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Abstract

Gastrostomy is performed when the patient needs to be fed through the gastrointestinal tract but cannot eat orally. Cur-
rently, gastrostomy is mostly performed endoscopically, but this is not possible in every case. To nourish esophageal cancer
patients who need neo-adjuvant chemoradiotherapy and the use of the stomach to replace the esophagus when performing
esophagectomy after chemoradiotherapy treatment, we performed laparoscopic gastrostomy from the anterior wall of the
stomach. This is a case series analysis of patients with esophageal cancer who were indicated for neoadjuvant chemoradio-
therapy and had large tumors that could not undergo endoscopic gastrostomy. During the period from April 2020 to January
2022, we performed laparoscopic gastrostomy for six patients with stage cT3NOMO esophageal cancer. These patients were
characterized by the inability to eat or drink by mouth because a large tumor obstructed the lumen of the esophagus. The
surgery results were successful in all patients, with operative times ranging from 20 to 45 min. There were no cases of acci-
dents or complications. The patient was nourished again by the gastrointestinal tract within 24 h and was transferred to the
chemoradiotherapy department after 3 to 4 days for neo-adjuvant chemoradiotherapy treatment. Laparoscopic gastrostomy
from the anterior wall of the stomach is a safe technique with a short operation time and a quick postoperative recovery.
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Introduction many advantages compared to open gastrostomy [2]. How-

ever, unfortunately, PEG is not always feasible for certain

A gastrostomy is a surgical procedure that is performed on
patients who need enteral nutrition but are unable to obtain
food through the mouth. The placement of a gastrostomy
feeding tube was first described by Stamm in 1894, in which
an open surgical technique was carried out to place a gastros-
tomy tube into the stomach. This technique existed for a long
time until the early 1980s, when it was gradually replaced
by percutaneous endoscopic gastrostomy (PEG) [1]. More
than 40 years after PEG was presented at the annual meeting
of the American Society for Gastrointestinal Endoscopy in
1980, this technique has been widely applied and has shown
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cases in which a gastrostomy tube cannot reach the stomach
due to upper gastrointestinal tract obstruction. Addition-
ally, some authors also propose the solution of gastrostomy
through computed tomography (CT)-guided gastrostomy
tube placement. However, this method has a high rate of acci-
dents and complications and a low success rate, so clinicians
rarely prescribe it [3]. Therefore, surgical gastrostomy still
plays an important and indispensable role in clinical practice.

There have been many reports applying laparoscopic surgery
to gastrostomy with different techniques, from laparoscopic-
assisted surgery to complete laparoscopic surgery. These
reports demonstrate the difficulties faced by surgeons when
it takes a long time to create the Witzel tunnel through total
laparoscopic surgery. Therefore, most authors only opt for lapa-
roscopic surgery in the form of assisted laparoscopic surgery
or a combination of laparoscopic surgery with endoscopy for
gastrostomy tube placement [1, 4-6]. Among the reports on
laparoscopic gastrostomy, laparoscopic tubularized continent
gastrostomy introduced by Marco Lotti et al. in 2020 is worth
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mentioning. The author and his collaborators presented a tech-
nique that partially removed the greater omentum in the greater
curvature and created a gastric flap by a beveled cut at this
position. The gastric flap was then brought to the outside [7].
This technique showed many advantages and has been highly
appreciated by other authors in cases where minimally inva-
sive surgery was not feasible or unsuccessful [8]. However, this
method caused failure of the nutritional integrity of the greater
curvature. Therefore, gastrostomy in patients with esophageal
cancer indicated for neo-adjuvant chemoradiation followed by
esophagectomy is not feasible because the use of the stomach to
replace the esophagus is not safe since the main nutrient supply
vessel for the upper parts of the stomach has been damaged.
Starting from the actual demands for the treatment of
patients with esophageal cancer requiring neo-adjuvant chem-
oradiotherapy and considering esophagectomy, we present
our technique for laparoscopic gastrostomy creation from the
anterior of the body-fundus of the stomach to meet the above
requirements without any references to other authors.

Patients and Methods
Patient Selection

This study consisted of a series of six patients with advanced
esophageal cancer who were unable to consume food orally,
and endoscopy was unsuccessful in passing through their
stomachs to perform PEG. As a result, these patients were
advised to undergo surgical placement of a gastrostomy feed-
ing tube prior to receiving neo-adjuvant chemoradiotherapy.

Written informed consent was obtained from all patients
in our study, approved by the Hanoi Medical University
Institutional Ethical Review Board, Vietnam (Decision no.
4889/Qb-DHYHN, on Oct 21, 2022). The Director of Hanoi
Medical University signed on Oct 21, 2022.

Surgical Procedures

Step 1: After general anesthesia, the patient was placed
in the supine position, hands close to the body and legs
closed. A laparoscopic surgery system was placed on the
left-hand side of the patient's head. The surgeons stand
on the right side of the patient.

Step 2: A 10-mm trocar was placed to the lower border
of the umbilicus by employing the open Hasson and gas
insufflation technique. Then, a 5-mm trocar was inserted
at the intersection of the right midclavicular line and the
horizontal umbilical line. A 12-mm trocar was positioned
at the intersection of the left midclavicular line and the
horizontal umbilical line. An additional 10-mm trocar
was placed to the left of the epigastric midline, which
was the output position of the gastrostomy tube (Fig. 1).
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Fig. 1 Positions of the trocars

Step 3: A 60-mm endoscopic stapler was used to make a
beveled cut at the anterior wall of the upper body-fundus
of the stomach so that an approximately 60 mm x 10 mm
(Iength x diameter) gastrostomy tube could be placed with
one end free and the other connected with the stomach
(Fig. 2).

Step 4: The free end of the tube was brought out via the
10-mm trocar hole at the left of the epigastrium, the tube
was cut off, hemostasis was performed, and the edge of
the tube was attached to the abdominal wall using Vic-
ryl 2.0 thread. A 16F Foley catheter was inserted into
the stomach via the newly created tube, and the ball was
pumped to fix the sonde (Fig. 3).

Step 5: We examined the cut line. Hemostasis was carried
out if necessary by using a clip. Then, the air was cleared,
and the trocar holes were closed.

Results

During the period from April 2020 to January 2022, we per-
formed laparoscopic gastrostomy following the technique
described above on six male patients. The clinical charac-
teristics and surgical results are shown in Table 1. All six
patients were hospitalized because of lower thoracic esopha-
geal cancer with a large tumor causing esophageal obstruc-
tion, and the fiberscope could not be passed through. These
patients were indicated for gastrostomy feeding prior to
neo-adjuvant chemoradiotherapy. All six patients underwent
laparoscopic gastrostomy without complications. The first
day after surgery, mild pain occurred, and the patients were
administered intravenous paracetamol 1 g. Re-examination
after 1 month showed that all six patients had good inci-
sions, with neither fluid leakage nor inflammation around the
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Fig.2 Use a stapler to create a
beveled cut of the anterior wall

of the stomach

Fig. 3 Bring the free end of the
tube out of the abdominal wall
and shorten the free end and
suture the tube to the abdominal

wall

Table 1 Patient and procedure characteristics

Characteristic Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6
Age (years) 62 56 55 60 51 48
Gender M M M M M M
BMI (kg/m?) 18.32 17.52 20.43 16.29 17.21 22.99
Indications for Esophageal cancer  Esophageal cancer ~ Esophageal cancer  Esophageal Esophageal Esophageal
gastrostomy Lower thoracic Lower thoracic Lower thoracic cancer cancer Lower  cancer Lower
Lower thoracic thoracic thoracic
Cancer stage T3NOMO T3NOMO T3NOMO T3NOMO T3NOMO T3NOMO
ASA 2 2 2 3 3 3
Operation time 45 40 30 25 20 20
(min)
Intraoperation No No No No No No
accident
Feeding restarted 24 24 24 24 24 24
postoperative
(hour)
VAS
Day 1 4 4 4 4 4 4
Day 2 3 2 2 2 3 2
Day 3 2 2 2 2 2 2
Postoperative time 4 3 3 3 3 3
(day)
Complications None None None None None None

Re-examination
after 1 month

Esophagectomy
after chemoradio-
therapy

Removed tube after
chemoradiotherapy

No complication

No

No complication

No

No complication

Yes

No complication No complication

No

Yes

No

No complication

Yes
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catheter, and the Foley drainage tubes were replaced easily
and safely.

Two patient had a good response after neo-adjuvant chem-
oradiotherapy and underwent thoracoscopic esophagectomy
using the stomach to replace the esophagus. One patient
responded well after preoperative chemoradiotherapy. How-
ever, this patient had a history of cirrhosis, and after the
preoperative chemoradiotherapy, the cirrhosis worsened
and did not meet the requirements for general anesthesia
to remove the esophagus. The patient had the gastric tube
removed after 3 months at the request of the patient and
family. A follow-up examination 1 month after the catheter
was removed showed that the position of the tube base was
completely sealed. One year later, the patient died due to the
recurrence and progression of cancer. The remaining three
patients did not respond to preoperative chemoradiotherapy,
and they received continued palliative care treatment. All
three patients later died of cancer progression at 4, 6, and 7
months after surgery.

Discussion

A gastrostomy is one of the various methods performed in
the gastrointestinal tract to nutritionally support patients
who are unable to tolerate oral feeding in certain disease
conditions. However, to perform surgery on these patients,
safety must be a top priority. Moreover, the surgery should
minimize complications, enhance a quick recovery, and be
affordable. Furthermore, patients with esophageal cancer
indicated for chemoradiotherapy require a faster recovery
from gastrostomy surgery to help them receive chemoradio-
therapy for treatment of the cancer.

The open surgery technique for gastrostomy was intro-
duced in the late 18th century and has significantly improved
over time [1]. Fortunately, the development of science and
technology, including the development of the interventional
gastroenterology specialty, has created great innovations in
minimally invasive gastrostomy techniques. PEG has shown
significant advantages over laparotomy. These benefits
include less pain, fewer complications, and faster healing.
Therefore, it is considered a first option for gastrostomy [2,
9]. However, not all patients can undergo PEG when fiber-
scope cannot access the stomach because of an obstruction
of the gastrointestinal tract. Another minimally invasive
technique recommended by interventional radiologists is
CT scan-guided gastrostomy. Unfortunately, this technique
has shown a high risk of complications, some of which are
severe and require another surgery [3].

The invention and continuous development of laparos-
copy since the first introduction of laparoscopic cholecys-
tectomy by Phillip Mouret at the French surgical conference
held in Lion in 1986 have enabled laparoscopy to be widely
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applied to various surgeries in general and to gastrostomy
specifically. To date, numerous modified techniques have
been reported, such as laparoscopi-assisted or totally lapa-
roscopic Witzel gastrostomy (LWG), and laparoscopically
assisted percutaneous endoscopic gastrostomy (LAPEG)
[4-6]. These reports have shown positive results and offered
great applications in practice. Among the publications on the
application of laparoscopy in gastrostomy surgery, Marco
Lotti et al., in May 2020, presented a technique for laparo-
scopic creation of a tubularized continent gastrostomy by
partial resection of the greater curvature and catheterization
with a large gastric curvature, which was considered safe
and innovative by colleagues [8]. However, this technique
requires resection of the greater curvature, which is time-
consuming and requires good hemostasis. Moreover, the
biggest disadvantage of this technique is that for patients
with esophageal cancer indicated for neo-adjuvant chemo-
radiotherapy followed by esophagectomy, the use of gastric
replacement is then not safe because part of the vascular
arc above greater curvature, which is the main blood supply
to the fundus stomach, has been damaged and is no longer
intact [7].

Studies have shown that anastomotic leakage is one of the
most serious and common complications of esophagectomy.
The incidence of anastomotic leakage when using gastric
replacement for the resected esophagus varies from 11.4%
to 21.2%, and 2.5% to 20% of anastomotic leakages are
ischemic. The reported mortality rate after esophagectomy
related to anastomotic leakage is 7.2% to 35% [10]. Recently,
Japanese authors demonstrated that gastric integrity during
esophageal reconstructive surgery reduced the incidence of
esophageal fistula to less than 1% [11]. Therefore, preserv-
ing the integrity of the stomach when using it to replace the
esophagus in esophagectomy for esophageal cancer is a very
important issue.

Based on the actual demands during the treatment of
patients with esophageal cancer who need neo-adjuvant
chemoradiotherapy and esophagectomy in the immediate
future, we developed a technique to apply laparoscopy to
create a gastrostomy orifice from the anterior of the body-
fundus of the stomach to maximally preserve the integrity of
the stomach. We used a 60-mm endoscopic stapler to verti-
cally cut the anterior of the body-fundus of the stomach to
create a gastrostomy tube of approximately 60 mm x 10 mm
(LxD). The free end of the tube was brought to the outside
before fixing it into the abdominal wall, and the other end
was continuously connected with the stomach to ensure a
nourishing blood supply to the created coil. This method is
simple, safe, and fast. The duration of the first surgery was
45 min; however, the following surgeries were faster, and
the fifth surgery took only 20 min. Although some surgeons
may be concerned about the nourishing blood supply of this
tube, this is not a problem since the rich network of blood
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vessels in the gastric wall will ensure a sufficient blood sup-
ply to the catheter. The results of all five cases in our study
showed a very good supply. In addition, some surgeons may
worry about the leakage of gastric juice or food through root
of the catheter. This did not occur in any of the six cases in
our study, because we take the gastrostomy tube through the
left rectus abdominis muscle and root of the gastrostomy
tube is located toward the fundus, which is the upper part of
the stomach. We re-examined and monitored the patients’
condition one month after surgery and found that the patients
in the study showed good results with no complications.

Creation of gastrostomy from the anterior of the stom-
ach was performed by fashioning a solid tunnel from the
stomach to the outside; therefore, the replacement of the
Foley drainage catheter was conducted simply, safely, and
quickly. Two of our six patients underwent esophagectomy
after neo-adjuvant chemoradiotherapy, and a reconstructed
stomach was used to replace the removed esophagus. We
found that the stomach after gastrostomy preserved its ana-
tomical integrity and nourishment function, complying
with the requirements for its use to reconstruct and replace
the resected esophagus. In these two cases, the result of
esophagectomy for radical treatment of esophageal cancer
was good, with no complications occurring after the surgery.
Another patient responded to chemoradiotherapy well, and
the patient could eat and drink; however, this patient was
not allowed esophagectomy due to having certain internal
disease conditions. This patient asked for removal of the
tube 3 months after laparoscopic gastrostomy. There was
no leakage of fluid or food out of the tube, and the catheter
foot had healed well.

From the results of this study, we believe that laparo-
scopic gastrostomy creation from the anterior of the body-
fundus of the stomach that we have introduced can be
extended to all patients requiring gastrostomy for which
endoscopic techniques cannot be performed.

Conclusion

Laparoscopic gastrostomy to create a gastrostomy orifice in
the anterior of the body-fundus of the stomach is safe and
effective and meets the criteria for anatomical integrity as
well as gastric nutrition when the stomach is required to
replace the esophagus in esophagectomy.
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