserved for selected 
cases of ampullary or proximal pancreatic 
duct injuries, massive peripancreatic 
hemorrhage and severe lesions of the 
duodenum and head of the pancreas [5, 25]. 
Therefore, when the pancreas is 
simultaneously involved in the gunshot 
damage, management is even more complex. 
Surgical management depends on the degree 
and location of the parenchymal lesion as well 
as on the presumed or evident integrity of the 
pancreatic duct [9]. Indeed, Bradley et al. [26] 
showed a significant association between 
injury to the main pancreatic duct and 
pancreas-related morbidity; furthermore, the 
overall morbidity is increased by delayed 
diagnosis and intervention [26, 27]. 
Surgical procedures, such as duodeno-
pancreatectomy, segmental or total 
pancreatectomy, show high morbidity and 
mortality, especially in emergency setting and 
in the presence of multiple traumas [28]. 
Moreover, radical procedures may be 
contraindicated for the hemodynamic and 
metabolic conditions of these patients, often 
suffering from physiological pathologies such 
as dilutional coagulopathy, hypothermia and 
acidosis, the so called “killer triad” [29, 30]. 

Figure 10. A final CT scan with post-processing multi-
planar reconstruction was helpful in confirming 
complete resolution of the fluid collection after catheter 
removal. 
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The current opinion is that the appropriate 
treatment of the pancreatic trauma should be 
performed according to the type of injury 
(Table 1). Grade I and grade II injuries should 
be managed by hemostasis, debridement of 
devitalised tissue and adequate external 
drainage [9, 31]. The temptation to repair 
capsular laceration should be avoided because 
this may result in pseudocyst formation [9]. 
Grade III injuries require a distal 
pancreatectomy with closed suction drainage 
[9]. Grade IV and V injuries are frequently 
associated with multiple life-threatening 
traumas and generally require a damage-
control approach with packing and wide 
external drainage [9]. 
Grade II pancreatic injury management 
associated with a Billroth II procedure and a 
jejunal resection was performed in the first 
operation in the case reported, but the 
appearance of a duodenal perforation due to 
severe posttraumatic necrotizing pancreatitis 
required an emergency re-laparotomy. 
Indeed, in pancreaticoduodenal trauma, the 
need for re-laparotomy due to postoperative 
complications is frequently reported in the 
literature, accounting for an average of 2-5 
operations for the patients [5, 11, 32]. 
The main postoperative complications 
requiring re-operation are duodenal and 
pancreatic related. The major duodenum-
related complications are duodenal fistula and 
duodenal obstruction, ranging from 0 to 17% 
and from 1 to 1.8%, respectively [5, 33]. The 
pancreatic-related complications consist of 
pancreatic fistula (20-26%), intra-abdominal 
abscess (9-17%) and pseudocyst formation (5-
15%) [34, 35, 36, 37], but pancreatitis is the 
prevailing postoperative complication, 
occurring in 30-72% of cases and 

representing the main reason for mortality in 
pancreatic trauma [12, 38, 39]. 
Acute necrotizing pancreatitis is an objective 
diagnosis following contrast-enhanced CT 
which determines the extent of the necrosis 
and fluid collection, serially monitoring the 
progress; the diagnosis of the evolution of 
pancreatic necrosis into infection follows a 
positive culture or a CT scan showing gas 
pockets in and around the lesion. 
Open pancreatic necrosectomy remains an 
important treatment for managing necrotizing 
pancreatitis, but mortality after debridement 
continues to be inordinately high [40, 41]. 
Mortality rates ranging from 20 to 70% have 
actually been reported in the literature, with 
sepsis and multiorgan failure as the most 
frequent causes [42, 43, 44, 45]. Moreover, a 
higher mortality rate was observed in patients 
with an increased APACHE II score, early 
persistent SIRS and unresolved multiorgan 
dysfunction [41]. 
In this report, the management complexity 
increased due to the accidental peripancreatic 
drain removal which forced further 
intervention. 
Although recently minimally invasive 
necrosectomy techniques have been tried with 
satisfying results [46, 47, 48], they frequently 
necessitate multiple sessions for a definitive 
toilette [43] and have not been feasible in 
previous abdominal surgery for traumas. 
However, in the last decade, percutaneous 
CT-guided catheter drainage has been 
included in the management of necrotizing 
pancreatitis, even if the existing literature is 
limited [7, 42, 49]. 
Ultrasound or CT-guided drainage placement 
is reportedly effective in up to 90% of cases 
for drainage of acute fluid collections, 

Table 1. Pancreatic organ injury scale: American Association for the Surgery of Trauma. 
Grade* Injury description 

I Minor contusion or superficial laceration without duct injury 

II Major contusion or laceration without duct injury or tissue loss 

III Distal transaction or parenchymal injury with duct injury 

IV Proximal (right of superior mesenteric artery) transaction or parenchymal injury 

V Massive disruption of pancreatic head 
* Advance 1 grade when multiple injuries are present in the same organ. 
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pseudocysts or abscesses with a purely liquid 
content [42, 50]. Nevertheless, success rates 
for the drainage of contained fluid collection 
in necrotizing pancreatitis ranges from 26 to 
50% because the infected collections are often 
not completely liquid and the possibility of 
removing the solid debris therein contained is 
equivocal [42, 49, 51]. The use of large bore 
catheters and the placement of several 
drainages has not yet been demonstrated 
definitively, and a prospective study seems to 
be necessary in order to evaluate the impact 
of drainage characteristics [42, 52]. 
However, percutaneous drainage allows a 
significant temporizing effect, especially in 
critically ill patients, postponing surgical 
intervention and leading to full recovery in 
several cases [49, 53, 54]. 
In conclusion, the treatment is successful 
when it is tailored to the clinical needs of the 
patient, especially if there are severe 
concomitant injuries or a prolonged course of 
treatment. As in the case reported, 
percutaneous drainage with targeted antibiotic 
therapy, based on bacterial cultures from 
FNA, should also be considered in all 
critically ill patients with post-traumatic 
necrotizing pancreatitis in order to avoid 
further hazardous surgical revision burdened 
by a high morbidity and mortality rates [42, 
43, 44, 45]. Efforts to reduce mortality among 
patients with multiple pancreaticoduodenal 
penetrating gunshot traumas should focus on 
multidisciplinary surgical and minimally 
invasive treatment to optimize organ 
recovery. 
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