
Kanno et al. J Med Case Reports           (2021) 15:33  
https://doi.org/10.1186/s13256-020-02647-8

CASE REPORT
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Abstract 

Background:  Pancreatic trauma is a rare condition with a wide presentation, ranging from hematoma or laceration 
without main pancreatic duct involvement, to massive destruction of the pancreatic head. The optimal diagnosis of 
pancreatic trauma and its management approaches are still under debate. The East Association of Surgery for Trauma 
(EAST) guidelines recommend operative management for high-grade pancreatic trauma; however, several reports 
have reported successful outcomes with nonoperative management (NOM) for grade III/IV pancreatic injuries. Herein, 
we report a case of grade IV pancreatic injury that was nonoperatively managed through endoscopic and percutane-
ous drainage.

Case presentation:  A 47-year-old Japanese man was stabbed in the back with a knife; upon blood examination, 
both serum amylase and lipase levels were within normal limits. Contrast-enhanced computed tomography (CT) 
showed extravasation of the contrast medium around the pancreatic head and a hematoma behind the pancreas. 
Abdominal arterial angiography revealed a pseudo aneurysm in the inferior pancreatoduodenal artery, as well as 
extravasation of the contrast medium in that artery; coil embolization was thus performed. On day 12, CT revealed 
a wedge-shaped, low-density area in the pancreatic head, as well as consecutive pseudocysts behind the pancreas; 
thereafter, percutaneous drainage was performed via the stab wound. On day 22, contrast radiography through the 
percutaneous drain revealed the proximal and distal parts of the main pancreatic duct. The injury was thus diagnosed 
as a grade IV pancreatic injury based on the American Association for the Surgery of Trauma guidelines. On day 26, 
an endoscopic nasopancreatic drainage tube was inserted across the disruption; on day 38, contrast-enhanced CT 
showed a marked reduction in the fluid collection. Finally, on day 61, the patient was discharged.

Conclusions:  Although the EAST guidelines recommend operative treatment for high-grade pancreatic trauma, 
NOM with appropriate drainage by endoscopic and/or percutaneous approaches may be a promising treatment for 
grade III or IV trauma.

Keywords:  Penetrating pancreatic trauma, Duct injury, Nonoperative management

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat​iveco​
mmons​.org/publi​cdoma​in/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Pancreatic trauma is a rare condition for which the opti-
mal diagnosis and management are still under debate. 
The American Association for the Surgery of Trauma 
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(AAST) scale is the most common grading system for 
pancreatic injuries [1], classifying them into grades 
I to V depending on the extent of injury, main pancre-
atic duct involvement, and anatomical location. Grade 
I/II is defined as hematoma or laceration without main 
pancreatic duct involvement; grade III is defined as pan-
creatic body or tail injury with main duct involvement; 
and grade IV is defined as pancreatic head injury with 
main duct involvement. Grade V is defined as massive 
destruction to the pancreatic head. The East Association 
of Surgery for Trauma (EAST) guidelines recommend 
operative management for grade III and IV pancreatic 
trauma [2]; however, several studies have demonstrated 
that grade III/IV pancreatic injuries can be successfully 
treated with nonoperative management (NOM) [3–5]. 
Herein, we report a case of grade IV pancreatic injury 
that was nonoperatively managed through endoscopic 
and percutaneous drainage.

Case presentation
A 47-year-old Japanese man, stabbed in the back with a 
knife, was transferred to our emergency room. He pre-
sented with a stab-wound in his left back, and slight 
tenderness in his abdomen; although his hemodynamic 
state was unstable, it was improved by a bolus infusion. 
Upon blood examination, most laboratory parameters 
were normal, including hemoglobin and coagulation; 
both serum amylase and lipase levels were within nor-
mal ranges (61 U/L and 9 U/L, respectively). Contrast-
enhanced computed tomography (CECT) showed 
extravasation of the contrast medium around the pan-
creatic head, as well as hematomas behind the pancreas 
and in the left psoas muscle (Fig. 1); no other visceral or 
major vascular injuries were presented. We performed 
abdominal arterial angiography and extravasation of the 

contrast medium through the inferior pancreatoduode-
nal artery (IPDA), revealing a pseudo aneurysm in the 
IPDA branch (Fig. 2). Coil embolization of the IPDA was 
therefore performed, and the hemodynamic state was 
stabilized.

On day 1, the serum amylase level was elevated (1366 
U/L); however, duct injury was not confirmed via CT. 
Acute pancreatitis was diagnosed due to pancreatic 
trauma, and conservative treatment using octreotide was 
initiated. Additionally, magnetic resonance cholangio-
pancreatography was planned to evaluate duct involve-
ment; however, it was acknowledged that the metal clip 
used in a cholecystectomy performed more than 20 years 
prior might be contraindicative to magnetic resonance 
imaging. We therefore selected endoscopic retrograde 
cholangio-pancreatography (ERCP), as the presence of 
duct disruption was not completely denied.

On day 5, although ERCP was performed, the scope 
did not reach Vater’s papilla due to the narrow cavity of 
the decompressed duodenum. The serum amylase level 
gradually decreased and then normalized. On day 12, CT 
revealed a wedge-shaped, low-density area in the pancre-
atic head, and consecutive pseudocysts behind the pan-
creas and in the left psoas muscle (Fig. 3). Thereafter, a 
percutaneous drain was placed through the stab wound, 
behind the pancreatic head. On day 22, contrast radiog-
raphy through the percutaneous drain revealed the proxi-
mal and distal parts of the main pancreatic duct (Fig. 4); 
therefore, the patient was diagnosed with AAST grade IV 
pancreatic injury. On day 26, an endoscopic nasopancre-
atic drainage (ENPD) tube was inserted across the dis-
ruption (Fig. 5), and on day 38, CECT showed a marked 
reduction in the fluid collection (Fig. 6). The ENPD tube 
was changed to an endoscopic retrograde pancreatic 
drainage (ERPD) tube on day 40, and he was discharged 

Fig. 1  Image showing extravasation of the contrast medium around the pancreatic head (arrow), and hematomas behind the pancreas and in the 
left psoas muscle (arrowheads).
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on day 61. The ERPD tube was removed 10 months later, 
and stenosis has not been confirmed on magnetic reso-
nance cholangiopancreatography after 1.5 years.

Discussion
Pancreatic trauma rarely occurs when compared with 
other solid organ injuries of the abdomen; the incidence 
of pancreatic injuries among all types of trauma has been 
reported as 0.21−0.32% in three databases [6–8]. Among 
patients with all types of abdominal injuries, 3.1% of pan-
creatic injury cases were confirmed according to a review 
of the National Trauma Data Bank [9]. Pancreatic injury 
is usually associated with other abdominal traumas: 
liver (15.7%), vascular (15.5%), spleen (9.3%), mesenteric 
(8.1%), duodenum (5.8%), and kidney (5.4%) [10]. Owing 

to its location and proximity to other organs and major 
vascular structures, isolated pancreatic injuries are rare, 
especially in penetrating trauma; only 3% of penetrating 
injuries of the pancreas are isolated [10, 11].

Treatment for grade III and IV pancreatic trauma is 
controversial. The EAST guidelines recommend NOM 
for grade I and II pancreatic injuries, and operative man-
agement for grade III and IV injuries [2]. Indeed, Siboni 
et al. showed that NOM for severe pancreatic trauma 
such as grade IV or V was associated with higher mortal-
ity (nonoperative: 6%; laparotomy alone: 3%; repair/resec-
tion: 0%) [9]; however, some researchers have reported 
that the mortality rate of grade III and IV was not signifi-
cantly different between the operative and nonoperative 
treatment groups (13.8% vs. 12.3%, respectively) [10], or 

Fig. 2  Abdominal arterial angiographic image showing the pseudo aneurysm in the branch of the inferior pancreatoduodenal artery (arrow) and 
extravasation of the contrast medium from that artery (arrowheads).

Fig. 3  Computed tomographic image showing a wedge-shaped, low-density area in the pancreatic head (arrow), and consecutive pseudocysts 
behind the pancreas and in the left psoas muscle (arrowheads).
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between the resection and nonresection groups (15.1% 
vs. 18.4% in grade III, and 24.0% vs 27.1% in grade IV, 
respectively) [12]. Additionally, the length of hospital stay 
was not significantly different between the two groups 
(32 days vs. 29 days, respectively) [10]. The present case 
was successfully managed by NOM with endoscopic and 
percutaneous drainage. Although the EAST guidelines 
recommend operative treatment for high-grade pancre-
atic trauma, NOM with the appropriate drainage may be 
a promising treatment for grade III or IV trauma, espe-
cially at facilities with expertise in interventional radiol-
ogy and endoscopy.

The treatment approaches of NOM include endo-
scopic ductal stenting alone, percutaneous drainage 
alone, endoscopic cysto-enterostomy alone, and a com-
bination of the above. Koganti et al. reported that NOM 
with percutaneous drainage alone or endoscopic cyst-
enterostomy alone showed a high morbidity rate, with 

Fig. 4  Contrast radiographic image through the percutaneous drain showing the distal part of the main pancreatic duct.

Fig. 5  3-Dimensional image of the abdominal computed 
tomography scan showing the stent across the ductal disruption and 
percutaneous drainage tube.

Fig. 6  Computed tomographic image showing a marked reduction in the fluid collection after drainage.
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abdominal abscess in 6/10 cases, and pseudocyst forma-
tion in 8/10 cases [13]. Kim et al. reported that NOM 
with endoscopic stent insertion alone resulted in pseudo-
cyst formation in 8/11 cases, main pancreatic duct stric-
ture in 4/11 cases, and pancreatic atrophy of the distal 
part in 3/11 cases [14]. In our case, complications such as 
abscess formation, pseudocyst formation, and duct stric-
ture were not confirmed after drainage. We believe that 
the combination of ductal and percutaneous drainage 
facilitated the success of NOM.

The practical use of octreotide for the management of 
pancreatic trauma is controversial [15, 16]. The EAST 
guidelines conditionally recommend routine use of 
octreotide as a postoperative prophylaxis for traumatic 
pancreatic injuries to prevent fistula. However, the sup-
porting studies are not well designed and contain a small 
number of the patients; therefore, further clinical trials 
are warranted to overcome these limitations.

Regarding pancreatic resection, parenchymal preserva-
tion is paramount with respect to endocrine and exocrine 
functions. After pancreatoduodenectomy (PD), up to 
30% of nondiabetic patients develop postoperative, new-
onset diabetes, while 14−15.5% experience persistent 
glucose intolerance for 1−8 years after PD. In addition, 
exocrine dysfunction was observed during the long-term 
follow-up post-PD for benign and malignant tumors in 
25% and 49% of patients, respectively [17]. If operative 
treatment is used for grade III/IV pancreatic trauma, it is 
necessary to preserve pancreatic parenchyma for as long 
as possible.

Lin  et  al. investigated the long-term outcomes of 
stent insertion; they described that ductal stricture was 
a major complication [18]. Abe et al. reported the same 
complication after stent insertion (4); thus, follow-up of 
post-stenting is warranted for a period. In our case, the 
ERPD tube was removed after 10 months, and stenosis 
and atrophy have not been confirmed on magnetic reso-
nance cholangiopancreatography after 1.5 years.

Conclusions
Here, we reported a case of successfully managed endo-
scopic pancreatic duct stenting and percutaneous drain-
age for grade IV pancreatic injury. This suggests that 
treatment using a combination of endoscopic and percu-
taneous drainage may avoid the need for operation.
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