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ABSTRACT

Background and study aims Acute obstructive suppura-
tive pancreatic ductitis (AOSPD) is a suppurative pancreatic

duct infection with main pancreatic duct (MPD) or acces-
sory pancreatic duct obstruction in the absence of a pan-
creatic pseudocyst or necrosis, which is experienced usually
in chronic pancreatitis. The diagnosis is confirmed by the
finding of pancreatic duct obstruction on endoscopic retro-
grade cholangiopancreatography (ERCP) with evidence of
infection, such as a positive pancreatic juice culture or
drainage of purulent pancreatic juice.

Patients and methods We studied five patients with pan-
creatic ductal adenocarcinoma (PDAC) and one with chron-
ic myelogenous leukemia (CML), who suffered from AOSPD.
Results Of the 281 PDAC and 39 CML patients who we
treated in the past 2 years in our hospital, five with PDAC
(1.8 %) and one with CML (2.6 %) experienced AOSPD. Each
patient had fever, abdominal pain, and increased blood C-
reactive protein. Pancreatography found that each patient
had a MPD stricture and an upstream dilatation. Four had a
disruption of the MPD in the upper stream of the stricture.
Nasopancreatic drainage was successfully performed in all
patients. Pancreatic juice culture was positive for Klebsiella
pneumonia, Enterobacter agerogenes, or Enterococcus cloacae
in four patients.

Conclusion AOSPD should be considered in pancreatic
malignancy with fever and abdominal pain. Prompt diagno-
sis of AOSPD could avoid shortening of survival of patients
with an already poor prognosis by infection.

Introduction

Acute obstructive suppurative pancreatic ductitis (AOSPD) is a
rare pancreatic duct disorder without concomitant pancreatic
cyst, abscess, or necrosis [1]. Most cases of AOSPD have occurr-
ed in patients with chronic pancreatitis, but a few have been
complications of pancreatic cancer [2,3]. The most frequent
manifestation of AOSPD is a high fever with abdominal pain,
which is also common in chronic pancreatitis and pancreatic
cancer. This report describes our experience with six patients
with pancreatic malignancies and AOSPD, their clinical mani-
festations and treatment.
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Patients and methods

We studied five patients with pancreatic ductal adenocarcino-
ma (PDAC) and one with chronic myelogenous leukemia
(CML), in the past 2 years in Tokyo Metropolitan Cancer and In-
fectious Diseases Center Komagome Hospital. The clinical and
radiological records were reviewed retrospectively. Clinical
characteristics, presentation, laboratory findings, imaging find-
ings, and treatments were investigated in all six patients.
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» Table1 Patient characteristics.

Case Sex Age Diag- Abdom- Maximum
(years) nosis inal pain tempera-
ture (°C)
1 F 80 PDAC + 39.1
2 M 64 PDAC + 39.0
3 F 86 PDAC + 38.7
4 F 86 PDAC + 39.0
5 M 86 PDAC + 38.4
6 M 37 CML + 38.2
Results

Clinical characteristics and presentation

Of the 281 patients with PDAC and 39 with CML who we treated
in the past 2 years, five with PDAC (1.8 %) and one with CML
(2.6 %) experienced AOSPD. Key characteristics of these six pa-
tients are detailed in » Table 1. All six patients were Japanese,
and three were male and three female. The mean age of the
six patients was 73 years (range 37-86 years). All six com-
plained of fever with abdominal pain.

Laboratory findings and imaging findings

In six patients, white blood cell (WBC) count and C-reactive
protein (CRP) levels were 7800-22800/pL (median 13700/pL)
and 13.5-42.48 mg/dL (median 25.5), respectively. Computed
tomography (CT) showed a markedly dilated main pancreatic
duct (MPD) in four patients. Maximum diameter of MPD was 4
to 12mm (median 9.5mm). Pancreatography found strictures
of the MPD in the head of the pancreas in five patients and in
the body in one patient. All had upstream dilatation of the
MPD to various degrees, and four had a disruption of the MPD
in the dilated portion. One patient had a previous endoscopic
retrograde cholangiopancreatography (ERCP) to diagnose pan-
creatic cancer 1 month before onset of AOSPD.

Treatments

All patients underwent ERCP to drain the pancreatic duct. In
one patient, a nasopancreatic drainage (NPD) tube placement
was tried but failed due to patient body movement during
ERCP. In five patients, ERCP showed the strictured part of the
MPD was upstream. To drain the dilated MPD, a 5-Fr NPD tube
(Cook Medical, Bloomington, Indiana, United States or Olym-
pus, Japan) was placed in the pancreas. The fever and abdomi-
nal pain resolved in all patients within a few days of placement
of a NPD tube. Removal of the NPD alone increased risk of indu-
cing AOSPD, because the MPD stricture remained due to pan-
creatic malignancies. In four patients, an NPD was replaced
with a pancreatic stent after recognizing repairing of pancreat-
ic duct disruption by pancreatography via the NPD tube to
avoid recurrence of AOSPD. Cultures of pancreatic juice obtain-
ed from the drainage tubes in four patients were positive re-
sults for Klebsiella pneumonia, Enterobacter agerogenes, or Enter-
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WBC CRP AMY MPD di- Pancreatic juice
(/uL) (mg/dL) (VD)) ameter cultures
(mm)

7800 29.2 113 12 Klebsiella pneumoniae
13900 13.46 98 9 Klebsiella pneumoniae
22800 42.48 2955 4 Enterococcus cloacae
13500 25.84 117 10 None

8700 21.8 1536 5 None
14100 25.18 546 10 Enterobacter agerogenes

ococcus cloacae. In one patient with a pancreatic duct disrup-
tion, it was not possible to obtain a sample of pancreatic juice
adequate for culture after placement of NPD. All patients used
antibiotics.

Case report

Patient 2 was a 64-year-old man with stage IIA PDAC. He ex-
perienced fever and complained of abdominal pain. The WBC
count was 13,900/uL and blood CRP was elevated (13.46 mg/
dL). Computed tomography revealed that the MPD was dilated
(»Fig. 1), and that the size had increased since the diagnosis of
pancreatic cancer (»Fig.2). ERCP revealed a stricture of the
MPD in the pancreas head and dilation of the MPD upstream
of the stricture that contained a pancreatic duct disruption
(»Fig.3). A 5-Fr NPD tube (Olympus, Japan) was passed
through the stricture. The drainage fluid contained pancreatic
juice and pus; cultures were positive for K. pneumoniae. The pa-
tient's symptoms were relieved on Day 3 following treatment
and pancreatography through the NPD on day 10 revealed re-
solution of the dilation and repair of the MPD disruption
(»Fig. 4).

Discussion

AOSPD is a suppurative pancreatic duct infection with MPD or
accessory pancreatic duct obstruction in the absence of a pan-
creatic pseudocyst or necrosis [1]. The diagnosis is confirmed
by the finding of pancreatic duct obstruction on ERCP with evi-
dence of infection, such as a positive pancreatic juice culture or
drainage of purulent pancreatic juice [2,4,5]. The pancreatic
duct obstruction can be caused by calculi or strictures. Most
cases of AOSPD occur in patients with chronic pancreatitis, but
a few have been reported in pancreatic cancer patients [1,6,7].
PubMed searches for reports of suppurative pancreatic duct or
suppuration of the pancreatic duct identified 29 previous cases
[1-3,6-11]. Eleven cases had symptoms of infection and posi-
tive pancreatic juice cultures without an infection-related pan-
creatic cystic lesions or intraductal papillary mucinous neo-
plasms. Three of the 11 cases had pancreatic cancer [2,3,6]
and two developed AOSPD after ERCP [2,3]. Only one primary
onset AOSPD was a naive case [6]. Klebsiella species were cul-
tured in four of the 11 cases, E. coli in two, Citrobacter freundii
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» Fig.1 Abdominal CT on admission showing a dilated main pan-
creatic duct (arrow) that was larger than at diagnosis of pancreatic
cancer.

» Fig.2 Abdominal CT at the time of the diagnosis of pancreatic
cancer showing a dilated main pancreatic duct (arrow) and tumor
(arrowhead) near the pancreas head.

» Fig.3 Pancreatography through the nasopancreatic drainage
tube showing a stricture of the main pancreatic duct (arrowhead)
with upstream dilation and extravasation of contrast medium
(arrow).

in two, and Enterobacter cloacae, Streptococcus constellatus, En-
terococcus faecalis, and Stenotrophomonas maltophilia in one pa-
tient each.

The pathogenesis of AOSPD is not clear and there is no
standard treatment. Weinman proposed that the effectiveness
of the antibacterial agents secreted into the pancreatic juice is
decreased during chronic pancreatic juice stasis and bacterial
infection is facilitated [1]. We presume that impaired flow of
pancreatic juice may compromise the integrity of the intestinal
mucosa [11] allowing bacterial translocation from the intestine
to the blood or lymph [5], and subsequent movement of the
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» Fig.4 Pancreatography through the nasopancreatic drainage
tube on Day 10 after treatment showing resolution of pancreatic
duct dilation and repair of duct disruption.

circulating bacteria from the bloodstream into the pancreatic
duct and overgrowth in the static pancreatic juice might ac-
count for the development of AOSPD. The second mechanism
is consistent with the culture of bacteria belonging to species
found in the intestinal flora [5, 6].

Five of the 6 patients with AOSPD had PDAC and one had
chronic myelogenous leukemia. As our hospital is a cancer insti-
tute, our patients are limited to those with malignancies. A 2%
incidence of AOSPD in patients with malignancies is low but
cannot be ignored, because diagnosing and successful treat-
ment avoids the risk of shortening the survival of patients with
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an already poor prognosis by an infection. Each of the patients
had characteristic AOSPD symptoms including fever, abdominal
pain, and elevated C-reactive protein. Their WBC and the amy-
lase levels probably differed because of the different times of
diagnosis and differences in pancreatic exocrine function.

Pancreatography found pancreatic duct disruption in four of
six patients. The disruption could have been caused by in-
creased intraductal pressure related to obstruction of pancreat-
ic juice flow, but the action of translocated bacteria could also
have been involved. Bacteria produce serine protease, a kind of
enzymes, and the enzyme can damage the tight junctions be-
tween pancreatic duct epithelial cells and allow leakage of pan-
creatic juice through protease-activated receptor 2 (PAR2) [12].
The AOSPD resolved with treatment by NPD. A quantity of pan-
creatic juice sufficient for culture was obtained in four patients,
and the K. pneumonia, Enterobacter agerogenes, and Enterococ-
cus cloacae that were isolated are typically found in the intes-
tine, which could secrete serine protease.

NPD and pancreatic stent (PS) have both been used to
achieve pancreatic duct drainage. NPD is external, which facili-
tates obtaining pancreatic juice samples and performing pan-
creatography as needed [13-15]. The tube is rarely occluded
and the integrity of the pancreatic duct is maintained because
the tube extends from the pancreatic duct to the exterior of the
patient and does not allow duodenal juice containing various
bacteria to enter the pancreatic duct. However, the patient
must be able to tolerate placement of an NPD tube. Placement
of a PSis not a burden to the patient, but it may occlude and in-
duce pancreatitis, and it facilitates entry of duodenal juice into
the pancreatic duct, violating its integrity [16]. In patients with
pancreatic duct disruption, duodenal juice that enters the pan-
creatic duct can move to the peripancreatic space, resulting in
severe infection. To maintain intraductal integrity and avoid in-
fection resulting from reflux of duodenal juice into the pancre-
atic duct, NPD is a better choice than PS placement for treating
AOSPD.

The outcome of patients with pancreatic malignancy cannot
be changed, but AOSPD is an unexpected, treatable event that
affects survival and should be treated. AOSPD should be con-
sidered when a patient with a pancreatic malignancy develops
fever and abdominal pain.

Conclusions

AOSPD is a rare but treatable condition, which should be con-
sidered in pancreatic malignancy with fever and abdominal
pain. Diagnosing and treating it could avoid shortening the sur-
vival of patients with an already poor prognosis. Pancreatic
duct drainage should be considered for treatment, and we re-
commend NPD for the treatment.
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