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ABSTRACT

Pancreatic fistula is one of the complications of acute necrotizing pancreatitis (ANP), chronic
pancreatitis, trauma, surgery, and malignancy. Disconnected pancreatic duct syndrome (DPDS) is
one of the potential complications, however, not as well known. The approach to DPDS is clinically
different than the approach to a simple pancreatic fistula, with unique diagnostic and therapeutic
challenges to minimize morbidity and facilitate a smooth recovery. The aim of this mini-review is to
provide clinicians with the most recent updates regarding early detection and to discuss the
changing models for its management and methods for treating appropriate pathways.

Keywords: Acute necrotizing pancreatitis; fistula; disconnected pancreatic duct syndrome;
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1. INTRODUCTION and a resulting loss of communication with the
gastrointestinal tract.

Disconnected pancreatic duct system (DPDS) is

defined as complete necrosis and disruption of There is a Scarcity of information in the

the main pancreatic duct, leaving a viable literature regarding prevalence of DPDS

secreting pancreatic segment distal to it, [1,2] [1].
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Acute necrotizing pancreatitis (ANP) was found
to be the major cause of DPDS in 60% of the
cases in one study[3], In another study, ANP was
identified as a cause in 34%-50% of the cases[1],
where chronic pancreatitis was indicated in
31%-35% [3] of the cases and the remaining
ones were classified as idiopathic or attributed to
trauma.

The mean age of the patients was 53, with 66%
of them being male. DPDS has three forms of
presentation: The concurrent form, will presents
as the same time as the ANP and necrosectomy
(56%) and delayed presentation occurs both
after ANP with pseudocyst (30%); and as a
consequence of chronic pancreatitis (14%) [4].

There are no clear presenting signs and
symptoms for DPDS, but there is usually
persistence of fluid collection or non-resolving
pancreatic fistula, vague abdominal pain, nausea
and vomiting, food intolerance and weight loss
[5].

2. DIAGNOSTIC CHALLENGES

Most studies show that the majority of cases are
diagnosed retrospectively, with delays that
characteristically reach up to nine months [3].
This indicates, either a difficulty in diagnosing the
condition early for clinical and radiological
reasons, or a lack of awareness about this
condition on the part of the clinician/radiologist. A
missed or delayed diagnosis can often have
serious negative impacts on the biopsychosocial
welfare of the patients. These effects range
from multiple unnecessary radiological
investigations to a poor quality of life and serious
local and systemic complications, such as
persistent or uncontrolled pancreatic fistula or
unresolving pseudocyst, with futile prolonged
catheter drainage due to reduced chances of
achieving spontaneous closure [3]. Therefore,
the importance of early detection cannot be
overestimated.

The majority of the available data, which was
collected from retrospective studies by reviewing
the computed tomography (CT) findings of
patients with confirmed DPDS, seems to agree
on a certain number of criteria for making the
diagnosis[ 2,3]:

1. It has to involve minimum two methods.

2. When a CT scan shows distinct intra-
pancreatic fluid collection along the
expected course of the main pancreatic
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duct, and viable pancreatic tissue distal
to that collection, the size of the collection
is not the key and the location in the
neck is considered to be the most common
area because of the lack of blood supply
[3].

3. If endoscopic retrograde cholangiopan-
creatography (ERCP) shows evidence of
duct occlusion at the level of the intra-
pancreatic fluid collection, with a contrast
leak, treatment should be done within a
minimum of two weeks after the acute
attack [3].

4. One study emphasizes another important
radiological sign. Not all fluid collection is
an indication of DPDS, and the collection
may be compressing the gland to the
extent that it appears to be necrotized,
while in fact the presence of a thin bridge
of viable glandular tissue inferiorly or
posteriorly excludes it [2].

5. Secretin-enhanced magnetic resonance
cholangiopancreatography (MRCP) was
reviewed in one article in terms of its
diagnostic efficacy. The article concluded
that this is a non-invasive, safe and
effective modality even in visualizing leaks,
especially three weeks after an acute
attack [6].

6. Endoscopic ultrasound (EUS) has
correlated features for diagnosing DPDS,
and upstream pancreatic parenchyma and
ducts were found to terminate within the
walled-off necrosis (WON) [7].

3. TREATMENT

The options for treating DPDS based on the
latest data available are as follows:

3.1 Embolization with N-butyl-2-cyano-
acrylate

An innovative endoscopic technique to seal up
pancreatic  fistulas by using  N-butyl-2-
cyanoacrylate is described through a report on a
study of 12 patients where the treatment was
successful and helped to avoid surgery in eight
cases [8].

A report of another four-case study concluded
that endoscopic sealing of pancreatic fistulas is
safe and effective. [9]

Finally, a case report using the same endoscopic
method of sealing for a patient who had been
diagnosed with DPDS showed that the patient



remained symptom-free after being followed for
one year [10].

3.2 ERCP and Stent

Since the main problem in DPDS is a
disrupted duct and the persistence of pancreatic
collection, ERCP and stent placement has been
advocated and is described in the following
reports.

1- In one study, 97 patients were reviewed after
stent placement for DPDS (using a 3F), and
this was successful in 55% of the cases, with
a 36% failure rate [11].

2- Another study of 12 patients with DPDS who
were treated endoscopically with two
double-pigtail plastic stents (using a 7F and
4 cm) found that long-term follow up with a
median time of 28 months showed no
recurrence of symptoms [1].

3- In a retrospective review of 33 patients who
had recurrent pancreatic fluid collections
(PFCs) due to DPDS and were managed by
the placement of permanent transmural
stents (7F or 10F, 4-cm, double-pigtail
polyethylene), eight patients had surgery,
one patient passed away due to multi-organ
failure and two had lost follow-up. Among the
remaining 22, none had PFC recurrence
during a median follow-up of 1,026 days,
although three patients had stent migration.
Unfortunately, the study was not able to
identify any distinct risk factors that can
anticipate stent migration [12].

4- One randomized ftrial of 28 patients who
were followed over 27 months, tried to
answer the question of whether to keep or
remove the stents, with 15 patients keeping
the stents (group A), and 13 having the
stents removed (Group B). The study
showed that five patients in group B had
recurrence after stent removal, whereas
none of the patients in group A had a
recurrence, and the study concluded that
stent retrieval was associated with a higher
recurrence rate [13].

These data, then, collectively show good results
for using the stents as treatment but also indicate
that migration is a concern and removal of the
stents is not recommended because it is
associated with higher recurrence rates. This
method provides a good option for the older,
more fragile patients who are not likely to
withstand the major operative resection and for
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whom there are concerns about exocrine and
endocrine functional losses.

3.3 EUS and Drainage

EUS followed by trans-papillary drainage of the
retained pancreatic duct represents a reasonable
option when the papilla of Vater cannot be
accessed or when a catheter cannot be
introduced through the papilla because of post-
inflammatory or post-operative reactions.

One case report includes EUS-guided trans-
gastric drainage of the enlarged pancreatic duct
through the insertion of a 10-Fr Amsterdam
prosthesis. At a follow-up time of 15 months, no
signs of stent blockade or migration were found
[14].

Another study involved five patients who had
recurrent pancreatic fluid collections of the
pancreatic tail that were managed by endoscopic
ultrasound-guided drainage into the fourth
portion of the duodenum by placement of 7-Fr
and 10-Fr double-pigtail plastic stents into the
collections. Four patients met the criteria for
DPDS, and they were followed for up to 34
months after removal of the stent and had no
recurrences. The study concluded that this
method of ftreating pancreatic collection is
feasible and appears safe and effective [15].

3.4 Surgery
Two options are available:

1. Roux-en-Y drainage: In one study, seven
patients were treated with internal drainage
procedures, and the median follow-up was
264 days. Only one patient needed distal
pancreatectomy, and no patient developed
exocrine insufficiency [16].

In a similar study that involved 27 patients, 13 of
whom were treated with internal drainage and 14
with distal pancreatectomy, those who had
internal drainage needed less operative time,
experienced less blood loss, and had fewer
transfusion requirements [17].

2. Distal pancreatectomy: This procedure is
considered to be an option with good results
for treating fistula. However, the procedure
requires an extensive dissection in an
inflamed area, and removal of a major viable
segment of pancreas and spleen is not



without potential major morbidity risks of its
own [18].

4. CONCLUSION

DPDS is recognized as the sequelae for a
number of pancreatic conditions such as sever
acute pancreatitis (SAP), pancreatic necrosis
and chronic pancreatitis. Delayed diagnosis,
resulting mainly from lack of awareness among
clinicians and radiologists about the condition
and its diagnostic criteria, has led to a higher
morbidity rate. In the management of DPDS,
both embolization and ERCP along with stenting
are appropriate options for older, more fragile
patients, while surgical options are better for
patients who are young and fit. Internal drainage
is considered to be a better surgical option than
pancreatic resection.

CONSENT

It is not applicable.
ETHICAL APPROVAL

It is not applicable
COMPETING INTERESTS

Author has declared that no competing interests
exist.

REFERENCES

1. Téllez-Avina Fl, Casasola-Sanchez LE,
Ramirez-Luna MA, et al. Permanent
indwelling transmural stents for endoscopic
treatment of patients with disconnected
pancreatic duct syndrome. J Clin
Gastroenterol. 2017;52(1):85-90.
DOI:10.1097/MCG.0000000000000754

2. Sandrasegaran K, Tann M, Jennings SG,
et al. Disconnection of the pancreatic duct:
An important but overlooked complication
of severe acute pancreatitis.
RadioGraphics. 2007;27(5):1389-1400.
DOI:10.1148/rg.275065163

3. Tann M, Maglinte D, Howard TJ, et al.
Disconnected pancreatic duct syndrome:

Imaging findings and therapeutic
implications in 26 surgically corrected
patients. J Comput Assist Tomogr.

2003;27(4):577-582.
DOI:10.1097/00004728-200307000-00023

Alolayan; AUMAH, 10(4): 1-5, 2018; Article no.AJMAH.39992

4. Fischer TD, Gutman DS, Hughes SJ,
Trevino JG, Behrns KE. Disconnected
pancreatic duct syndrome: Disease
classification and management strategies.
J Am Coll Surg. 2014;219(4):704-712.
DOI:10.1016/j.jamcollsurg.2014.03.055

5. Ramia JM, Fabregat J, Pe M. “ A ESPAN ~
OLA review article disconnected
pancreatic duct syndrome §. 2014;2:4-10.

6. Gillams AR, Kurzawinski T, Lees WR.

Diagnosis of duct disruption and
assessment of pancreatic leak with
dynamic secretin-stimulated MR
cholangiopancreatography. Am J

Roentgenol. 2006;186(2):499-506.
DOI:10.2214/AJR.04.1775

7. Bang JY, Navaneethan U, Hasan MK,
Hawes RH, Varadarajulu S. EUS
correlates of disconnected pancreatic duct
syndrome in walled-off necrosis. Endosc
Int open. 2016;4(8):E883-9.
DOI:10.1055/s-0042-112586

8. Seewald S, Brand B, Groth S, et al.
Endoscopic sealing of pancreatic fistula by
using N-butyl-2-cyanoacrylate.
Gastrointest Endosc. 2004;59(4):463-470.
DOI:10.1016/S0016-5107(03)02708-1

9. Labori KJ, Trondsen E, Buanes T, Hauge
T. Endoscopic sealing of pancreatic
fistulas: Four case reports and review of
the literature. Scand J Gastroenterol. 2009;
44(12):1491-1496.
DOI:10.3109/00365520903362610

10. Findeiss LK, Brandabur J, Traverso LW,
Robinson DH. Percutaneous embolization
of the pancreatic duct with cyanoacrylate
tissue adhesive in disconnected duct
syndrome. J Vasc Interv Radiol. 2003;
14(1):107-111.
DOI:10.1097/01.RVI1.0000052299.26939.a
8

11.  Varadarajulu S, Noone TC, Tutuian R,
Hawes RH, Cotton PB. Predictors of
outcome in pancreatic duct disruption
managed by endoscopic transpapillary
stent placement. Gastrointest Endosc.
2005;61(4):568-575.
DOI:10.1016/S0016-5107(04)02832-9

12.  Varadarajulu S, Wilcox CM. Endoscopic
placement of permanent indwelling
transmural stents in  disconnected
pancreatic duct syndrome: Does benefit
outweigh the risks? Gastrointest Endosc.
2011;74(6):1408-1412.
DOI:10.1016/j.gie.2011.07.049

13. Arvanitakis M, Delhaye M, Bali MA, et al.
Pancreatic-fluid collections: A randomized



14.

15.

controlled trial regarding stent removal
after endoscopic transmural drainage {A
figure is presented}. Gastrointest Endosc.
2007;65(4):609-619.
DOI:10.1016/j.gie.2006.06.083

Will U, Meyer F, Goldmann B, Mueller AK,
Wanzar |.  Successful transgastric

pancreaticography and endoscopic
ultrasound-guided drainage of a
disconnected pancreatic tail syndrome.

Therap Adv Gastroenterol. 2011;4(4):213-
218.

DOI:10.1177/1756283X10394232

Zhong N, Topazian M, Petersen BT, et al.
Endoscopic drainage of pancreatic fluid
collections into fourth portion of duodenum:
A new approach to disconnected
pancreatic duct syndrome. Endoscopy.
2011;43(Suppl. 2):45-46.
DOI:10.1055/s-0030-1255902

Alolayan; AUMAH, 10(4): 1-5, 2018; Article no.AJMAH.39992

16.

17.

18.

Pearson EG, Scaife CL, Mulvihill SJ,
Glasgow RE. Roux-en-Y drainage of a

pancreatic  fistula  for  disconnected
pancreatic duct syndrome after acute
necrotizing pancreatitis. Hpb.

2012;14(1):26-31.
DOI:10.1111/j.1477-2574.2011.00397 .x
Howard TJ, Rhodes GJ, Selzer DJ,
Sherman S, Fogel E, Lehman GA. Roux-
en-Y internal drainage is the best surgical
option to treat patients with disconnected

duct syndrome after severe acute
pancreatitis. Surgery. 2001;130(4):714-
721.

DOI:10.1067/msy.2001.116675

Nadkarni NA, Kotwal V, Sarr MG, Swaroop
Vege S. Disconnected Pancreatic Duct
Syndrome. Pancreas. 2015;44(1):16-22.
DOI:10.1097/MPA.0000000000000216

© 2018 Alolayan; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/23469




