
erage 3.50 ± 0.84 cm). The operative time ranged from 
60 to 130 min (average 83.33 ± 26.58 min). Blood loss 
was less than 20 mL and hospital stay ranged from 6 to 
8 d (average 6.67 ± 0.82 d). The patients were allowed 
out of bed 12 h later. A stomach tube was inserted for 
72 h after surgery, and a liquid diet was then taken. All 
cases had single tumors which were completely resect-
ed using the new-style LECS. No postoperative compli-
cations occurred. Pathology of all resected specimens 
showed GST: no cases of implantation or metastasis 
were found.

CONCLUSION: New-style LECS for GSTs is a quick, 
optimized, fast recovery, safe and effective therapy.

© 2013 Baishideng. All rights reserved.
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Core tip: A new style of laparoscopic and endoscopic 
cooperative surgery (LECS) was used to treat gastric 
stromal tumors (GSTs) originating from the muscu-
laris propria in this study. The operation was carried 
out in the gastric cavity, and the GST was completely 
removed using a gastroscopic light source and laparo-
scopic instruments. This method is minimally invasive 
and avoids many complications such as bleeding and 
intra-abdominal infection. Furthermore, the integrity of 
stomach structure and function is preserved. New-style 
LECS is a safe and effective method for the treatment 
of GSTs.
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Abstract
AIM: To evaluate the feasibility and safety of a new 
style of laparoscopic and endoscopic cooperative sur-
gery (LECS), an improved method of laparoscopic in-
tragastric surgery (LIGS) for the treatment of gastric 
stromal tumors (GSTs). 

METHODS: Six patients were treated with the new-
style LECS. Surgery was performed according to the 
following procedures: (1) Exposing and confirming the 
location of the tumor with gastroscopy; (2) A laparos-
copy light was placed in the cavity using the trocar at 
the navel, and the other two trocars penetrated both 
the abdominal and stomach walls; (3) With gastros-
copy monitoring, the operation was carried out in the 
gastric lumen using laparoscopic instruments and the 
tumor was resected; and (4) The tumor tissue was re-
moved orally using a gastroscopy basket, and puncture 
holes and perforations were sutured using titanium 
clips.

RESULTS: Tumor size ranged from 2.0 to 4.5 cm (av-
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INTRODUCTION
Gastric stromal tumors (GSTs) are potentially malignant 
tumors, accounting for approximately 60%-70% of  
gastrointestinal stromal tumors (GISTs)[1]. GSTs diffuse 
mainly by hematogenous metastasis and direct violation, 
are less likely to occur in lymph metastasis, and are not 
sensitive to chemotherapy or radiotherapy. The main 
treatment option is complete tumor resection[2-5]. Laparo-
scopic and endoscopic cooperative surgery (LECS) is an 
important therapy in the treatment of  GSTs[6-8]. In this 
study, we used this new improved method of  laparoscop-
ic intragastric surgery (LIGS) to completely resect GSTs, 
and achieved good results.

MATERIALS AND METHODS
General information 
From January 2011 to May 2012, 6 cases of  GSTs origi-
nating from the muscularis propria were confirmed by 
endoscopic ultrasound (EUS) and gastroscopy. The pa-
tients were 2 males and 4 females, aged 42-63 years, with 
a mean age of  53.83 ± 7.94 years. All cases had a single 
tumor with an average size of  3.50 ± 0.84 cm. The tu-
mors were located in the fundus fornix in 3 cases, in the 
posterior wall of  the gastric body in 1 case and in the 
gastric cardia in 2 cases (Table 1).

Surgical methods
Using tracheal intubation with general anesthesia, the pa-
tients were placed in the supine position with their heads 
slightly to the left. Both the surgeon and the endoscopist 
stood on the patient’s left side. The location of  the tu-
mor was determined by the endoscopist (Figure 1A). The 
surgeon made a curved incision of  approximately 0.5 cm 
at the superior border of  the umbilicus, a CO2 pneumo-
peritoneum with pressure of  12 mmHg was established, 
and a 0.5 cm laparoscope was inserted for observation. 
Two punctures of  about 0.5 cm at the left upper quad-
rant of  the abdomen were then established. Two sutures 
were placed in the avascular area of  the anterior wall of  
the stomach and exported from one of  the puncture 
holes, in order to pull the anterior stomach wall close 
to the abdominal wall. The stomach was inflated during 
gastroscopy. Under laparoscopic monitoring, the surgeon 
inserted 2 ordinary 0.5 cm puncture cannulas into the 
stomach from the anterior wall, at a distance of  more 
than 3 cm (Figure 1B and C). Under gastroscopic guid-
ance, the surgeon used an ultrasound knife to completely 
resect the tumors (Figure 1D). Specimens were removed 
via the mouth using grasping forceps (Figure 1E and F). 
If  there was no perforation, the two puncture cannulas 
in the gastric lumen were pulled out one by one, and the 
puncture holes were clipped using titanium clips via the 
endoscope. Otherwise, the perforation was clipped from 
the edge to the center using clips, the puncture cannulas 
were then pulled out, and the puncture holes closed by 
clips (Figure 1H and I). If  the stomach was repeatedly 
inflated without leak, the gas was exhausted and a gastric 

tube was inserted. The pneumoperitoneum was rees-
tablished and the hanging line in the stomach wall was 
removed. Intra-abdominal exudate and bleeding was fully 
suctioned. The pneumoperitoneum was removed when 
the surgeon pulled the puncture cannula out of  the ab-
dominal wall and sutured the puncture subcutaneously.

RESULTS
The average operative time was 83.33 ± 26.58 min and 
blood loss was less than 20 mL. A stomach tube was 
inserted for 72 h after surgery, and a liquid diet was then 
taken. After surgery, there was no significant abdominal 
pain or pneumoperitoneum. Patients were allowed out 
of  bed 12 h later. The average length of  hospital stay was  
6.67 ± 0.82 d. Pathological results were GSTs in all pa-
tients, and the structure of  the basal and cutting edge was 
normal. On the 3rd and 6th mo after surgery, the patients 
were reassessed by endoscopy and EUS, and all patients 
had healed well without metastasis.

DISCUSSION
With the development of  endoscopic technology, LECS 
and endoscopic submucosal dissection (ESD) have been 
used more and more widely in the treatment of  GSTs[6-13]. 
Conventional LECS, according to the different locations 
of  GSTs, is mainly divided into 2 types: the laparoscope-
assisted endoscopic technique (LAET) and endoscope-
assisted laparoscopic technique (EALT). In addition, 
EALT can be divided into endoscope-assisted wedge 
resection (EAWR) and LIGS[6,8,14,15].

LAET mainly refers to the procedure where laparos-
copy is used to closely monitor the endoscopic resection 
of  tumors throughout the surgical process, and the time-
ly treatment of  perforation, bleeding and other compli-
cations[16]. However, when a tumor is too large or located 
in the posterior wall or gastric fundus, gastroscopy is 
very difficult to achieve. In EAWR, the tumor is resected 
by laparoscopy, while endoscopy plays an important role 
in the location of  tumors, and is usually used for GSTs 
at the lesser curvature and the anterior wall of  the stom-
ach[17]. When the lesions are near the pylorus or cardia, a 
wedge resection may lead to stenosis[18].

Table 1  Patient demographics and gastric stromal tumor 
characteristics

Patient Sex Age 
(yr)

Tumor location Tumor 
size 
(cm)

Operation 
time 
(min)

Hospital 
stay 
(d)

Compli-
cations

1 M 48 Fundus fornix 3.5   80 7 None
2 F 42 Posterior wall 

of body
4.5   50 7 None

3 F 56 Cardia 2.5 130 7 None
4 F 63 Fundus fornix 2.0   70 5 None
5 F 53 Cardia 3.0   90 7 None
6 M 61 Fundus fornix 3.5   80 7 None

M: Male; F: Female.
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Laparoscopic instruments are used in LIGS, includ-
ing a laparoscopic light source, to puncture the gastric 
cavity directly and to carry out the surgery within it. The 
tumor is then removed from the abdominal wall, and the 
gastric wall and puncture holes are sutured using laparo-
scopic instruments[19-21].

Compared with the traditional LIGS, the advantages 
of  the new-type LECS are as follows: (1) Using gastro-
scopic light, doctors can reduce the laparoscopic light 
holes in the gastric wall, and close laparoscopic opera-
tional holes with clips via the gastroscope. Compared 
with normal laparoscopic suturing, this technique is 
minimally invasive; (2) Tumors less than 4.5 cm in size 
can be removed via gastroscopy from the mouth to re-
duce trauma to the abdominal wall; and (3) Both the ex-
terior and interior of  the gastric cavity can be observed 
by laparoscopy and gastroscopy, respectively, in order to 
reduce the incidence of  postoperative complications.

ESD is a technique which uses gastroscopy alone to 

resect tumors[22-24]. However, for tumors greater than 2 cm  
or exogenic or mixed type tumors, or if  the tumor is 
located in an area where it is difficult to operate, ESD 
can result in problems, such as the risk of  bleeding or 
perforation. For large perforations, it is more difficult 
to suture using clips during gastroscopy. Furthermore, 
longer operative time, and no peritoneal lavage and suc-
tion, can lead to pneumothorax, pneumoperitoneum, 
abdominal cavity cysts, peritoneal abscesses and other 
complications[25,26]. Compared to ESD, the advantages 
of  new-type LECS are as follows: (1) Shortens the op-
erative time; (2) Reduces the risk of  bleeding; (3) In the 
event of  perforation, the use of  laparoscopy to suction 
exudate and bleeding and to execute peritoneal washing, 
will reduce the chance of  intra-abdominal infection and 
other complications; and (4) Avoids the situation where 
observation and the operative field are unclear after per-
foration.

In conclusion, new-type LECS can be used to resect 

Figure 1  New-style laparoscopic and endoscopic cooperative surgery for gastric stromal tumors. A: Tumor in fundus fornix; B, C: Two puncture cannulas were 
inserted into the stomach; D: The tumor was resected by ultrasound knife under gastroscopic guidance; E: Specimen was took out via the mouth using endoscopic 
basket; F: The tumor; G: Perforation in fundus. H: Perforation was closed by clips via gastroscope; I: The 2 puncture holes in stomach were clipped by clips.
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GSTs greater than 2 cm in size which originate from the 
muscularis propria, mixed tumors or where difficulty in 
resection is encountered by laparoscopy or gastroscopy.

Although this new type of  LECS has unique advan-
tages in the treatment of  certain GSTs, this surgery has 
been used for less than one year. It is still at the stage 
of  exploration and practice, and requires more cases to 
verify its usefulness. In addition, it requires good laparo-
scopic physicians, endoscopists and endoscopy nurses to 
help each other to accomplish the safe and effective use 
of  this technique.
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