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Post-Pancreaticoduodenectomy Jejunal Perforation and 
Pancreatic Fistula Caused by Pancreatic  

Intraductal Stent

Heng Lva, b, Jian Shun Gec, Jie Zhanga, d

Abstract

Postoperative pancreatic fistula (POPF) is a highly dangerous compli-
cation following pancreaticoduodenectomy (PD). In this case, a pan-
creatic intraductal stent was inserted into the pancreatic duct after PD, 
and the pancreatic intraductal stent punctured the intestinal wall, result-
ing in POPF. Pancreatic fistula and digestive tract perforation for this 
reason have not been reported clinically and have certain significance. 
We present a case of a male patient who underwent PD for a malignant 
pancreatic tumor. He was admitted for treatment due to recurrent he-
matemesis and melena postoperatively. Abdominal imaging and bio-
chemical and cytological examinations of ascitic fluid suggest that the 
patient may have POPF and gastrointestinal perforation. After a series 
of treatments, the patient’s pancreatic fistula and abdominal infection 
did not improve. After consultation with the patient’s family, they de-
cided to refuse further treatment and the patient was discharged. Tradi-
tional pancreatic intraductal stents may not necessarily reduce postop-
erative complications and may also lead to potential adverse reactions.
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Introduction

Pancreaticoduodenectomy (PD), more commonly known as 
the Whipple procedure, is the gold standard surgical technique 
for tumors located in the head and uncinate process of the pan-
creas. It is the only potentially curative method available. Due 
to the intricate anatomy surrounding the pancreas and the in-

volvement of multiple organ resection and anastomosis, PD is 
considered one of the most challenging surgeries in the field.

Fortunately, with advancements in surgical expertise and 
technology, the postoperative mortality rate for PD has sig-
nificantly decreased over time. In the 1970s and 1980s, the 
postoperative mortality rate of PD was approximately 25-30%. 
Currently, the mortality rate after PD is only 2-4% [1]. Despite 
this positive trend, the occurrence and severity of postopera-
tive complications of PD remain a concern.

Various complications may arise following PD, including 
surgical site infections, delayed gastric emptying, bile leak-
age, bleeding, and the most perilous of all, pancreatic fistula 
[2]. Over the past few decades, the medical community has 
actively explored methods to reduce the risk of postoperative 
pancreatic fistula (POPF). These methods include the use of 
different anastomotic techniques and the application of pan-
creatic ductal stents in PD.

In this article, we present a case of a patient with pancreatic 
mucinous adenocarcinoma who underwent pylorus-preserving 
PD. Unfortunately, the patient developed a pancreatic fistula 
and gastrointestinal perforation after PD. These complications 
were attributed to the use of pancreatic intraductal stent.

Case Report

We present a case of a male patient with pancreatic mucinous 
adenocarcinoma who underwent pylorus-preserving PD. After 
PD, the patient was repeatedly admitted to the hospital due to 
hematemesis, melena, and fatigue. After a series of examina-
tions and analyses, it is believed that pancreatic fistula and gas-
trointestinal perforation were caused by the use of pancreatic 
ductal stents after PD.

Computed tomography (CT) scan revealed characteristic 
changes following PD, including alterations after bile-jejunum 
and gastro-jejunum anastomosis. High-density anastomotic 
shadow was observed in the local position, and the wall of gas-
tric remnant, intestinal and gastro-jejunum anastomosis showed 
edema and thickened slightly. The intrahepatic and extrahepatic 
bile ducts were slightly dilated, and pneumobilia was observed. 
Furthermore, the surrounding fat space of the abdominal and 
pelvic cavities was blurred, especially the mesentery. The right 
gastric, hepatic hilar, mesenteric and paraaortic lymph nodes 
were enlarged with unclear boundaries. Fluid density images 
were observed in the edges of liver and spleen, the mesenteric 
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space, bilateral paracolic sulci, and pelvic cavity. The intraductal 
stent was located in the main pancreatic duct, and the right end 
of the intraductal stent extended outside the intestinal lumen.

Cytological examination of ascitic fluid (on February 17, 
2020) showed yellow color, positive levamisole test, white 
blood cell count of 9,300 × 106/L, and white blood cell differen-
tial counts of monocytes 0.1 and polymorphonuclear cells 0.9. 
Biochemical examination of ascitic fluid (on February 18, 2020) 
showed total protein of 19.6 g/L, albumin of 12.7 g/L, globulin 
of 6.9 g/L, lactate dehydrogenase of 2,112.7 U/L, glucose of 1.12 
mmol/L, adenosine deaminase of 35.1 U/L, and high-sensitivity 
C-reactive protein of 54.81 mg/L. Amylase in ascitic fluid (on 
February 17, 2020) was 1,920.00 U/L. Bacterial culture of as-
citic fluid (on February 17, 2020) showed Enterococcus faecalis. 
The above ascitic fluid examination showed that the patient had 
digestive tract perforation and pancreatic fistula after PD. Imag-
ing examinations further revealed that the right end of the drain-
age tube was correctly positioned within the intestinal cavity.

After a series of treatments, the patient’s pancreatic fistula 
and abdominal infection did not improve. After consultation 
with the patient’s family, they decided to refuse further treat-
ment and the patient was discharged.

Figures 1 and 2 show the patient’s abdominal CT images 
before and after surgery.

Discussion

In this case, the patient experienced postoperative jejunal per-
foration and pancreatic fistula after PD, which was caused by 

the use of pancreatic intraductal stent. The use of pancreatic 
intraductal stent to guide pancreatic fluid drainage has been 
a subject of study in order to reduce the occurrence of POPF. 
However, research findings in this area are controversial. One 
study comparing stent placement and non-stent placement in 
444 patients undergoing PD after proximal pancreatectomy 
showed that the stent group had a higher rate of clinically rel-
evant POPF (29%) compared to the non-stent group (11%) [3]. 
Another retrospective study of 553 patients who underwent 
PD found similar rates of clinically relevant POPF between 
the stent and non-stent groups [4]. These studies suggest that 
the use of pancreatic intraductal stent does not reduce the fre-
quency or severity of POPF after pancreatic resection.

Furthermore, a study evaluating the long-term complica-
tions of PD with or without a stent in patients after PD found 
no significant differences between the two groups after at least 
3 years of follow-up [5]. Another prospective study using mag-
netic resonance imaging (MRI) to evaluate the prevention of 
non-fibrotic pancreatic fistula after PD with an external stent 
showed no significant difference in the occurrence of pancre-
atic fistula between the stent and non-stent groups [6]. These 
findings suggest that the placement of intraductal stents in the 
pancreatic duct after pancreatic resection may not affect the 
occurrence of PODF and may even have negative effects.

Regarding drainage methods after PD, internal drainage 
is considered superior to external drainage in routine postop-
erative care. A prospective randomized trial showed that both 
internal and external drainages were safe measures for PD, but 
internal drainage simplified postoperative management and 

Figure 1. The second day after PD, the abdominal CT scan shows the 
pancreatic intraductal stent in place, extending from the main pancre-
atic duct into the intestinal lumen (arrow). CT: computed tomography; 
PD: pancreaticoduodenectomy.

Figure 2. The terminal portion of the pancreatic intraductal stent 
breaches the intestinal wall, protruding into the extraluminal space, 
resulting in the formation of jejunal perforation and pancreatic fistula. 
The left arrow shows peritoneal effusion and the right arrow shows the 
perforation site.
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potentially reduced the length of hospital stay [7]. Another 
multicenter trial compared external stent placement to internal 
stent placement and found a higher incidence of clinically rel-
evant POPF in the external stent group [8].

The pancreatic intraductal stent was placed in the main pan-
creatic duct and extended into the jejunal lumen, aiming to drain 
pancreatic fluid into the jejunum. However, in this case, the end of 
the intraductal stent breaks through the intestinal, leading to a pan-
creatic fistula and gastrointestinal perforation. The use of pancre-
atic intraductal stent was mentioned in the case, and the patient’s 
multiple hospitalizations may be due to poor postoperative heal-
ing of the anastomosis and anastomotic bleeding. The use of pan-
creatic intraductal stent may have contributed to the occurrence of 
pancreatic fistula, which worsened the patient’s condition.

Conclusions

In conclusion, this case highlights the potential complications 
that can arise after pancreatic resection surgery, particularly 
those related to anastomotic and gastrointestinal issues. Col-
laborative interdisciplinary management is crucial to improv-
ing treatment outcomes and prognosis in these patients. The 
choice of pancreatic stents and drainage methods may also 
play a significant role in patient outcomes. Further research 
is needed to determine the optimal strategies, considering in-
dividual patient factors and intraoperative conditions, in order 
to reduce the incidence of POPF and minimize complications.
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