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Pancreaticoduodenectomy (PD) is a complex surgical procedure performed to treat various conditions,
including pancreatic head cancer and ampullary tumors. Postoperative pancreatic fistulas (POPFs) remain
one of the most challenging complications of PD, with potentially severe consequences such as abscess
formation, bleeding, and even mortality. To mitigate the risk of POPFs, internal pancreatic stents are often
employed to promote healing by diverting pancreatic secretions. Although internal stents offer advantages,
including the avoidance of external drainage, complications such as stent migration, cholangitis, and liver
abscesses have been commonly documented. A jejunal perforation caused by internal pancreatic stents,
however, is an extremely rare complication. In this report, we describe three cases of jejunal perforations
caused by internal pancreatic stents following PD and present a modified technique to reduce the risk of this
complication.

Corresponding author: Shunsuke Tamura, tamura4213@gmail.com

Three cases of jejunal perforation following PD were observed. In Case 1, a 69-year-old female developed
intra-abdominal abscesses, and computed tomography (CT) revealed a perforation caused by a pancreatic
stent, necessitating reoperation. In Case 2, an 83-year-old male exhibited a perforation and hematoma on
CT 36 hours after surgery, requiring reoperation. In Case 3, a 66-year-old male presented with an
inflammatory response five days post-surgery. CT revealed stent-related perforation, leading to reoperation.
All patients fully recovered following surgical intervention.

These cases underscore the importance of careful pancreatic stent placement during PD to minimize
complications. The likely cause of the jejunal perforations was the perpendicular angle of the stent
placement, leading to erosion of the jejunal wall. To address this issue, a modified technique was introduced,
involving advancing the stent 5 cm into the jejunal lumen to reduce any direct pressure on the jejunal wall.
This adjustment has prevented further cases of perforation, highlighting the critical need for surgical
vigilance and technical modifications to enhance patient outcomes following PD.

Categories: General Surgery
Keywords: internal stent, jejunal perforation, pancreaticoduodenectomy, pancreatic stent, postoperative
complication, surgical technique

Introduction

Pancreaticoduodenectomy (PD) is a complex surgical procedure performed for various benign and

malignant conditions affecting the periampullary region, including pancreatic head cancer, duodenal cancer,
and ampullary tumors. Despite improvements in surgical techniques and perioperative management that
have led to reduced mortality rates of less than 5% in high-volume centers, PD is still associated with
significant postoperative morbidity [1,2]. Among the most common and challenging complications following
PD are postoperative pancreatic fistulas (POPFs), which can result in serious consequences such as intra-
abdominal abscesses, bleeding pseudoaneurysms, and, in severe cases, postoperative mortality due to the
enzymatic activity of pancreatic secretions [1-3].

To mitigate the risk of a POPF, various strategies have been employed, one of which is the use of a
pancreatic stent across the pancreatojejunostomy [4]. The stent helps to maintain duct patency and
promotes the healing of the anastomosis by diverting pancreatic secretions [5]. Both internal and external
stenting have been utilized in clinical practice, with no significant differences reported in terms of POPF
incidence or patient quality of life [6-8]. Internal stenting, however, is often preferred due to the elimination
of external drains, which may cause patient discomfort and complications related to prolonged external
drainage [7,9,10]. Despite its advantages, internal stenting is not without risks. Abnormal stent migration
has been documented in previous studies, with complications such as cholangitis, liver abscesses, and
pancreatitis reported in some cases [11-14]. However, jejunal perforation caused by internal pancreatic
stents is an exceedingly rare complication, and there are a few reports of this occurrence in the literature
[15-17].
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In this report, we present three cases of jejunal perforations caused by internal pancreatic stents following
PD. These cases highlight the potential complications associated with internal pancreatic stents and
emphasize the importance of careful consideration in stent placement techniques to minimize the risk of
perforation. Furthermore, we describe a modification in the stent placement technique that has been
implemented to prevent future occurrences of stent-related jejunal perforation.

Case Presentation
Case 1

A 69-year-old female with a history of fatty liver underwent PD for pancreatic head cancer. An end-to-side,
duct-to-mucosa pancreatojejunostomy was performed with a trans anastomotic 6Fr internal pancreatic
stent (MD-41520, SB-KAWASUMI, Kanagawa Japan), secured with rapidly absorbable chromic sutures.
Postoperatively, the patient developed intra-abdominal abscesses, which required repeated drainage. On
postoperative day 36, computed tomography (CT) revealed that the pancreatic stent had perforated the
jejunal wall, opposite the site of the pancreatojejunostomy (Figures /A, 1B).

FIGURE 1: Enhanced abdominal computed tomography of Case 1.

Computed tomography showed the pancreatic stent penetrating the jejunum (arrowhead).

A: axial view, B: sagittal view.

An emergency reoperation was performed. The greater omentum covering the perforation in the jejunum
was excised, and the pancreatic stent, which had perforated from the jejunum into the abdominal cavity, was
identified and removed. The perforation in the jejunum was sutured closed. The patient's vital signs
stabilized from the first day after reoperation, and no abdominal pain was observed. The patient was
discharged 54 days after the initial surgery, and postoperative CT revealed no abnormalities (Figure 2).
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FIGURE 2: Plain abdominal computed tomography of Case 1 performed
four months after the initial surgery.

Computed tomography showed no pancreatic stent and no evidence of intra-abdominal fluid collection
(arrrowhead: pancreas).

Case 2

An 83-year-old male with a history of atrial fibrillation underwent PD for pancreatic head cancer. An end-to-
side, duct-to-mucosa pancreatojejunostomy was performed with a trans anastomotic 5Fr internal pancreatic
stent (MD-41515, SB-KAWASUMI, Kanagawa Japan), secured with rapidly absorbable chromic sutures.
Bleeding from the drain was observed 36 hours after the initial surgery. Emergency CT revealed that the
pancreatic stent had penetrated the jejunal wall, contralateral to the pancreatojejunostomy, and a
hematoma was noted dorsal to the jejunal loop (Figure 53).
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FIGURE 3: Enhanced abdominal computed tomography of Case 2.

Computed tomography showed the pancreatic stent penetrating the jejunum (arrowhead) and a hematoma on the
dorsal section of the jejunal loop (arrow).

An emergency reoperation was performed. The pancreatic stent had perforated the jejunal wall and damaged
a mesenteric vessel, causing the bleeding. The mesentery of the jejunal stump was divided, the pancreatic
stent penetrating the jejunal wall was resected, and the perforation in the jejunal wall was sutured

closed. The patient's vital signs stabilized from the first day after reoperation, with no abdominal pain

reported. Postoperative CT revealed no abnormalities (Figure 4). The patient was discharged 51 days after
the initial surgery.

FIGURE 4: Enhanced abdominal computed tomography of Case 2
performed 11 days after the reoperation.

Computed tomography showed the distal end of the pancreatic stent located within the jejunal loop (arrowhead).
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Case 3

A 66-year-old male with a history of hypertension underwent PD for duodenal cancer. An end-to-side, duct-
to-mucosa pancreatojejunostomy was performed with a trans anastomotic 6Fr internal pancreatic stent
(MD-41520, SB-KAWASUMI, Kanagawa Japan), secured with rapidly absorbable chromic sutures. On
postoperative day five, blood tests revealed an increased inflammatory response. An emergency CT scan
showed that the pancreatic stent had penetrated the jejunal wall, contralateral to the pancreatojejunostomy,
prompting an emergency reoperation (Figure 5).

FIGURE 5: Enhanced abdominal computed tomography of Case 3.

Computed tomography showed the pancreatic stent penetrating the jejunum (arrowhead).

The mesentery of the jejunal stump was divided, the pancreatic stent penetrating the jejunal wall was
resected, and the perforation in the jejunal wall was sutured. The patient's vital signs stabilized from the first
day after reoperation, with no abdominal pain reported. Postoperative CT revealed no abnormalities (Figure
6). The patient was discharged 37 days after the initial surgery.
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FIGURE 6: Enhanced abdominal computed tomography of Case 3
performed 5 days after the reoperation.

Computed tomography showed the distal end of the pancreatic stent located within the jejunal loop (arrowhead).

Surgical procedure

In the cases prior to the jejunal perforation incidents, the internal pancreatic stent was initially managed by
cutting the stent to a length of approximately 6 cm. The pancreatic stent was first inserted into the main
pancreatic duct, and the opposite end of the stent was then introduced through the anastomotic opening
into the jejunum. The stent was secured in place using absorbable sutures (Figures 74, 7B).

A B

FIGURE 7: Technique for internal pancreatic stent placement.

A) A pancreatic stent, cut to about 6 cm, was inserted into the main pancreatic duct; B) The opposite end of the
stent was introduced through the anastomotic opening into the jejunum.

Image Credits: Shunsuke Tamura

Following the occurrence of a jejunal perforation in several cases, we modified our technique. In the revised
approach, the pancreatic stent was first inserted into the main pancreatic duct and was secured with
absorbable sutures. Subsequently, the aluminum needle attached to the stent was introduced through the
anastomotic opening into the jejunum and advanced approximately 5 cm distally along the jejunal lumen
toward the anal side. The stent was then passed through the jejunal wall and trimmed, and the area where
the stent perforated the jejunal wall was closed with sutures (Figures 8A-8C).
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FIGURE 8: Technique for internal pancreatic stent placement.

A) A pancreatic stent was inserted into the main pancreatic duct; B) The aluminum needle attached to the stent
was introduced through the anastomotic opening into the jejunum, advanced 5 cm distally, and passed through
the jejunal wall; C) The stent was secured with absorbable sutures and trimmed, and the perforation site in the
jejunal wall was closed with sutures.

Image credits: Shunsuke Tamura.

Discussion

The placement of a pancreatic stent across the pancreatojejunostomy is a widely accepted strategy to reduce
the risk of a POPF after PD [4,5]. However, with the increasing use of pancreatic stents, complications have
also been reported [11-14]. For external pancreatic stents, complications such as unintentional
dislodgement of the stent or pancreatic duct strictures after removal have been noted [7,17]. On the other
hand, in the case of internal pancreatic stents, complications such as cholangitis, pancreatitis, and liver
abscesses due to stent migration have been observed, with pancreatic stent-related complications often
occurring within 1-2 years postoperatively [12]. There have been two case reports of small bowel
perforations caused by migration of internal pancreatic stents, occurring 2 and 19 years postoperatively
[15,16]. However, cases of an early postoperative jejunal perforation on the contralateral side of the
pancreatojejunostomy, as seen in our cases, are exceedingly rare, with only one previously reported case in
the literature [17]. In our report, we present three cases in which the trans anastomotic stent perforated the
jejunal wall contralateral to the pancreatojejunostomy, leading to significant postoperative complications,
including an intra-abdominal abscess, hematoma, and perforation requiring surgical intervention.

The jejunal perforation observed in these cases may be attributed to the angle of the pancreatic stent
insertion, which likely contributed to the stent's perforation. Initially, the stents were inserted with a shorter
length, causing direct contact with the jejunal wall at a near-perpendicular angle. In a previous case report,
it was noted that the angle at which the pancreatic stent contacted the jejunal wall was nearly perpendicular,
leading to irritation of the jejunal wall and resulting in perforation [17]. Similarly, the stent was placed at a
nearly perpendicular angle to the jejunal wall in our present cases, thus causing mechanical stress at the
point of contact, leading to the eventual erosion and penetration of the jejunal wall.

These cases highlight the need for careful consideration of the pancreatic stent placement technique during
pancreatojejunostomy. To prevent similar complications, it is important to insert the stent at a less
perpendicular trajectory, avoiding direct pressure on the jejunal wall. As this rare complication of stent
penetration occurred at a rate of 2.1% over 14 years, we considered it necessary to improve the stent
insertion technique. Our revised approach involved inserting the pancreatic stent through the pancreatic
duct and then advancing it an additional 5 cm distal into the jejunal lumen after passing it through the
jejunal wall. The stent was then cut and left in place within the jejunal lumen. By advancing the stent further
into the jejunal lumen, the risk of perpendicular contact and subsequent perforation of the jejunal wall was
reduced. While this adjustment in the technique has successfully prevented stent-related jejunal
perforations, complications such as stent migration into the jejunum and subsequent jejunitis have still
been observed.

This case series emphasized the importance of careful consideration of the stent insertion techniques during
PD, particularly in the placement angle and positioning of the pancreatic stent relative to the jejunal wall.
While pancreatic stents play a crucial role in reducing POPFs, attention must be paid to their potential
complications, including stent migrations and jejunal perforations. The described modification in the
technique may serve as a useful strategy for surgeons to avoid such complications and improve patient
outcomes; however, as complications related to stent migration can still occur, further investigation is
warranted.

Conclusions
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Our cases highlight a rare but serious complication of a jejunal perforation due to internal pancreatic stents.
Further research and a larger cohort of patients are necessary to validate the long-term efficacy and safety of
this modified approach. Nevertheless, these cases highlight the critical need for vigilance and prompt
management of complications associated with pancreatic stent migration in pancreatojejunostomy.
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