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Abstract

Pancreatic fistula is a known complication of distal pancreatectomy. Endotherapy with pan-
creatic duct stent placement and pancreatic sphincterotomy has been shown to be effective
in its management; however, experience of endotherapy in the management of this com-
plication has not been extensively reported from the United States. Preoperative endoscopic
retrograde cholangiopancreatography (ERCP) with pancreatic stent placement has also been
proposed to prevent this complication after distal pancreatectomy. In our cohort of 59
patients who underwent distal pancreatectomy, 13 (22%) developed a pancreatic fistula in
the immediate postoperative period, of whom 8 (14%) patients (5 female, mean age 52 years)
were referred for an ERCP because of ongoing symptoms related to the pancreatic fistula.
The pancreatic fistula resolved in all patients after a median duration of 62 days from the
index ERCP. The median number of ERCPs required to document resolution of the pancreatic
fistula was 2. Although a sizeable percentage of patients develop a pancreatic fistula after
distal pancreatectomy, only a small percentage of patients require ERCP for management of
this complication. Given the high success rate of endotherapy in resolving pancreatic fistula
and the fact that the majority of patients who undergo distal pancreatectomy never require
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an ERCP, performing ERCP for prophylactic pancreatic duct stent prior to distal pancreatec-
tomy might not be necessary. © 2013 S. Karger AG, Basel

Introduction

Distal pancreatectomy with or without splenectomy is performed for the management
of pancreatic lesions that arise left of the superior mesenteric vein. It accounts for about
25% of all pancreatic resections performed for solid or cystic lesions arising in the distal
body or the tail of the pancreas [1]. This surgery is fairly well tolerated with an overall
mortality rate of about 3% or less [2]. However, some patients develop pancreatic fistula as a
complication of this procedure, which accounts for significant post procedure morbidity. The
incidence of this complication can be as high as 26%, however it tends to be much lower (in
the 5% range) in high-volume centers [1-3]. Some of the risk factors associated with pan-
creatic fistula after distal pancreatectomy include decreased albumin level, concurrent sple-
nectomy, increased body weight, increased duration of surgery, higher American Society of
Anesthesiologists score and impaired renal function [4-6]. A number of interventions such
as sealing of the pancreatic duct stump with fibrin glue [7] or BioGlue [8], use of periopera-
tive octreotide or variations in surgical techniques have been proposed to minimize the
occurrence of pancreatic fistula after distal pancreatectomy, however pancreatic fistula
tends to occur despite these interventions.

The efficacy of endotherapy in helping resolve pancreatic fistula after distal pancreatec-
tomy has been described in the past, mostly in studies reported from Europe [9, 10] and
more recently by a group from the United States [11]. Recently, even the use of preoperative
pancreatic duct stenting to prevent postoperative pancreatic fistula has been explored in
two studies, one from Germany [12] and one from Japan [13], and both these studies con-
cluded that this intervention prevented the development of pancreatic fistula after distal
pancreatectomy. However, the feasibility of this practice has never been explored in the
United States.

Since the experience of endotherapy for the management of post distal pancreatectomy
pancreatic fistulas in the United States has not been widely reported, the aim of this study
was to estimate the incidence of pancreatic fistula after distal pancreatectomy (with or
without splenectomy) and to evaluate the efficacy of endoscopic therapy in the management
of this complication in our tertiary care center.

Methods

Subjects

The surgical pathology database at the University of Kansas Medical Center was queried
for patients who underwent ‘pancreatectomy’, ‘distal pancreatectomy’ and ‘splenectomy’.
The endoscopy database at our institution was also queried for patients who underwent
endoscopic retrograde cholangiopancreatography (ERCP) between January 2005 and July
2010 for evaluation of ‘pancreatic leak’ or ‘pancreatic fistula’. Baseline demographics, dura-
tion between successive ERCPs and pancreatography findings on index and successive
ERCPs were reviewed. Depending on the severity of distal occlusion failure, patients were
classified into three categories based on the International Study Group on Pancreatic Fistula
Working Group (ISGPFWG) grading criteria: (i) Grade A: patients whose pancreatic fistula
resolves spontaneously without the need for any intervention. (ii) Grade B: there is a re-
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quirement for change in clinical management due to the pancreatic fistula, however patients
are not severely ill. (iii) Grade C: severely ill and septic patients due to refractory pancreatic
fistula that necessitates a major change in clinical management. This study was approved by
the Human Subjects Committee at the University of Kansas Medical Center.

Endoscopic Data

The ERCP reports of all patients who met the inclusion criteria for the study were re-
viewed. The following data were extracted: (a) presence or absence of a pancreatic fistula on
the initial or subsequent ERCP, (b) location of the pancreatic fistula, (c) type of intervention
performed during ERCP, such as placement of a stent, sphincterotomy, etc., and (d) com-
plications, if any, during the procedure.

If a stent is placed during the initial ERCP, as a practice pattern we perform repeat ERCP
within about 6-8 weeks. The stent is replaced if the pancreatic fistula is found on the
subsequent ERCP up until complete resolution of the pancreatic fistula is documented. The
ERCP is performed earlier if there is any clinical suspicion of stent occlusion. Care was taken
to avoid high-pressure injection into the pancreatic duct to prevent reopening of the
pancreatic fistula. All ERCP procedures were performed by an experienced endoscopist
(M.0.) who performs 400-500 ERCPs annually.

Statistical Analysis

Data are expressed as percentages for categorical variables and median values for linear
variables, unless specified otherwise. Student’s t test was used to analyze linear variables
where necessary. p < 0.05 was used for statistical significance.

Results

During the study period, 59 patients (41 female) underwent distal pancreatectomy, of
whom 48 also underwent concurrent splenectomy. The mean age of the patients in this
cohort was 55 years (range 23-83). Thirteen patients (22%) developed pancreatic fistula in
the immediate postoperative period. Five of these patients (8%) improved spontaneously
(grade A) with placement of a percutaneous drain. Eight (14%) patients (5 female, mean age
52 years) met the criteria for ISGPFWG grade B pancreatic fistula and were referred for an
ERCP for ongoing symptoms. The ERCP was performed after a median duration of 42 days
(range 13-85) after surgery. Cannulation of the pancreatic duct was successful in all pa-
tients. Pancreatic fistula was documented in the initial ERCP in all patients and a representa-
tive pancreatography image is depicted in figure 1. A 5-French plastic stent of varying size
(3-8 cm long) was placed in the pancreatic duct during the index ERCP in all patients to help
resolve the pancreatic fistula (representative pancreatogram in fig. 2). Pancreatic sphincter-
otomy was not performed in any of the patients. The median number of ERCPs required to
document resolution of the pancreatic fistula (representative pancreatogram in fig. 3) was 2
(range 2-10). All patients had resolution of the pancreatic fistula after a median duration of
62 days (range 28-379). Individual patient characteristics, details and number of endoscopic
interventions, and patient outcomes are presented in table 1. No serious complications were
reported with any of the ERCP procedures.
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Discussion

The results of our study indicate that pancreatic fistula after distal pancreatectomy
occurs in a sizeable percentage of patients. Some of these patients are referred in considera-
tion for endotherapy as the pancreatic fistula does not resolve spontaneously. Transpapil-
lary pancreatic duct stent placement appears to be effective in this scenario as shown by the
results above. Most patients have resolution of the pancreatic fistula by the time of the
second ERCP, however a few patients require repeated ERCPs to help with healing of the
pancreatic fistula. The efficacy of endotherapy for resolution of pancreatic fistula in our
series of patients is comparable to other studies [9-11]. A variety of techniques have been
described for the management of post distal pancreatectomy pancreatic fistula, including use
of 5- or 7-French stents and performance of concurrent pancreatic sphincterotomy. No head
to head comparisons were made between these different techniques to establish superiority
of one technique over the other. However, it could be argued that in the patients in our co-
hort who took longer than expected to resolve the pancreatic fistula, performing a pancreatic
sphincterotomy or placing a larger-caliber pancreatic duct stent could have reduced the
transpapillary pressure gradient even further and helped accelerate the healing process of
the fistula.

Pancreatic fistula after distal pancreatectomy is a serious complication that is associated
with significant utilization of health care resources. The health-related costs are almost
doubled in patients with this complication after distal pancreatectomy [14]. Hence, any
strategy to minimize or eliminate the risk of pancreatic fistula after distal pancreatectomy
will not only minimize morbidity related to the procedure, but also result in significant cost
savings for the patient. To this effect, several strategies are being investigated, including the
use of fibrin glue and BioGlue as well as alterations in surgical techniques for closure of the
pancreatic remnant. However, none of these have proven to be ‘fool proof’ in the prevention
of post distal pancreatectomy pancreatic fistula. Recently, prophylactic pancreatic duct
stenting by ERCP has been explored as another strategy to prevent pancreatic fistula after
distal pancreatectomy, and it appears to be very effective in preventing this complication
[12,13].

All the studies focusing on prophylactic pancreatic duct stent placement to prevent post
distal pancreatectomy pancreatic fistula were performed in Europe or Japan. In a recent
German case-control study, in the intention to treat analysis, 8 ERCPs with pancreatic duct
stent placement needed to be performed to prevent one grade B or C pancreatic fistula. It is
unclear how this practice pattern would fit in the United States health care system, consid-
ering the number of ERCPs that need to be performed to prevent one pancreatic fistula
formation. The medical malpractice litigation related to ERCP [15] in the United States could
also be a deterrent to gastroenterologists to perform this procedure for this indication at this
time. The other factor that needs to be considered is that the majority of patients who
undergo distal pancreatectomy never require an ERCP, and even in those who require an
ERCP, the pancreatic fistula resolves within a couple of months, and not more than 2 ERCPs
are required in the majority of patients. If the potential complications are factored into the
cost model, it is unclear whether preoperative pancreatic duct placement in all patients who
undergo distal pancreatectomy would be financially feasible. Targeting prophylactic pan-
creatic duct stent placement to those patients who are at high risk for developing post distal
pancreatectomy pancreatic fistula based on preoperative characteristics such as low al-
bumin level, elevated creatinine, age <65 years or higher American Society of Anesthesiol-
ogist score appears to be an attractive option, however this has not been shown in a
controlled setting.
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The limitations of our study are that it is a retrospective study, the relatively small num-

ber of patients who underwent endotherapy for post distal pancreatectomy pancreatic
fistula, and the inability to determine which patient has a higher risk of pancreatic fistula
formation or what patient characteristics are associated with the requirement for multiple
endoscopic interventions for fistula closure. It could be pointed out that in our study, we
used pancreatic duct stents of different sizes and that this could account for varying clinical
outcomes. The pancreatic duct stent size was chosen based on the pancreatic duct anatomy.
Also, it could be argued that in the 2 patients who had multiple procedures (ERCPs) to
document fistula closure, injecting contrast with high pressure into the pancreatic duct may
have reopened the pancreatic duct fistula, leading to subsequent pancreatic duct stenting,
however care was taken to avoid this phenomenon during the procedure. These patients
continued to undergo ERCPs as opposed to definitive surgery as they were felt to be poor
surgical candidates.

In conclusion, our study shows that a sizeable percentage of patients develop a pancre-

atic fistula after distal pancreatectomy. Endotherapy with pancreatic duct stent helps to
resolve this complication, albeit some patients require multiple sessions before the fistula
closes. Given the fact that the majority of patients who undergo this surgery never require an
ERCP, performing ERCP for prophylactic pancreatic duct stent placement prior to distal
pancreatectomy to prevent a pancreatic fistula might not be a cost-effective strategy. Future
research should focus on identifying and targeting patients who might benefit most from
prophylactic pancreatic duct stenting in this scenario.
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Table 1. Baseline characteristics and procedural details of patients who underwent endotherapy for

pancreatic fistula following distal pancreatectomy
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Pa- Age Gender  Nature of Type of surgery Time between Type of stent placed Total number of Duration for  Compli-
tient the pancreatic surgery and ERCPs to document resolution of cations
lesion index ERCP, resolution of the the pancreatic
days pancreatic fistula fistula, days

1 52  male solid lesion distal pancreatectomy 85 5 French, 6 cm 3 105 no

2 60 male cystic lesion distal pancreatectomy/ 27 5 French, 4 cm 2 62 no
splenectomy

3 39 female cysticlesion distal pancreatectomy/ 58 5 French, 6 cm 2 58 no
splenectomy

4 56  female cysticlesion distal pancreatectomy/ 37 5 French, 8 cm 10 379 no
splenectomy

5 69 female cysticlesion distal pancreatectomy/ 69 5 French, 8 cm 2 48 no
splenectomy

6 50 female cysticlesion distal pancreatectomy 13 5 French, 4 cm 2 44 no

7 61 female solid lesion distal pancreatectomy 37 5 French, 6 cm 4 143 no

8 53  male solid lesion distal pancreatectomy/ 38 5 French, 3 cm 2 62 no

splenectomy
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Fig. 1. Pancreatogram demonstrating a pancreatic fistula after distal pancreatectomy (arrow).

Fig. 2. Pancreatogram demonstrating pancreatic duct stent placement (arrow).
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Fig. 3. Pancreatogram demonstrating resolution of the pancreatic fistula (arrow).
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