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Abstract

After esophagectomy and total gastrectomy, anastomotic leakage is a serious complication associated with a high mortality. Complications such as abscesses, sepsis
and malnutrition may occur. In cases of anastomotic leakage after esophagectomy and gastrectomy, occurrence of an esophago-respiratory fistula or pancreatic fistula
can be a very dangerous, even fatal complication.

Various endoscopic techniques have been recently developed to treat leakage and fistula using minimally invasive approaches. Treatment methods including techniques
such as fibrin glue injection, use of clips or self-expandable stents which are more conservative than surgery have become available. We report successful endoscopic
clipping and application of fibrin glue, which is more conservative than surgery, for an esophago-mediastinal fistula. In addition to reporting endoscopic application
of transnasal tube, over-the-scope clip (OTSC) and stenting, we also performed clipping for difficult cases with leakage or fistula. In this paper, indications of these
endoscopic therapeutic methods are described for each case. With a broad range of conservative and endoscopic therapeutic methods available, encouraging progress

has been made with regards to a shorter closure time of leakage and less risk of severe systemic complications.

Introduction

Anastomotic leakage after esophagectomy and gastrectomy
can result in abscess, subsequent sepsis and a longer hospital
stay. Anastomotic fistula and mediastinitis are potentially major
complications of post-esophagectomy and represent main determinants
in postoperative morbidity and mortality [1,2]. This condition is very
serious, predisposing a patient to life-threatening pneumonia. Several
studies have reported anastomotic leakage incidence of approximately
5 % after gastrectomy, and an incidence of approx. 10 % after
esophagectomy.

Generally accepted aims of the immediate treatment are sepsis
source control, sufficient drainage of the leakage and perianastomotic
drainage, parenteral nutrition, naso-gastric decompression and
broad spectrum antibiotics. However, how to achieve leakage control
still remains controversial. Possible treatment options must achieve
drainage of the septic focus in the mediastinum and abdomen, and
close the esophageal and gastric wall defect or the dehiscent circular
staple line of the anastomosis.

Surgical treatment is sometimes unavoidable in cases of esophago-
respiratory fistula or severe infection. High mortality rates of 33-64
% following revisional surgery for anastomotic leakage after upper
gastrointestinal reconstruction have been reported [3].

There are various advanced endoscopic therapies for esophageal
anastomotic leakage. Over-the-Scope Clip (OTSC) can hold and
strongly compress tissue and close the leakage [4]. OTSC has been used
to seal various chronic leakages [5]. Alternative endoscopic techniques
include endoscopic vacuum assisted closure, and endoscopic insertion
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alpha cyanoacrylate [6]. Endoscopic implantation of covered stents is
an alternative option to treat larger lesions [7]. We would like to report
cases of endoscopic clipping used to close mediastinal fistula after
esophagectomy [8].

In this paper, we reported various endoscopic treatments and
present the treatment flow chart for anastomotic leakage after
esophagectomy.

Patients and methods

Thirteen patients received the following endoscopic methods after
esophagectomy or gasterectomy since 2005.

Endoscopic management by clipping

Previously we reported successful treatment for anastomotic
leakage after esophagectomy. From the third treatment of clipping,
endoscopic closure by clipping and fibrin glue was performed.

(1) The metallic clip attachment device with a loaded clip (OLYMPUS,
Tokyo, Japan) can be passed through the forceps channel of a
standard endoscope.
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(2) Prongs are opened by pulling on the handle of the attachment
device.

(3) By manipulating the tip of the endoscope, the clip can be positioned
to hold the tissue flanks of the leakage after suction to reduce the
size of the fistula.

Endoscopic Over-The-Scope Clip (OTSC) placement

The Over-The-Scope Clip (OTSC) system (Ovesco Endoscopy
AG, Tubingen, Germany) was originally developed for hemostasis of
non-variceal bleeding. This system can effectively close large defects in
the gastrointestinal wall as a result of gastric and colonic perforations
after endoscopic mucosal resection (EMR) or endoscopic submucosal
dissection (ESD). This system was applied to 2 (two) cases after
esophagectomy.

(1)Endoscopic deployment for fistula closure by approximating the
margin of the fistula opening with a single clip device.

(2)Position the endoscopic cap in the center of the fistula opening,
apply firm suction through the endoscopic channel to suction the
surrounding tissues into the endoscopic cap attachment.

(3) Deploy the clipping device by turning the firing wheel attached to
the endoscope handle.

Endoscopic stent insertion

Endoscopic stent insertion (EST) is easy and reliable, and
performed in early stage cases. EST is often the first technique applied
for fistula after esophagectomy.

(I)To close an anastomotic leak, a self-expandable, covered metal
stent (Ultraflex™, Boston Scientific, Natick, MA, US or Flexella-J™,
PIOLAX, Kanagawa, Japan) are used.

(2) After confirmation by X-ray contrast, the exact position of the leak
is marked on the patient’s skin and stent placement is performed by
interventional endoscopy.

(3)Correct placement of the stent and successful closure of the leak
are always controlled by endoscopy as well as by contrast medium
ingestion.

Thoracic drainage inserted through trans-nasal route

First a guidewire is inserted via the working channel of the
endoscopy and the trans-nasal drainage tube is introduced through the
guidewire at the site of the intrathoracic esophago-gastric anastomotic
leak under endoscopic observation.

Continuous negative pressure of 5-10 mmHg is applied using a
vacuum pump. For cases of fistula close to the trachea or a major vessel,
only trans-nasal drainage is performed.

Results

We successfully closed fistula and anastomotic leakage in all cases
by endoscopic procedures.

Endoscopic stent insertion

A self-expandable partially covered metallic stent (Ultraflex™,
Boston Scientific, Natick, MA, US) to seal the fistula was inserted on
post operation day (POD) 79. The fistula was corrected and the patient
could eat. However, one month after insertion, migration and abrasion
of the stent was detected (Figure 1).
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Another case showed major leakage after esophagectomy and
cervical anastomosis. A removable self-expandable covered metallic
stent (Flexella-J™, PIOLAX, Kanagawa, Japan) was inserted on POD 15.
To avoid migration gastrostomy anchor (smart anchor ™, TOP, Tokyo,
Japan) was inserted into metallic stent. The stent was removed on POD
77 and anastomotic leakage is successfully closed (Figure 2).

Endoscopic management using clipping

Three cases with anastomotic leakage after esophagectomy and
total gastrectomy were successfully treated and the fistula was closed
(Figures 3,4). We previously reported a case of anastomotic fistula after
esophagectomy [8]. In one case, a nasal drainage tube (ENBD tube) was
first inserted after total gastrectomy on the POD 7 and then clipped on
POD 14. Endoscopic closure of the fistula was achieved using regular
or long clips.

Endoscopic Over-The-Scope Clip (OTSC) placement

On POD 12 after esophagectomy, fistula in the case was detected
and closed by the OTSC system (Figure 5). In another case, we detected

a.

Figure 1: Closure of an anastomotic leakage after esophagectomy by self expandable
covered metallic stent

a. As shown by endoscopy, the fistula after esophagectomy (arrow) failed to close on POD
79

b. The fistula was covered by the self expandable covered metallic stent and closed

(] RN
OGS

Figure 2: Closure of an anastomotic leakage after esophagectomy by removable self
expandable covered metallic stent

a. Trans-nasal tube was inserted into gastric conduit. Major anastomotic leakage (red arrow)
was observed by endoscopy on POD 4

b.The self expandable covered metallic stent was inserted into the gastric conduit through
the esophagus on POD 15

c.The needle including the gastrostomy anchor (smart anchor ™, TOP, Tokyo, Japan) was
inserted into covered stent

d.The smart anchor ™ was released in the covered stent

e.The covered stent was fixed on the neck wall by smart anchor ™ (yellow arrow) to avoid
migration

f. Closure of the fistula (yellow arrow) was observed on POD 77 after removing stent by
endoscopy
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anastomotic leakage on POD 5 and attempted closure by the OTSC
system with a grasper, but the OTSC clip cut through both the tissue
and grasper and closure was unsuccessful (Figure 6). But trans-nasal

Figure 3: Closure of an anastomotic leakage after esophagectomy by clipping
a. A fistula after esophagectomy was observed by endoscopy
b. Three clips were used to close the fistula with fibrin glue

c. Approximately five months (POD 154) after the operation, the patient shows no signs of
recurrence of tumor or fistula

Figure 4: Closure of an anastomotic leakage after total gastrectomy by clipping
a. Anastomotic leakage was observed after total gastrectomy on POD 7.
b. The fistula was clipped on POD 14

c. Endoscopic closure of the fistula was shown

a. b. C.

Figure 5: Closure of fistula by OTSC system
a. On POD 12 after esophagectomy, a fistula was discovered
b. The fistula was closed by the OTSC system

c. Follow up endoscopy showed clear anastomosis

Figure 6: OTSC closing failure

a. In another case, leakage after esophagectomy was detected POD 5

b. Closure using the OTSC system with grasper was attempted, but failed
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tube was placed into a leak cavity by endoscopy and removed after
confirming to reduce the size of the defect.

Discussion

Despite this favorable trend, anastomotic leakage after
esophagectomy or total gastrectomy remains an important
determinant of morbidity. Incidence of anastomotic leakage after
esophagectomy is reported to be between 2.3 % and 15.3 % [9-
11], and anastomotic leakage accounts for approximately 40%
of all postoperative deaths [12]. In contrast, mortality after total
gastrectomy is approximately 0% [13].

Cases of suspected leakage of intrathoracic anastomosis were
identified by endoscopy and CT of the chest and abdomen. All
anastomotic leaks were endoscopically verified.

Additional stent placement in conservative management of
esophageal anastomotic leakage after esophagectomy has excellent
advantages of immediate leak occlusion, such as allowing for early oral
feeding and avoidance of further contamination of the mediastinum,
and also results in a shorter intensive care unit and hospital stay.

Endoscopic implantation of covered stents is an alternative option
to treat larger lesions. This technique is easily available and effective,
and is associated with a low morbidity [7,13-16]. The most common
complication of stent therapy is stent migration, occurring in 49% of
cases of esophagogastrostomy, 61% of cases of esophagojejunostomy,
and 100% of cases of esophagocolonostomy, but the rate of stent
dislocation for the Niti-S stent was 17% [13]. Early, intermediate, and
late stent migrations were experienced in 21%, 24%, and 15% of cases
respectively [13]. Migration was predicted because stenosis at the
anastomotic site was not observed. Moreover the anastomotic site was
located near the neck and odynophagia was assumed to occur when the
upper level of the stent was located over the top of the sternum level.
We firstly reported to avoid covered stent migration using gastrostomy
anchor after esophagectomy with cervical anastomosis.

There are still no general recommendations and guidelines on how
to use stents to treat intestinal leakages.

Surgical intervention is indicated for mediastinitis, widespread
graft necrosis and abscesses due to leakage [2]. There are reports of
attempts to directly repair these conditions by suturing and covering
with omentum or muscle flap. In cases where the fistula leads to the
respiratory tract, such operations are considered be necessary due to
the risk of repetitive pneumonia leading to poor physical condition [1-
3].

Mortality of patients receiving a second operation is high (40%)
[7]. Resection should be considered in cases of severely compromised
or necrotic graft. Surgical treatment of esophageal anastomotic leaks,
however, has been linked to subsequent death [1-3, 7,17].

Ojima reported successful treatment of fistula with an injection
of alpha-cyano acrylate monomer [6]. Endoscopic filling of the fistula
with fibrin glue is also reported as an effective treatment by some
investigators [8,18,19]. Thrombin and fibrinogen provide a surgical
seal, and adhesion strength of the clot is directly correlated with the
concentration of fibrinogen in the fibrin sealant. We previously reported
that this technique is insufficient for fistula closure and subsequently
added clipping [8].
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The use of metallic clips for hemostasis and closure of a perforation
due to various causes has been reported. Endoscopic closure by
clipping was found to be effective for idiopathic or iatrogenic
perforations [8,20].

Rodella et al. reported that endoscopic clipping to close an
anastomotic leakage after a gastrectomy was effective and required
only a short hospital stay [21]. Endoscopic clipping is recommended
by Rodella to treat leakages less than 2 cm in diameter; the diameter of
the fistula in our case was also less than 2 cm. Applying suction with the
endoscope was helpful when attempting to close the fistula by clipping,
since size of the fistula could be reduced [8]. Application of endoscopic
clipping as soon as possible after operation or in a period once
inflammation and infection have subsided was considered. Application
of endoscopic clipping and fibrin glue is an attractive treatment, but
fibrin-glue injections or clips may only seal small esophageal leaks
[18-22]. As noted, all these techniques are only feasible and practical
for small leaks and proper treatment for larger dehiscences remains
unresolved.

The OTSC system is also available. The OTSC system has been
shown to be suitable for closing acute small gastrointestinal perforations,
and its use in treatment for chronic leakage has recently been reported
(5,24,25]. Mercky reported achieving successful OTSC placement in 30
out of 34 attempts, with an overall success rate of 71.4% and 16 patients
(53%) recovered with primary efficacy [5].

Standard clips are too small and lack sufficient strength for a
reliable suture compared to OTSC, which allow closure of gaps <30
mm [5]. Biological fibrin glue can be useful for leak closure, but is
mainly associated with other treatment modalities. The best results are
observed for fistulas <5 mm [5]. New clipping devices such as OTSC,
are recently being used as a good alternatives to standard clips, since a
single clip allows for steady closure of perforations <2.5 cm [5].

Based on our previous experience with nasogastric tubes through
fistula sites into the thoracic cavity [23] and according to literature
review, we designed the thoracic drainage tube which can be inserted
through the transnasal route to clear infected secretions, shrinking the
para-anastomotic cavity and eventually allowing closure of the defect.

Endoscopic Vacuum-Assisted Closure (E-VAC) therapy of
anastomotic leakages was developed to overcome current limitations
associated with intermittent endoscopic treatment and conventional
drainage therapy [27-29]. This treatment is effective and non-invasive.
Less infection in the fistula is observed in cases of vacuum drainage
using a nasal gastric tube with sponge. Timing of clipping and filling

with fibrin glue should coincide with the lowest rate of infection.

On the other hand, transoral endoscopic placement of a sponge
into a leak by E-VAC is technically demanding and the sponge must
match the size of the defect. Hence, there is still room for improvement
in this method. Moreover, patients must undergo repeated gastroscopy
for sponge exchange.

We adopted a similar method that does not use a sponge for four (4)
cases and could successfully close the fistula [23]. One disadvantage of
this method is the need for a long hospital stay.

As shown in Figure 7, we consider indications of endoscopic
methods for anastomotic leakage or fistula according to the size of them
and firstly show the indication. In the case of a small leakage or fistula
after drainage, clipping (less than 2 cm in diameter) and filling with
fibrin glue (less than 5 mm in diameter) should be adopted in order
to close the leakage and fistula. The OTSC system allows closure of
gaps <30 mm of anastomotic leakage or fistula. A large anastomotic
leakage or fistula should be treated by the transnasal intra-thoracic
drainage without other peri-anastomotic drainage or covered with a
self-expandable metallic stent with other peri-anastomotic drainage.

Leakage or fistula of anastomosis

!

Abscess or infection

controlled

!

uncontrolled

!

Drainage (percutaneous or trans nasal, vacum)

!

size ’5mm‘ ’20mm¢‘ ’30mmi‘ ’30mmT‘

|

|

Endoscopic
method

Fibrin glue
cyanoacrylate

| Clipping | | OTSC |

Covered SEMS
(removable)

failure

success

Close

Figure 7: Diagram showing the management flow of patients with leakage or fistula of anastomosis
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Conclusions

These endoscopic treatments are simple and safe methods for the
management of postoperative leakages and fistulas of the gastrointestinal
tract. The most suitable method, stent therapy, endoscopic drainage
therapy, clip and OTSC application should be selected for each patient
experiencing postoperative leakage.
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