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Introduction

Although rare, Gastro-intestinal stromal tumours (GISTs) 
are the most common tumours of mesenchymal origin in 
the gastrointestinal tract (1,2). They can occur anywhere 
throughout this tract, but the most common location is the 
stomach. Considering these tumours rarely metastasize to 
nearby lymph node stations, it is recommended that GISTs 
undergo complete surgical resection with macroscopically 
negative margins. Minimally invasive wedge resections 
have been described as feasible and safe (3,4). However, 
the former often require removal of a large amount of 
excess healthy tissue, which can result in narrowing 
and tortuosity of the remnant lumen. Eversion method 
through a gastrotomy has been previously described as an 
effective technique, even for large endophytic tumours 
(4,5). However, each staple line in the stomach carries 

additional risks for post-operative complications (6), such as 
intraluminal bleeding, leak and stenosis. The risk of tumour 
cells dissemination during the resection also needs to be 
considered and an ideal operation has to limit specimen 
handling as much as possible. We hereby present a tissue 
preserving technique, which is also suitable for large/bulky 
tumours. We present the following article in accordance 
with the AME Case Series reporting checklist (available at 
https://jovs.amegroups.com/article/view/10.21037/jovs-20-
103/rc).

Case presentation

We have to date successfully performed four consecutive 
GIST resections (2 F, 2 M, Table 1) using the described 
technique. Surgery was performed at St Thomas Hospital 
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(Guys and St Thomas NHS Foundation Trust, London) 
by the same surgeon. Data were collected prospectively. 
Three cases were performed laparoscopically, one was an 
open gastric resection, to treat an incisional hernia at the 
same time. Patients’ age was 74±6 years. All patients had an 
endoscopy (OGD) with biopsies and a CT of the abdomen 
to stage the disease; the decision to operate was made after 
multidisciplinary team discussion. Inclusion criteria was the 
presence of an endophytic gastro intestinal stromal tumour 
(GIST). Two patients had a greater curvature lesion, one had 
a 7 cm GIST of the lesser curvature, and one had a GIST of 
the antrum (Figure 1). All surgery was performed electively 
in the last 18 months. Patients were kept nil by mouth the 
day before surgery and VTE prophylaxis was administered 
in the form of subcutaneous 5,000 U of Dalteparin. Patients 
were followed up in clinic 8–12 weeks after discharge.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patients.

Surgical procedure (laparoscopic) (Video 1)

Patient is in supine position. A 12-mm optical port is inserted 
in the left upper quadrant and pneumoperitoneum induced. 
Omental adhesions are dissected from the abdominal wall so 
that three more ports (umbilical, right and left paramedian) 
can be inserted and Nathanson liver retractor positioned.

A breach is made in the gastro-colic ligament and 

lesser sac is entered. Dissection proceeds along the greater 
curvature up to ¾ of the stomach length. A 5-cm lesion 
is identified in the posterior wall. The posterior wall of 
the stomach is further mobilised above the pancreas until 
reaching the gastro-hepatic ligament. 

A vertical gastrotomy is made adjacent to the GIST 
with Ultrasonic device. Mobilization of the stomach shall 
be made according to CT findings to optimize the view, 
and intraoperative endoscopy, when in doubt, can be 
useful adjunct to identify/mark the tumour edges before 
the gastrotomy is made. The tumour is then exteriorised. 
Two staying sutures are put at the edges of the gastrotomy 
to facilitate stomach mobilisation during the stapling time 
with a “no touch” technique. Echelon 45 linear stapler is 
used to excise the tumour and the previous gastrotomy at 
the same time, leaving a single line of staples. Specimen is 
extracted on an endo-catch from an enlarged LUQ incision 
after haemostasis is checked. To reduce even further the 
risk of tumour cell seeding into the abdominal cavity, the 
endo-catch bag can be positioned to cover the tumour 
immediately after its mobilisation and eversion, before the 
stapling time. Liver retractor and ports are extracted under 
direct vision. 0-J Vicryl is used to suture the fascia and 3/0 
Monocryl to skin. No naso-gastric tube or intra-abdominal 
drainage was considered necessary. 

Results

All four patients had a smooth recovery, with a median 
hospital stay of 2 days. Intraoperative blood loss was 

Table 1 Patients characteristics. Four patients were successfully treated with this technique to date, with characteristics as summarized

Patients Sex Age Site of GIST OGD Approach ASA Complications
Operating 
time (min)

Hospital  
stay (day)

1 M 75 Upper  
body/greater  
curvature

Polypoid lesion with  
central ulceration

LAP 2 0 95 2

2 M 71 Lesser curvature LAP 2 0 105 2

3 F 82 Body, lesser  
curvature

Large pedunculated  
GIST (7–8 cm)  
mid-body lesser 
curvature with an ulcer 
on the inferior surface

OPEN  
(incisional hernia)

2 0 86 3

4 F 68 Body/antrum 4 cm ulcerated  
subepithelial lesion

LAP 2 0 94 1

GIST, gastro-intestinal stromal tumour; OGD, Oesophago-Gastro-Duodenoscopy; LAP, laparoscopic surgery; OPEN, open surgery; ASA, 
American Society of Anesthesiologists.
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consistently <100 mL. On post-operative day one, clear fluids 
were started, patients were mobilised and urinary catheters 
removed. No post-operative complications were recorded. 

Patients were asymptomatic and denied any significant 
weight loss at their follow up appointment 12 weeks after 
discharge. Pathological characteristics of the tumours are 
summarized in Table 2; pathology revealed R0 resections 
with intact tumour capsule and margins free from tumour 
in all the patients. 

All the patients follow UK national guidance on surveillance 
determined by the risk stratification used for this disease (7).

Patient 3 (Tables 1 and 2), who was the only one with 
high risk of recurrence, was started on Imatinib adjuvant 
therapy one month after the resection. Follow up CTs 
at six and eighteen months did not show any evidence of 
recurrence disease. 

Discussion 

Local excision of GISTs should be the treatment of choice, 
as these tumours rarely invade beyond the submucosal 

A

C

B

D

Figure 1 Single staple excision can be performed for endophytic tumours localized in different areas of the stomach. (A) CT showing 
38 mm × 35 mm GIST at the upper body/greater curvature in patient 1; (B) patient 2 had a lesion of the lower body of 34 mm; (C) 
endoscopic appearance of pedunculated GIST of the lesser curvature (patient 3); (D) GIST of the antrum (CT). GIST, gastro-intestinal 
stromal tumour.

Video 1 Single staple tissue preserving excision of intraluminal 
gastric GIST. GIST, gastro-intestinal stromal tumour.
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layer. A negative (R0) oncological specimen margin—
not necessarily wide—is considered enough to minimise 
recurrence rate. Lymph nodes harvesting is not pursued 
for these tumours, whereas it is important to preserve the 
capsule intact to limit spillage of neoplastic cells (1). 

Laparoscopy offers the possibility for a limited and less 
invasive resection, and should be considered the alternative 
of choice (2,8). However, staple lines can bleed and leak, 
and surgeons shall therefore aim at limiting their number 
within safety (6). 

Compared to standard wedge resections (3,9), our 
technique allow to save as much of the surrounding healthy 
tissue as possible, avoiding any narrowing or tortuosity of 
the remaining lumen. In order to preserve more gastric 
healthy tissue, intragastric approaches have also been 
described, where a gastrotomy is performed in the anterior 
gastric wall, then the tumour is exteriorized and stapled 
intragastrically, before another staple line (or suture) is used 
to close the gastrotomy (5,10). The insertion of intragastric 
trocars have also been described (11). The advantage of the 
technique we propose compared to the above is not to leave 
an additional staple line inside the lumen of the stomach, 
which will not be visible at the end of the procedure and can 
potentially bleed intraluminally. Moreover, there is no need 
to oversew (12), use haemostatics (13) or tranexamic acid (13) 
in order to prevent/treat staple line bleeding. 

The technique we propose is ideal to meet the above-
mentioned criteria and is applicable to tumours situated 
anywhere in the stomach, although technically it can be 
challenging to perform linear stapling for GISTs located in 
the immediate proximity of the gastro-esophageal junction 
(depending on their orientation). Even in the proximity 
of the GOJ or pylorus, it would compare favourably to 
wedge resections as a better way to maintain as much 
tissue and lumen behind as possible. However, the risk for 
stenosis and reflux esophagitis will have to be considered 
and appropriate pre-operating patients counselling will be 

necessary. Obviously, large sessile masses occupying more 
than 30% of the perimeter within these locations would 
require a more radical approach (including hand suturing 
and/or reconstruction) in order to avoid strictures in a low 
distensibility district. 

Considering the rarity their presentation, we hope 
codifying our experience, even after such a limited amount 
of cases, will be useful to treat intraluminal gastric GISTs 
for the surgical community worldwide.

Limitations

Endophytic GISTs are rare events and we can currently 
only present a small initial case series of patients for which 
this technique was ideal. Moreover, tumours situated <2 cm 
from the gastro-esophageal junction might prove difficult 
to resect using a linear stapler. Nevertheless, compared to 
standard wedge resection, this approach, which preserves as 
much tissue as possible, can be used to resect tumours closer 
to the OGJ (or pylorus). 

Conclusions

Single staple line, tissue-preserving resection is a valuable 
way to surgically treat endophytic gastric GISTs. The 
technique can be routinely applied in laparoscopic and 
open surgery to minimise the risk of postoperative 
morbidity associated with multiple staple lines (such 
as endoluminal  bleeding) as  well  as  tumour cel ls 
dissemination. 
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Table 2 GIST characteristics. Pathological features of resected tumours

Patients Mitosis/field (5 mm2) cd117 cd34 dog1 ki67 Risk of progression

1 2 + + + Very low 1.9%

2 1 + + + 1% Low

3 6 + + + High

4 2 + + + Very low 1.9%

GIST, gastro-intestinal stromal tumour.
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