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Abstract
The number of laparoscopic sleeve gastrectomy (LSG) performed worldwide is increasing continuously. Serious
complications are relatively rare, but staple line leakage after LSG remains one of the most dreaded acute
complications. Endoscopic treatments play a major role in treating sleeve leakage after initial surgical or
percutaneous perigastric abscess control. Despite the high success rate of endoscopic treatments, some patients
who fail treatment can develop refractory chronic leakage or fistula; therefore, they require revision operation such
as Roux-en-Y gastric bypass or even total gastrectomy. We herein comment on percutaneous transesophageal
gastro-tubing (PTEG) as a non-endoscopic, non-surgical alternative treatment option in patients for whom it may be
desirable to avoid complex reoperation for sleeve leakage.
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Opinion Article
Although a linear stapler has been improved to complete a required
task, staple line leakage is one of the troublesome complications after
sleeve gastrectomy. An endoscopic approach, such as an Over-TheScope-Clip (OTSC®, Ovesco Endoscopy, Tübingen, Germany) or stent,
has become a valid treatment option for acute sleeve leakage [1].
The OTSC® system offers the advantage of a nitinol clip loaded at
the tip of the endoscope that can capture the leak and fistula orifice
and compress them constantly until they are healed. This system is
gaining popularity as a reliable option for treating leakage after sleeve
gastrectomy [2]. Despite the high success rate for closure of sleeve
leakage, surgeons must realize the limitation of this method.
Difficulties may arise in the treatment of a chronic leak or fistula,
which is surrounded by hardened and inelastic tissues unfit to be
approached endoscopically. Fibrotic tissue is rigid and difficult to
suction or pull into the applicator cap. Care must also be taken to avoid
laceration in cases of larger leaks [3].
Endoscopic stenting is one of the most well-established, viable
options for treating sleeve leakage [4]. Endoluminal stenting has the
advantages of being able to cover the leak site and to correct gastric
tube stenosis and axis deviation simultaneously. However, the main
concerns with stents are migration and insufficient sealing. Although a
tailored mega stent would be a possible solution for these problems, it
is not yet widely available [5]. Another disadvantage of stenting is that
the stent is positioned at the gastroesophageal junction for proximal
leaks, which are most commonly observed; thus, patients can develop
unendurable symptoms, such as nausea, vomiting, and retrosternal
discomfort. Therefore, stenting is not always a universally acceptable
treatment at present.
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Revision operation must be regarded as a last resort if endoscopic
approaches fail. Total gastrectomy (open or laparoscopic) is a practical
approach for a chronic leak or fistula; however, it has a high morbidity
rate, and it is technically demanding to perform [6,7]. In addition,
surgeons should recognize potential future problems, including an iron
deficiency or pernicious anemia and a complicated access to the biliary
tract after total gastrectomy.
We believe that percutaneous transesophageal gastro-tubing
(PTEG) should be considered when revision operation is the only
remaining option for intractable sleeve leaks. PTEG was originally
developed as a feasible alternative to nasogastric decompression in
patients unsuitable for percutaneous endoscopic gastrostomy using the
transesophageal approach [8]. Its characteristics can be practically
applied in the treatment of leakage after a gastrointestinal operation.
As we previously reported, PTEG can serve the dual purposes of
splinting the leakage site and providing jejunal nutritional access
during the management of sleeve leakage near the esophagogastric
junction [9].
The PTEG kit (Sumitomo Bakelite Co., Ltd., Tokyo, Japan) includes
ready-to-use devices, such as a needle with a sheath, rupture-free
balloon (RFB), dilator, guidewires and long placement tube (Figure 1).
In brief, the procedure is performed as follows. An RFB is dilated with
contrast medium mixed with saline in the upper esophagus to facilitate
percutaneous esophageal puncture under ultrasonography and
fluoroscopy. A matching guidewire is threaded into the esophageal
lumen through an introducer needle. After dilating the path around
the guidewire, the indwelling tube is advanced over the guidewire.
Furthermore, double PTEG was invented to provide an additional
intraluminal tube through the same opening of the primary PTEG
using a second guidewire and a dilator with a peel-away sheath.
Double PTEG can simultaneously attain enteral nutrition access and
gastrointestinal decompression separately through each tube (Figure
2). Unlike a nasogastric tube through the nostril, double PTEG is
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suitable for long-term purposes secondary to poor tolerability of a
nasogastric tube.

Figure 1: A) A percutaneous transesophageal gastro-tubing kit; B)
The rupture-free balloon is not ruptured by needle puncture.

these procedures. However, gentle dilation of the stoma with a rotating
motion can minimize localized bleeding. Even if bleeding occurs after
the procedure, hemostasis can be achieved by applying external
pressure at the site, following complete removal of the tube [8].
Regarding stomal leakage, the subcutaneous thickness and angled
insertion of the tube into the esophagus may lessen the probability of
occurrence, especially in obese patients [9]. Nevertheless, surgeons
should be well aware of contraindications to double PTEG. The
procedure is contraindicated in patients with coagulopathy, right
recurrent nerve paralysis, and pathologic conditions in or around the
cervical esophagus [8].
PTEG may be a minimally invasive, effective alternative in patients
with sleeve leakage. It can also be a potential non-endoscopic, nonsurgical approach to leakage after a gastrointestinal operation, such as
Roux-en-Y gastric bypass and total gastrectomy.
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Figure 2: Image of the double percutaneous transesophageal gastrotubing kit.
Both procedures have been performed under local anesthesia
and/or intravenous sedation with no severe adverse events [10].
Bleeding and stomal leakage are rare but potential complications after
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