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CASE REPORT

Disconnected Duct Syndrome;
Refractory Inflammatory Exter nal Pancreatic Fistula Following
Per cutaneous Drainage of an Infected Peripancreatic Fluid Collection.
A Case Report and Review of the Literature
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Nagari Bheerappa, Regulagedda Adikeshava Sastry
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ABSTRACT
Context Inflammatory external pancreatic fistulas behaiféekntly from postoperative external pancreaistulas in that the
former are less likely to close without interventiand take a longer time to do so. The principaémeinants of closure of an
external pancreatic fistula are the anatomy offitelous tract (endrersus side, main ductersus side branch), the presence of
downstream ductal obstruction, ongoing peripanaréafiammation and etiology of the fistula (inflamatoryversus postoperative).
While the approach to diagnosis and managemenosibperative pancreatic fistulas has been starmatdihe same is lacking for
inflammatory external pancreatic fistulas, partiedo the absence of a unifying definition of tattdr and a paucity of data on the
topic. Casereport We report the case of disconnected duct syndramend inflammatory fistula, following percutaneainginage
of an infected pancreatic fluid collection with tfailed attempts at endoscopic treatment, treatedessfully by surgery, and we
also attempted to review the literature on the doionclusions “Disconnected duct syndrome”, an end inflammatfsjula,
following percutaneous or surgical treatment ofesevacute pancreatitis is a distinct entity as s&pwous closure is exceedingly
uncommon. Surgery is almost always required asddésessful in the majority of cases.
INTRODUCTION CASE REPORT
External pancreatic fistula can be postoperative (i
anastomotic breakdown or arising from the panareati
remnant) or inflammatory (following intervention in
pancreatic necrosis). Anatomically, external paaiice
fistulas can be classified as side or end fistulas.
“Disconnected duct syndrome” is the most common
variant of an end inflammatory fistula where thstali
pancreatic remnant is disconnected from its prokima

A 53-year-old man had undergone a laparoscopic
cholecystectomy at another hospital for biliary tacu
pancreatitis on the fourth day of the onset of ahidal
pain. The risk stratification of acute pancreatiigor

to laparoscopic cholecystectomy is not available.
Postoperatively, he developed exacerbation of the
pancreatitis with fever, abdominal pain and
leukocytosis. He improved with conservative

counterpart and drains exclusively into the fistula
Failure of an external pancreatic fistula to hdaiudd
arouse suspicion of this variant prompting further
radiological studies to define the anatomy of tlstufa

[1, 2, 3].
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management and was discharged. He was readmitted to
the same hospital with increased abdominal pain and
fever. A CECT abdomen carried out approximately 2
weeks after the surgery revealed multiple fluid
collections in the entire pancreas, lesser sac,
hepatogastric ligament, pancreatic tail and aldmg t
left paracolic gutter (Figure 1).

He presented to us in the third week of illnesshveit
high grade fever, abdominal distension, inability t
tolerate food, and not responding to i.v. antiloi®ti
Ultrasound-guided percutaneous external drainage of
the infected fluid collection was carried out anteo
liter of purulent fluid was drained. He improved
symptomatically and was discharged with advice for
follow-up on an outpatient basis. However, he
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Figure 1. CECT abdomen showg a large intrapancreatic flt
collection extending into the hepatogastric ligam&wo additione
fluid collections around the tail of the pancreas seen. A iable
pancreatic parenchyma upstream in the tail regi@vident.

continued to have amylase-rich drainage (fluid @sgl
54,000 IU/mL) of about 200-300 mL/day.

Since the pancreatic fistula failed to close af@er
months of watchful management, endoscopic
retrograde cholangiopancreatography (ERCP) with a
therapeutic intent of transpapillary stenting was
performed. The same showed ductal disruption at the
genu. A transpapillary stent was placed but thedatef
could not be bridged. After transpapillary stenting
although he had a transient reduction in fistulgot)
closure of the fistula did not occur. ERCP was atpd
one month later which showed a complete cut-off of
the pancreatic duct at genu with failure to canteulae
distal (upstream) duct (Figure 2). A faint streak o
contrast extravasation was seen. With the failfith®
endoscopic therapy, a diagnosis of “disconnected du
syndrome” was made and surgery planned. Computed
tomography fistulography was performed to define th
ductal anatomy, but it was not informative.

Surgery was performed four and a half months after
external drainage had been instituted. Intraopexiyti
there was a proximal segment of the pancreas with a
disconnected duct at the neck and a gap of about 2
from the distal segment. The proximal duct could no
be cannulated. The pancreas itself was atrophidtend
duct in the distal segment was dilated. The fistslo
tract was dissected down to the pancreas through th
lesser sac. The distal duct was opened longitugliimal
order to check for possible strictures and a sidside
Roux-en-Y pancreaticojejunostomy was performed.
The postoperative course was uneventful and the
patient was discharged on th® gostoperative day. He

is on regular outpatient follow-up and is symptaeef
one year after surgery.

DISCUSSION

External pancreatic fistula is a frequent (15-17%)
consequence of debridement for necrotizing
pancreatitis and percutaneous drainage of commnica
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ing pseudocysts. With the increased use of
percutaneous drainage for peripancreatic fluid
collections, this complication is being seen with
increasing frequency [4, 5].

Howard et al. have classified external pancreatic
fistulas anatomically into end and side fistulaghwi
side fistulas being additionally classified as
postoperative and inflammatory [6]. In their
retrospective series of 38 patients, spontanemssiic

of postoperative side fistulas with medical therapy
occurred in 13/15 patients (87%) and of inflammator
side fistulas in 8/15 patients (53%) whereas ndriee

8 end fistulas closed spontaneously despite arageer
observation period of 26 weeks. Both the fistula
closure rate with medical therapy (8A% 53%) and
the mean time to fistula closure (11+7 weggs22+14
weeks) were significantly better in the patientghwi
side postoperative fistulas [6].

End external pancreatic fistulas are leaks from the
pancreatic duct which have no continuity with the
gastrointestinal tract. The most common anatomic
configuration in these is the so-called “disconadct
duct syndrome” due to necrosis of the mid panareati
body along with the ductal epithelium [6]. In gealer

in the disconnected duct, there is no communication
between the external pancreatic fistula and the
proximal pancreatic duct, the former being fed
exclusively by the pancreatic duct in the distal
pancreas. This distal portion of the pancreas then
becomes an isolated pancreatic segment drainietysol
through the fistula. Anatomically, therefore, thase
end fistulas which require internal drainage oecéisn

to close [6].
The criteria for diagnosing disconnected duct
syndrome include: i) endoscopic retrograde

cholangiopancreatography (ERCP) evidence of main
pancreatic duct cut-off or discontinuity with the

inability of accessing or cannulating the upstream
pancreatic duct; ii) computed tomography evidentce o

Figure 2. Endoscopic retrograde pancreatography carried 4out
months after external drainage shows complete Habgtruction &
genu with failure to cannulate the upstream paricreact.
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viable pancreatic tissue upstream from the paricreat
duct cut-off or discontinuity and iii) a non healin
pancreatic fistula, pseudocyst or fluid collectdsspite

a course of conservative medical management [@. Th
patient under discussion fulfilled all three crigerThe
same group has recently proposed slightly different
criteria: i) necrosis of at least 2 cm of the paas; ii)
viable pancreatic tissue upstream (i.e., toward the
pancreatic tail) from the site of the necrosis; ai)d
extravasation of contrast material injected int® tiain
pancreatic duct at pancreatography [8].

Thus, an accurate preoperative diagnosis requids b
cross-sectional imaging (computed tomography or
magnetic resonance imaging) and pancreatography.
Recently, secretin enhanced MR cholangiopancreato-
graphy has been proposed as an alternative to BRCP
the diagnosis of disconnected duct syndrome and
external pancreatic fistula [9]. However, its sé@wniy

in demonstrating a ductal leak at the site of thetal
disconnection is lower than ERCP [9]. It is possitd
predict disconnected duct syndrome in the earlgesta
of acute pancreatitis (at the time of necrosis).
Sandrasegraet al. suggested that the hallmarks of a
disconnected duct on cross-sectional imaging are a
large intrapancreatic collection or necrosis (hen-
enhancement) of a section of the pancreatic hesak n
or body, combined with a viable segment of theatlist
body or tail. When visible, the duct in the pantieca
tail segment enters the collection at an angle of
approximately 90 degrees [8].

Although the initial treatment of pancreatic fistslis
conservative, surgical therapy is required forufiss

not responding to conservative measures. An optimum
time of 4-6 weeks is suggested [6, 10] before any
attempt at imaging or intervention. It is importdot
delineate the ductal anatomy and ongoing inflam-
mation by imaging before surgery.

While transpapillary ductal stenting is effectiveside
fistulas, this is not feasible in fistulas resutirom a
disconnected duct. In one study, although closuae w
achieved in all of the seven side inflammatoryuliss
with transpapillary pancreatic duct stenting, dlltlhee
eight end fistulas in this series required surgéiy
There is one report of the successful closuresbiilfas
resulting from a “disconnected duct” by percutarseeou
cyanoacrylate embolization of the pancreatic dudt b
the results are still uncertain [11].

We carried out internal drainage in the form ofdes
to-side pancreaticojejunostomy since we believe ¢ha
duct to mucosa anastomosis is more durable than a
mucosal anastomosis to fibrous tissue. The teckniqu
of pancreaticojejunal anastomosis was a side-w®-sid
two layered duct to mucosa anastomosis, opening the
pancreatic duct in the body and tail upstream ® th
fistula. In a head to head comparison between taldis
pancreatectomy and splenectomy (14 patients), and
Roux-en-Y internal drainage of a well-formed fistusb
tract (27 patients), all with disconnected duct
syndrome, the latter was found to be associated wit
less blood loss and transfusion requirements and
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required less operative time. The clinical outconaess
assessed by the fistula recurrence rate, reopendie

and death rate were similar between the two groups.
The incidence of diabetes, pancreatic fistula anichi
abdominal abscess were higher in the resectioned
group; however, it did not reach statistical sigpaifce.
The technique of Roux-en-Y internal drainage was
similar to a fistulojejunostomy used by other greup
[7]. However, there are no direct comparative ssdi

to recommend one technique over the other.

To summarize, there are no clear guidelines for the
surgical management of disconnected duct syndrome.
However, generalizing our experience with external
pancreatic fistulas, in general, parenchyma-présgrv
procedures, such as Roux-en-Y internal drainage, ar
favored over resectional procedures [7, 11, 12} Th
rationale behind this is the relative ease and rsmpe
preservation of endocrine and exocrine functiorj.[10

CONCLUSION

“Disconnected duct syndrome”, an end inflammatory
fistula, following percutaneous or surgical treatinef
severe acute pancreatitis is a distinct entity.
Spontaneous closure of this variety of inflammatory
fistula is exceedingly uncommon. Therefore,
recognition of this fact is important. Surgery Imast
always essential in these cases and has a higkssucc
rate. Although resectional procedures (distal
pancreatectomy with or without splenectomy) have
been described in this setting, Roux-en-Y internal
drainage is a safer and technically less demanding
alternative. Timing is important and it is prudent
wait until the entire inflammation has subsided.é&nh
the disconnected duct manifests as a partial ductal
disruption and a persistent pseudocyst/fluid ctitbeg
endoscopic therapy can be effective or act as a
temporizing measure before surgery [13, 14]. On the
other hand, complete ductal disruption is unlikédy
respond to endoscopic drainage [15].
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