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Description

Bariatric surgery is now widely accepted as the only long-
term effective treatment for morbid obesity metabolic syndrome.
Laparoscopic sleeve gastrectomy (LSG) is one of the most frequently
performed surgical procedures in weight loss surgery. According to
the statistics of American Society for metabolic and bariatric surgery
(ASMBS) in 2018, LSG ranked first in all weight loss operations,
accounting for about 61.4% [1]. LSG has relatively simple operation
process, significant bariatric and hypoglycemic effect, and low
incidence of postoperative complications, so patients can generally
accept it [2]. However, the low incidence of complications does not
mean that complications can be avoided. Gastric leakage is the most
serious complication of LSG. The incidence of gastric leakage after LSG
in surgical centers of different hospitals varies greatly, usually 0.7% ~
7.0% [3,4]. Gastric leakage occurred within 7 days after operation is
generally called acute gastric leakage [5].

At present, for the gastric leakage in the acute stage of operation,
that is, the gastric leakage within 7 days after operation, according to
existing views, it is mostly advocated to focus on emergency operation
+ flushing + drainage + repairing the leakage, and implement all or
part of it according to the situation, but repairing the leakage is indeed
necessary, especially when the patient has hemodynamic instability or
diffuse peritonitis. However, it is not easy to find the location of the leak
during the operation. Generally speaking, due to edema, exudation and
pus, it is difficult to find the specific location of the gastric leak around
the gastric leak. Here, we propose a new method to use endotracheal
intubation to help the operator quickly find the location of leakage in
the residual stomach.

For the selection of endotracheal tube, adults generally choose 7.0-
7.5mm endotracheal tube. After selecting the tube, prepare two more
tubes that are greater than and less than 0.5mm of the inner diameter of
the endotracheal tube according to the actual needs, so as to adjust the
model of the endotracheal tube in time during the intubation process.
Before operation, check whether the catheter cuff leaks, lubricate
the front section of the catheter with medical lubricant or normal
saline, and place the guide wire in the endotracheal tube cavity. The
intubation should be operated by an experienced anesthesiologist and
carried out after the patient's anesthesia. In order to save time, it can be
started simultaneously with the operation or after the operation. The
best time for esophageal intubation is after laparoscopic cleaning of
the abdominal cavity and before searching for the location of gastric
leakage. Since there is intubation in the trachea, the difficulty of
esophageal intubation is reduced, but it can also be carried out with
the assistance of Macintosh laryngoscope or visual laryngoscope. One
thing to emphasize is that the catheter intubation should enter the
esophagus rather than the trachea. In general, the patient has entered
the state of anesthesia during esophageal intubation, and the original
endotracheal intubation occupies the tracheal channel. In order to
avoid the compression of trachea after air bag inflation, it is generally
recommended to insert all endotracheal intubation into esophagus.

After confirming the successful insertion of the endotracheal tube,
inject about 10ml of gas into the guide tube cuff. However, due to the
strong ductility of the esophagus, the best standard for injecting gas
into the airbag is to make the pressure in the airbag reach the minimum
pressure without obvious leakage around the airbag during manual
inflation. After the surgeon is ready, the methylene blue test and gastric
inflation test are carried out through the tracheal tube inserted into
the esophagus to find the site of gastric leakage. After repair, conduct
methylene blue or inflation test again to confirm that the leak has been
repaired.

Gastric leakage can be divided into proximal gastric leakage,
central gastric leakage, distal gastric leakage, gastric leakage in the
posterior wall of the stomach and gastric leakage that cannot be located.
Proximal gastric leakage is more common, especially near his angle
[5,6]. The causes of gastric leakage after LGS are relatively complex.
It is generally believed that it is related to the operation proficiency
of doctors during operation and whether the incision is sutured and
reinforced [5]. It seems to be a necessary condition to ensure the blood
supply near the incision, because the perfusion of CT scanning gastric
wall is significantly reduced near the his angle where gastric leakage
most often occurs [7]. However, acute gastric leakage may occur even
when the blood supply is sufficient.

When looking for the leak in the conventional process, the position
of the leak is generally verified by methylene blue test or inflation
test after inserting the gastric tube. However, there are obvious
shortcomings in this way. The gastric tube is relatively slender. During
the verification of the leak position, the gas or methylene blue solution
may flow back along the esophageal space of patients under anesthesia.
This means you can't fill the patient's stomach with enough reagent or
gas. In this case, the lighter outcome is the failure of the test, and the
more serious one may cause gastroesophageal reflux, esophageal ulcer
and other more serious consequences. The use of nasogastric balloon
tube seems to be a better choice, but patients after weight loss surgery
have narrow intragastric space, especially at the gastroesophageal
junction. Blind use of nasogastric tube balloon may cause incision tear,
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that is, the formation of new or aggravate the original gastric leakage

(8].

After clinical verification, we propose a novel test method. In
some patients we observed, using our method to find the site of gastric
leakage in surgery is simple and easy, and achieved particularly good
results. Even if there are patients with heavy abdominal adhesion,
multiple operations and other complex reasons, the site of gastric
leakage can still be determined. All patients recovered well after

Figure 1: The patient came to see a doctor due to metabolic syndrome and
underwent LSG operation on February 26, 2022. The patient recovered well and
was in a stable state. However, on the sixth day after operation, the patient ate
potato chips privately due to violating the doctor's advice, which caused pain
under the xiphoid on the same day. Conservative treatment measures such as
diet prohibition and symptomatic support were adopted. On the seventh day
after operation, the patient's pain increased and fever was 39 degrees Celsius,
Abdominal CT scan showed that there was obvious exudation around the upper
abdomen, especially around the stomach. Barium meal examination under X-ray
showed that the contrast medium leaked from the bottom of the stomach. (a) The
endotracheal tube is easily available in the operating room. The anesthesiologist
can easily insert it into the esophagus. After the balloon is inflated, it can seal off the
esophagus, which is convenient for methylene blue test. (b) The anesthesiologist
injected (diluted) methylene blue solution through an endotracheal tube. (c) Using
the balloon to give pressure, the methylene blue solution was quickly blown into
the stomach. (d) Location of suspected gastric leak found during operation. (e)
Methylene blue solution flows out from the gastric leak. (f) After the repair of gastric
leak, the inflation experiment was carried out.

operation. Long term follow-up and observation showed that the
weight loss effect of patients was not affected by the complications of
postoperative gastric leakage.

Endotracheal tube is one of the most commonly used tools in the
operating room. We use it to put it into the esophagus, but it can play a
unique role in detecting and verifying gastric leakage. Indeed, tracheal
tube insertion into the esophagus can also lead to complications.
However, according to our single center observation data, there is almost
no iatrogenic injury through the operation of skilled anesthesiologists.
The new acute gastric leakage detection device proposed in this paper
not only greatly improves the accuracy of gastric leakage detection, but
also has low cost and high safety, which helps the operator to quickly
solve the problem and shorten the operation time. Moreover, in the
standard process of routine laparoscopic sleeve gastrectomy, using this
simple device to find gastric leakage before the end of the operation
may have considerable potential to ensure the quality of the operation,
and further clinical research is needed (Figure 1).
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