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Endoscopic internal drainage with double pigtail stents for
upper gastrointestinal anastomotic leaks: suitable for all cases?
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Background/Aims: Surgeons and endoscopists have started to use endoscopically inserted double pigtail stents (DPTs) in the manage-
ment of upper gastrointestinal (UGI) leaks, including UGI anastomotic leaks. We investigated our own experiences in this patient pop-
ulation.

Methods: From March 2017 to June 2020, 12 patients had endoscopic internal drainage of a radiologically proven anastomotic leak af-
ter UGI surgery in two tertiary UGI centers. The primary outcome measure was the time to removal of the DPTs after anastomotic
healing. The secondary outcome measure was early oral feeding after DPT insertion.

Results: Eight of the 12 patients (67%) required only one DPT, whereas four (33%) required two DPTs. The median duration of drain-
age was 42 days. Two patients required surgery due to inadequate control of sepsis. Of the remaining 10 patients, nine did not require a
change in DPT before anastomotic healing. Nine patients were allowed oral fluids within the 1st week and a soft diet in the 2nd week.
One patient was allowed clear oral feeds on the 8th day after DPT insertion.

Conclusions: Endoscopic internal drainage is becoming an established minimally invasive technique for controlling anastomotic leak
after UGI surgery. It allows for early oral nutritional feeding and minimizes discomfort from conventional external drainage.
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vival of patients undergoing curative resection for gastric can-

INTRODUCTION

4-6 . .
cer.”” There is currently no consensus regarding the best mo-

Anastomotic leak from upper gastrointestinal (UGI) surgery is
a major complication associated with significant perioperative
morbidity, mortality, and prolonged hospital stay. Leak rates
have been reported to vary between 3% and 8%."" These leaks
have also been shown to have an impact on the longterm sur-
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dality of management.’ Options include conservative treatment
with nil by moutbh, total parenteral nutrition, and antibiotics, or
endoscopic therapy or surgery. Recently, the number of endo-
scopic options has increased. These endoscopic options include
fully covered self-expanding metal stents (SEMSs), endoscopic
clips, endoscopic glue, fistula plugs, endoscopic vacuum-assist-
ed closure, drainage of the perianastomotic leak cavity through
the anastomotic defect via a tube from the nose, and double
pigtail stent (DPT) insertion.”"* The fact that there are such a
large number of options implies that none of these techniques
are superior. This also means that there may be an opportunity
to individualize treatment based on the location and anatomical
features of the leak.

As such, we investigated our own experience and elucidated
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some limitations and contraindications to the use of DPTs in
this patient population to help guide patient management.

METHODS

From March 2017 to June 2020, 12 patients had a DPT inserted
for internal drainage of an anastomotic leak after UGI surgery
in two tertiary UGI centers. Data were collected and retrospec-
tively analyzed. Patient features and demographics are listed in
Table 1. All patients, without exception, who had a radiologi-
cally proven anastomotic leak with a perianastomotic collection
during the study period were included, and informed consent
for the procedure as well as the potential need for multiple en-
doscopic sessions was obtained from all patients.

The procedure was performed under topical anesthesia and

Table 1. Patient demographics and characteristics (n=12)

Variable Value
Age (yr) 67.5+7.6
Male sex 10 (83.3)
Preexisting diabetes 4(33.3)
Postoperative days to diagnosis (day) 6 (3-28)
Postoperative days to EUS insertion (day) 13.5 (5-50)
Method of initial diagnosis
Computed tomography 9(75.0)
Contrast swallow 3(25.0)
Preceding pathology
Gastric GIST 2(16.7)
Gastric adenocarcinoma 4(33.3)
Gastroesophageal junctional adenocarcinoma 4(33.3)
Esophageal squamous cell carcinoma 2(16.7)
Preceding operation
Minimally invasive Ivor Lewis esophagectomy 3 (25.0)
Minimally invasive McKeown’s esophagectomy 2(16.7)
Open subtotal gastrectomy 1(8.3)
Open total gastrectomy 1(8.3)
Open proximal gastrectomy 1(8.3)
Open completion gastrectomy 2(16.7)
Laparoscopic proximal gastrectomy with double tract 1 (8.3)
reconstruction
Laparoscopic total gastrectomy 1(8.3)
Location of leak
Esophagogastric 6 (50.0)
Esophagojejunal 5(41.7)
Gastrojejunal 1(16.7)
Values are presented as mean+tstandard deviation, number (%), median
(range).

EUS, endoscopic ultrasonography; GIST, gastrointestinal stromal tumor.
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intravenous sedation with midazolam and fentanyl in an en-
doscopy suite equipped with image intensification facilities.
Endoscopic internal drainage (EID) was preceded by an endo-
scopic evaluation of the location and size of the anastomotic
leak. A guidewire was then inserted endoscopically into the
perianastomotic collection under fluoroscopic guidance. A
DPT was subsequently inserted via the Seldinger technique
over the guidewire, with one end of the stent placed within the
collection and the other end of the stent positioned into the gut
lumen. The size and number of DPTs chosen depended on both
the size of the defect and the collection. As a rule of thumb, if
the adult esophagogastroduodenoscopy (EGD) scope (9.9 mm
diameter) could pass through the defect into the cavity, two
DPTs were deployed, whereas if the defect was smaller than 9.9
mm, one DPT was deployed. In theory, if the leak is so large
that the double pigtail spiral curves would not be able to hold
the stent in place, then DPTs would not be inserted. Generally,
the default DPT is a 7 Fr, 7 cm DPT as it fits through a standard
adult EGD scope channel and is of a reasonable length. Once
the stent had been deployed, diluted water-soluble contrast was
injected to confirm contrast passage into the distal gut lumen
with good drainage and minimal leakage into the cavity. A na-
sojejunal tube (NJT) was then routinely inserted, taking care
not to dislodge the DPT during the procedure. NJT feeding
commenced the day after the procedure, and unless the patient
was quite malnourished, the NJT feeding was stopped, and the
NJT was removed as soon as the patient was established on an
oral liquid diet.

A repeat EGD was performed 6 weeks later in all patients to
assess for any persistent leak and whether the DPT could be
removed or had to be replaced. If there was still a persistent
defect and associated cavity, the DPT was replaced. Figures 1
to 3 demonstrate the before and after effects of successful DPT
deployment.

The primary outcome measure was the time to DPT removal
after anastomotic healing. The secondary outcome measure
was early oral feeding after DPT insertion. Anastomotic healing
was defined as the absence of a contrast leak proven either en-
doscopically or radiologically.

Pre- and postprocedure inflammatory markers such as C-re-
active protein, white cell count, and temperature were routinely
monitored to confirm ongoing sepsis resolution after DPT
insertion and during the phase of reinstitution of oral intake
as well. Once patients were well established on an oral soft diet
and sepsis was under control, antibiotics could be oralized, and
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Fig. 1. Endoscopic view of the healing process of anastomotic leak. (A) Esophagojejunal anastomotic leak (arrows). (B) Prior to removal of
the pigtail stent. (C, D) Three months later.

Fig. 2. Fluoroscopy view during endoscopic internal drainage. (A) Perianastomotic collection (arrow). (B) A guidewire was inserted into the
perianastomotic collection cavity under radiological guidance before double pigtail stent deployment. (C) Six weeks later, no obvious contrast
leaks were observed (arrow). All contrast flowed into the jejunum. A small amount of contrast in the remnant cavity traveled from double
pigtail stent in situ.

Fig. 3. Abdominal computed tomography findings pre- and postendoscopic internal drainage (EID) insertion. (A) Pre-EID: perianastomotic
collection was demonstrated (arrow). (B) Post-EID: the size of perianastomotic collection decreased and any contrast leakage into collection
was not seen.
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the patients were discharged home with the DPTs in situ. They
would then return for their relook EGD as an outpatient at the
6-week mark.

Ethical statements
Because this study was based on a retrospective analysis of
existing clinical data, the requirement for informed patient con-

sent was waived.

RESULTS

Of the 12 patients, 10 (83%) underwent surgery for gastric
or esophageal malignancy, and two underwent surgery for a
gastrointestinal stromal tumor (GIST). Five (42%) underwent
open surgery. The average age was 67.5 years, with a male (83%)
preponderance. Four patients (33%) had a medical history of
type II diabetes mellitus. The types of anastomotic leaks were as
follows: five esophagojejunal (42%), six esophagogastric (50%),
and one gastrojejunal (8%). Table 1 summarizes the patients’
demographics and characteristics. Two patients underwent sal-
vage surgery soon after DPT insertion and were excluded from
the analysis of the primary and secondary outcomes. Table 2
summarizes the internal endoscopic drainage parameters and
the results.

The median time to diagnosis of a leak was 6 days postopera-
tively. Seven leaks were diagnosed within the 1st week, and one

Table 2. Endoscopic internal drainage parameters and results

Variable Result
No. of pigtail stents inserted at initial endoscopy

1 8

2
No. with concomitant NJT insertion at initial endosco- 6

py
No. who had TPN 2
No. with percutaneous drainage
No. needing a second endoscopy with DPT insertion 1
Time to oral intake (day)

Clear fluids 0-8

Full fluids 1-14

Soft diet 5-28
Duration DPTs left in situ (day), median (range) 42 (13-120)
No. in whom defect closed with DPT alone 9
No. requiring salvage surgery 2
Mortality 1

NIJT, nasojejunal tube; TPN, total parenteral nutrition; DPT, double pigtail
stent.

404

of them had a delayed diagnosis because the patient was not
stable enough to undergo endoscopic evaluation for confirma-
tion of an anastomotic leak. However, small locules of gas were
seen next to the anastomosis on imaging. Another patient had a
subclinical, delayed leak with a small collection seen on a com-
puted tomography (CT) scan performed on readmission on day
28. The median time to EID was 13.5 days postoperatively. The
time to EID was delayed to day 22 in one patient as the patient
initially underwent external drainage on day 8, with a repeat
water-soluble contrast study showing persistent leak before
proceeding to EID. EID was also delayed in another patient due
to other complications with hypovolemic shock due to bleed-
ing from the left hepatic artery as well as from the first jejunal
branch of the superior mesenteric artery both of these required
interventional angioembolization. Subsequently, the patient had
a persistent liver hematoma that required surgical evacuation.

The exact size of the anastomotic defect was not documented
in all cases, but eight of the 12 patients (67%) only required one
DPT, whereas four (33%) required two DPTs inserted at the
same time. The median duration for which the DPT was left in
situ was 42 days. The majority (90%) did not require a change in
the DPT before anastomotic healing. One patient who required
repeated replacement of the DPT was later found to have early
cancer recurrence at the anastomosis and is discussed in greater
detail below. There were no patients for whom the defect was so
large that DPTs were not inserted.

Nine patients were allowed oral fluids within the 1st week
and a soft diet by the 2nd week, while one patient was allowed
oral fluids by day 8 and a soft diet by the 3rd week post-DPT
insertion. There were no cases of luminal stenosis or any other
anastomotic complication after DPT removal in cases success-
tully treated with DPTs.

Two patients required surgery due to inadequate control of
sepsis. On day 9, the first patient was found to have an esoph-
agogastric anastomotic leak following a minimally invasive
McKeown esophagectomy for squamous cell carcinoma of the
mid-esophagus. Following the insertion of two DPTs, the pa-
tient developed an esophagotracheal fistula the next day. The
fistulous opening in the trachea was at a site remote from the
location of the DPTs. It was located just proximal to the location
where the right main bronchus came off the trachea. Neverthe-
less, surgery was required as the silicone plastic Y-stent placed
via rigid bronchoscopy did not seal the leak from the airway.
Fully covered self-expanding metal Y-stents, which would have
produced a better seal, are not available in our institution.



The second patient who required salvage surgery was eventu-
ally found to have distal obstruction due to an internal hernia.
The patient underwent proximal gastrectomy and double tract
reconstruction for a proximal gastric GIST. Esophagojejunal
leak was diagnosed on postoperative day 6, and a DPT was in-
serted on the same day. After insertion of the DPT, the patient
had persistently high output from his chest drains and devel-
oped atrial fibrillation with some hemodynamic instability. As
such, he was returned to the theater, and a left posterolateral
thoracotomy was performed. The defect was slightly proxi-
mal to the anastomosis and was controlled with a T-tube and
then patched with a surrounding intercostal muscle patch. He
continued to have a very high nasogastric tube output, and a
follow-up CT scan showed a persistently dilated loop of the je-
junum. He returned to the theater for a laparotomy, and it was
found that he had an internal hernia of his biliopancreatic (BP)
limb through his retrocolic window, causing proximal obstruc-
tion of the BP limb and partial compression of the Roux-limb.
Due to the double tract reconstruction, the BP limb could still
decompress retrogradely through the remnant stomach.

One patient had ongoing leakage despite several changes in
the DPT. This was later found to be due to recurrent cancer
at the anastomosis site. This patient eventually succumbed to
metastatic disease, and the fistula never healed, progressing to
a gastrocolic fistula in the later stages. Her postoperative course
was complicated by superior mesenteric artery and splenic
artery pseudoaneurysms and bleeding requiring repeated an-
gioembolization procedures. The leak was persistent, with a
resultant chronic abscess cavity that did not resolve with the
deployment of an extra stent or with upsizing of the stents. The
patient eventually developed a fistula to the colon, underwent
laparoscopic cecostomy diversion, and covered SEMS. The pa-
tient subsequently developed multiple peritoneal metastases,

and a decision was made for palliative care.

DISCUSSION

Anastomotic leak from UGI surgery is associated with in-
creased mortality and prolonged hospital stay. Hence, early
identification and treatment are key to reducing morbidity and
mortality. Management options include conservative treatment
with antibiotics, endoscopic therapy, or surgery. The choice of
which management option to use is often made based on the
patient’s clinical condition, timing of diagnosis, anastomotic
level, and size of the defect. Although many new endoscopic
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therapies have recently been described, outcomes are variable,
and there is still no consensus on the optimal approach. Surgi-
cal revision may also not be successful due to surrounding in-
flammation. Furthermore, patients often have poor nutritional
status, anastomotic ischemia, or both, and these may predispose
them to anastomotic dehiscence in the first place.

Early diagnosis and appropriate treatment are key to reduc-
ing morbidity and mortality from anastomotic leaks. Leaks are
proven either radiologically (e.g., water-soluble contrast swal-
low, or CT scan with demonstration of contrast leakage or a
perianastomotic collection) or endoscopically, which allows for
direct visualization of the luminal defect as well as assessment
of the integrity of the rest of the anastomosis. Such leaks may
be managed conservatively with a combination of antibiotics,
nasogastric/jejunal tubes that bypass the site of anastomotic
leakage and enable enteral nutrition, parenteral nutrition, and
adequate drainage, which is traditionally often external. An
increasing number of endoscopic modalities for treatment have
emerged over the past two decades, including fully covered
SEMS, endoscopic suturing, clips, tissue sealants, and even
endoscopic vacuum-assisted closure therapy.”* However, these
modalities have variable outcomes and are not without com-
plications. For example, SEMSs have several disadvantages, in-
cluding stent migration and stent erosion into large vessels, plus
they are relatively expensive. Fibrin glue may require repeated
applications. Endoscopic vacuum-assisted closure requires
changing the endoscopic sponge under general anesthesia every
three to 7 days or so, and the patients are not permitted any oral
intake while the sponge is in situ. Surgical management is prob-
ably still indicated in cases with larger defects, failure of con-
servative treatment, or signs of diffuse peritonitis or sepsis with
organ failure. Options include direct repair of the anastomosis,
reconstruction of the anastomosis, or removal of the anastomo-
sis with temporary diversion."*"*

EID is not a new concept and has been used with good suc-
cess rates in the management of pancreatic pseudocysts via cyst

14-16
gastrostomy.

This same principle can be applied in the man-
agement of leaks and fistulas following both upper and lower
gastrointestinal surgery using a DPT with one end in the gastro-
intestinal tract and the other in the fistula/collection. The use of
EID with DPTs for laparoscopic sleeve gastrectomy leaks is now

well established in the literature.”’

Surgeons and endoscopists
have been quick to extrapolate this usage to the management
of all UGI leaks, including UGI anastomotic leaks. This has

been employed in a few centers with encouraging results."""* It
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is postulated that pigtail stents act as a foreign body on the edge
of the leak and inside the cavity, promoting a reaction to try to
seal off and extrude the foreign body toward the gut lumen."*"”
Compared to endoluminal vacuum therapy, patients with EID
can generally commence oral feeding earlier, EID procedures
can be performed without a general anesthetic, and there is less
need for frequent and repeated endoscopic procedures.”

Nine out of 12 patients were successfully managed with EID
using DPT in this case series. DPT allows for early oral nu-
tritional feeding and potentially avoids conventional external
drainage. The primary aim of DPT is to allow for adequate
drainage and, therefore, to form a controlled situation. Some
have also postulated that trauma to the orifice from the in-
sertion of a DPT also helps promote reepithelialization of the
internal opening and, therefore, healing of the anastomotic
leak. Normal peristaltic movement will also help create neg-
ative pressure intraluminally, which will aid the flow of fluid/
pus from the abdominal collection into the intraluminal space
according to the Bernoulli principle. Removal of the stent will
subsequently be followed by spontaneous closure, as all that is
left is a tight “mold” of tissue around the stent in the extralu-
minal portion. Good early nutritional support and appropriate
antibiotic coverage for sepsis control are important aspects
of management. Therefore, EID aids patient recovery by en-
hancing nutritional status, increasing patient mobility without
external drainage, and minimizing the length of hospital stay.
All of these will help reduce other postoperative complications
such as deep vein thrombosis and hospital-acquired pneumo-
nia. However, surgical intervention is still likely required for
uncontained leaks with generalized peritonitis, as these will not
be adequately controlled with DPT.

The reasons for the non-healing of fistulas appear to be appli-
cable to the failure of DPTs as well. It is well known that fistulas
are generally not close in the presence of high fluid output,
foreign bodies, radiation, inflammatory bowel disease, epitheli-
alization of the tract, neoplasia, distal obstruction, and sepsis in
the form of undrained abscesses. In one of our patients, failure
was due to neoplasia, while in another, it was due to distal ob-
struction. In a third patient, it was due to the appearance of an
esophagotracheal fistula, possibly due to inadequately drained
sepsis. The use of steroids or other immunosuppressive medi-
cations, as well as poor patient nutrition, also negatively affect
healing.

One of the limitations of this study was the lack of clear doc-
umentation regarding the size of the defect, as this data was
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retrospectively collected. The sample size is relatively small, but
the results are consistent with other published data showing
high success rates.” It was also slightly subjective, depending on
the judgment of the endoscopist with regard to the estimated
defect size as well as the number of DPTs to be inserted during
the procedure. The exact time to anastomotic healing is also
unclear as repeat EGD was performed 6 weeks later in uncom-
plicated cases for reassessment and to determine if the DPT
could be removed. Future studies with larger sample sizes to
increase generalizability could consider repeating endoscopic
evaluation earlier to allow for earlier stent removal and mini-
mize the theoretical risk of DPT migration (either intralumi-
nally or into the abdominal cavity). Plain radiography should
be performed prior to reevaluation with endoscopy to confirm
that the DPT is still present, as it often spontaneously extrudes
itself, and endoscopy is no longer strictly necessary.

In conclusion, EID is a relatively safe and minimally invasive
technique for controlling anastomotic leak after UGI surgery.
Limitations to its use include neoplasia, distal obstruction, and
other undrained septic foci. It can be expected that other for-
eign bodies, such as ineffectual endoscopic clips at the leak site,
may also lead to non-closure. Likewise, inflammatory bowel
disease, previous high-dose radiation, immunosuppressive
drugs, and poor nutrition may reduce the chances of successful
EID with DPTs.
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