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Pancreatic duct disruption and nonoperative
management: the SEALANTS approach
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ancreatic-duct disruption (PDD) can be difficult
to manage, with diverse etiologies and sequelae in
a heterogeneous population. Common etiologies
include pancreatitis, iatrogenic injury, and trauma.
Sequelae of PDD include pseudocyst, pancreatic ascites,
pancreatic pleural effusion, and fistulae. Although
there are some principles, such as pancreas rest and
nutritional support, which are generally agreed upon,
no universal consensus exists regarding which specific
treatment strategies are best, and at which pace.
Available treatment modalities are diverse and
numerous, but available data supporting them are
often either conflicting or low-quality. Therefore,
pancreatologists have different points of view regarding
optimal management. Areas of controversy where
thoughtful providers disagree include the following:
immediate octreotide vs no or selective octreotide
use; early aggressive percutaneous drainage vs limited
conservative drainage; immediate nil-per-os (NPO)
status with total parenteral nutrition (TPN) vs oral diet
as tolerated; mandatory antacid (typically proton-pump-
inhibitor [PPI]) therapy vs PPI therapy only as otherwise
indicated (e.g., for peptic ulcer disease); early endoscopic
pancreatic duct stent vs no stent or its selective use.
Similarly great diversity exists in the literature
regarding the time required for the PDD to seal. In a
recent review of the literature, performed as part of the
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Dutch Pancreatitis Study Group's study of endoscopic
pancreatic-duct stenting versus conservative treatment
for pancreatic fistulas due to necrotizing pancreatitis,
the range was wide, from 2 to 122 days following
placement of the stent." Most of the more recent (2005 or
later) and larger (35 or greater patients) studies, however,
in that review are on the longer end of the spectrum
(71-122 days)."?

In an effort in improving upon such long times
required for PDD to seal, an aggressive, "shotgun"
approach was adopted, as described below, and termed
SEALANTS: somatostatin analogues (SAs), external
drainage, alternative nutrition, antacids, NPO status,
TPN, and stenting of the pancreatic duct. Although
there is nothing novel about these approaches, they
are often employed in a slowly progressive stepwise
fashion, as opposed to the more aggressive, "shotgun"
SEALANTS approach (Fig. 1).

Review of SEALANTS: treatments for PDD
SAs

Somatostatin, as the "body stop" etymology suggests, has
broad inhibitory effects within the body. For example,
in the brain it inhibits release of growth hormone and
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Fig. 1. The "shotgun" SEALANTS approach.
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thyroid-stimulating hormone. In the gastrointestinal
(GI) tract, actions include inhibition of the release of
glucagon, insulin, secretin, and cholecystokinin, as
well as inhibition of pancreatic exocrine secretions. In
1989, Williams et al studied the SA octreotide (half life
>100 minutes versus 3 minutes for somatostatin) in
patients with known pancreatic fistula and showed a
mean decrease in pancreatic fluid output of 75%. These
GI functions are therefore the basis for the use of SA in
preventing and treating pancreatic fistula.

Many randomized controlled trials (RCTs) have been
performed to study the use of octreotide as prophylaxis
against postpancreatectomy pancreatic fistula. This
diverse literature (17 trials including 2143 patients) has
been recently analyzed by the Cochrane Collaboration'™ *
revealing a lower incidence of pancreatic fistula in the SA
group (RR: 0.64; 95% CI: 0.53 to 0.78).

Regarding treatment of established pancreatic
fistula following PDD, the literature is even more
diverse and difficult to interpret. A systematic review
of 10 RCTs (301 patients) performed by Li-Ling and
Irving in 2001 revealed evidence suggesting a role
for SA in treating pancreatic fistula: two of three trials
evaluating time to closure showed significantly reduced
time in the treatment group.[("s] A decade later, Gans
et al”! performed an updated systematic review and
meta-analysis of SA for the treatment of pancreatic
fistula. Although SA treatment was not associated with
more closures (i.e., a higher rate of closure), the time to
closure in those patients destined to enjoy nonoperative
closure of their PDD was shorter in five of seven studies
reporting closure times, although this difference was
significant in only one trial.

Given clear experimental and clinical data that SA is
effective, the lack of significant safety concerns of this
native hormone, and the low cost (a 50-mcg dose costs
<$5 in our hospital), SA clearly plays a lead role in the
resolution of PDD.

External drainage

External drainage achieved via percutaneous,
image-guided approach has played a major role
in the successful nonoperative treatment of severe
PDD. In the recent Dutch Pancreatitis Study Group's
prospective series of 639 patients with necrotizing
pancreatitis, external catheter drainage was the
most frequent first intervention (63% of cases), and
additional pancreatic debridement was not required in
35% of those patients."” A recent systematic review of
eleven studies, including 384 patients with necrotizing
pancreatitis undergoing external drainage concluded
that external drainage alone was definitive, without the
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need for operative debridement in 56% of patients, not
accounting for bias in the mostly low-level studies.""
When necrosectomy is required, an external catheter
provides a necessary window that allows minimally
invasive necrosectomy via the increasingly popular
step-up approach. This approach, in which the first
intervention is external catheter drainage, followed,
only if needed, by videoscopic-assisted retroperitoneal
debridement (VARD), followed in turn by, only
if needed, open debridement, has been compared
to standard open necrosectomy in the PANTER
(pancreatitis, necrosectomy versus step up approach)
study,"”! with fewer complications in the step-up group.

Not only does external catheter drainage allow
access to the retroperitoneum for VARD in cases of
necrotizing pancreatitis, but in cases of PDD of other
etiologies, the catheter allows decompression of a
potentially infected pancreatic fluid collection to a
controlled, measurable fistula, the measure of which
guides therapy and provides a treatment endpoint.
External catheter drainage may, of course, also be used
in conjunction with the often complementary internal
drainage techniques.

Alternative nutrition all the way to the mid-jejunum

Because normal, per-os gastric feeding is a profound
stimulus for pancreatic secretion, it may prevent timely
closure of PDD. Yet, enteral nutrition has several
advantages over parenteral nutrition, including better
immune function, fewer infections, better glycemic
control, and fewer complications associated with central
venous access, some of which benefits that have been
shown in a meta-analysis of 6 RCTs in patients with
acute pancreatitis.””’ To avoid pancreatic stimulation
associated with gastric feeding, therefore, common
practice has been to feed postpyloric into the duodenum.
However, multiple studies often overlooked by this
common practice have shown that only mid- to distal-
jejunal feeds, and not proximal jejunal or duodenal
feeds, avoid pancreatic stimulation and the consequent
increase in pancreatic exocrine secretion (although such
distal feeds may not always be practical)."*"

Antacids

The rationale for routine immediate use of PPIs in
cases of PDD is multifold: given that gastric acid is one
of the many physiologic stimuli of pancreatic exocrine
function, antacid therapy is intuitively indicated.
However, there are several other, more subtle, potential
benefits of PPIs in cases of PDD. First, there is recent
evidence from animal models of pancreatitis to suggest
that PPIs are effective in attenuating experimentally
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induced pancreatitis in rats, mediated, perhaps,
through reduced expression of inflammatory and
adhesive proteins and decreased platelet and leukocyte
activation."” Second, PPIs may inhibit pancreatic
secretion by direct action on the pancreatic ducts
and acini. Third, for those patients who require NPO
status, which is known to be associated with increased
intestinal permeability and the consequent risks of GI
immune dysregulation and infectious complications,
PPIs may decrease intestinal permeability while patients
are NPO. In a clinical study of pancreatic-insufficient
cystic fibrosis patients, PPI therapy was associated with
correction of intestinal permeability." Finally, for
those patients who are tolerating an enteral diet, but
are exocrine-insufficient and on enzyme replacement
therapy, antacid therapy may further improve fat
malabsorption."”’ Data on direct and indirect effects
of H1- and H2-blockers, are inconsistent, and therefore
PPIs are the preferred antacid agents.

NPO and TPN

Although enteral nutrition has been accepted as
the preferred route of nutritional support in acute
pancreatitis, patients with PDD as a late and persistent
sequelae of acute pancreatitis may have largely recovered
from the acute episode save for the pancreatic leak.
These patients, as those with other etiologies of PDD,
such as the patient in Fig. 2, are less acutely ill with
pancreatitis, and therefore more able to tolerate NPO
status and TPN to really achieve the maximal decrease
in pancreatic exocrine secretion possible to seal their
PDD. In such patients, TPN can safely maintain
adequate nutrition and nitrogen balance during the
several weeks that may be required to achieve resolution
of PDD. Because even sham feeding increases gastric and
pancreatic secretion, patients are advised and carefully

counseled regarding oral intake, and a balance is struck
between patient comfort and pancreas rest, with most
patients being very happy taking sips and chips of water
for mouth comfort, while maintaining a relatively strict
NPO status.

Stent of the pancreatic duct

Endoscopic transpapillary stenting (ETS) of the
pancreatic duct in cases of PDD provides a path of least
resistance to the flow of pancreatic exocrine secretions.
Endoscopic retrograde pancreatography and ultrasound,
when indicated, may be performed at the same setting
to assess ductal anatomy, place internal drains, etc.
Although no RCT exists to assess the role of ETS in
cases of PDD, several single- and multi-institutional
series have been published. ETS has been successfully
used over the past several decades, as reported in small
series, for various manifestations of PDD, including
pancreatic ascites, loculated pancreatic fluid collections,
pancreaticocutaneous fistula, pancreaticoenteric fistula,
and pancreatic pleural effusion. An analysis of ETS for
PDD found that predictors of successful closure of PDD
following ETS included the successful bridging of the
PDD with the stent and the duration of time the stent
was maintained in place (only the former, bridging,
remained a significant predictor on multivariate
analysis).””

More recently, the Dutch Pancreatitis Study Group
evaluated a prospective cohort of patients with acute
pancreatitis, all of whom underwent ETS or conservative
treatment for PDD, and in addition a literature review
of similar studies was performed."! Of 731 patients
with acute pancreatitis, 19 were treated with ETS and
16 were treated conservatively for PDD (nearly for all
pancreatocutaneous fistula). The PDD was sealed in
16 of 19 patients (84%) in the ETS group compared

————————

Fig. 2. Illustrative case. A 53-year-old man with carcinomatosis underwent cytoreduction with splenectomy, failed to thrive
postoperatively, with recurrent ascites and pleural effusions initially suspected to be tumor-related. Only after 3 months PDD was
suspected and the patient referred. A: CT scan reveals two dominant fluid collections; B: Both drained percutaneously; C: ETS placed

in pancreatic duct.
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with 8 of 12 (75%) patients in the conservative group
(P=0.175)."! In the ETS group, the PDD was sealed in a
median of 71 days versus 120 days in the conservative
group (P=0.130)."

Anecdotal snapshot experience

In a one-year period (12/2010-12/2011), 7 of 12 patients
referred with PDD were deemed to be appropriate
for the described "shotgun" SEALANTS approach
to nonoperative management. The 7 patients had a
mean or median time from initial drain placement
to PDD closure within 40 days (range 24-48). Two of
these seven patients required operation (Roux-en-Y
cystojejunostomy) for recurrence of symptoms several
months after initial resolution of PDD, possibly due
to disconnected duct syndrome. Of the remaining five
not deemed to be candidates for SEALANTS, two did
not require any initial drainage or ETS and recovered
with supportive care alone. Two patients had massive
necrosis and disconnected ducts treated with delayed
transgastric necrosectomy and have fully recovered,
and one died of severe aspiration pneumonia and adult
respiratory distress syndrome.

Conclusion

Although PDD can be difficult to manage and to study
largely because of diverse etiologies and sequelae that
occur in a very heterogeneous population, several studies
have shown that several interventions, such as SAs,
aggressive, image-guided external drainage, alternative
nutritional support, mandatory antacid therapy
(proton-pump inhibitors), immediate NPO status and
TPN when enteral nutrition is not feasible, and stenting
of the pancreatic duct, here termed the SEALANTS
approach, are likely beneficial in these difficult patients.
Furthermore, anecdotal experience suggests that, the
"shotgun" approach of the SEALANTS measures might
successfully affect resolution of otherwise severe,
refractory PDD more rapidly than a slower step-wise
progression of similar standard interventions. Although
the sample size is too small to meaningfully compare to
historical controls, this anecdotal experience suggests
the possibility of a future trial of SEALANTS as a care
bundle versus routine care in the treatment of PDD.
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The best-educated being is the one who understand most about the life in which he is placed.

—Helen Keller
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