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A B S T R A C T   

Introduction and importance: Gastrointestinal stromal tumors are the most frequent mesenchymal tumors of the 
gastrointestinal tract. Complete resection of GISTs is the only chance of cure for patients. When these tumors are 
located near the esophagogastric junction, the surgical risk can cause deformity or stenosis in the gastric inlet, 
leading to higher complications and diminishing their quality of life. In such cases, a more sophisticated and 
tailored approach should be used. 
Case presentation: We present the case of a 42-year-old female; she presented to our office with a 3-year history of 
nausea, vomiting and abdominal distension. Two GISTs were located near the EGJ, and with a combined 
approach we achieved complete resection. On follow-ups, the patient is doing well. 
Clinical Discussion, Conclusion: When diagnosis is confirmed, surgical resection must be the first choice for GISTs 
as complete surgical excision is the only permanent cure. The rise of endoscopic surgery has become a valuable 
tool and a critical element in surgery. Hybrid techniques that combine laparoscopic and endoscopic approaches 
can improve the patient’s outcomes and provide better results.   

1. Introduction 

The safety and oncologic outcome of laparoscopic gastric GIST 
resection is well established; negative margins are the preferred surgical 
choice to improve patients’ outcomes and survival [1]. The treatment of 
GIST tumors at the GE junction is troublesome as it may need proximal 
gastrectomy esophagectomy [2]. When these events occur, the trans-
operative decision will directly impact the patient’s quality of life [3]. 
Therefore, laparoscopic and endoscopies techniques are needed to 
correctly address these lesions, especially when their locations are 
inconvenient [4,5]. We present the case of a 42-year-old patient, two 
GISTs tumors were found near the GE junction in the lesser gastric 

curvature. A hybrid procedure with endoscopy and laparoscopy ach-
ieved complete tumor resection. On follow-ups, the patient is doing well. 

Our work has been reported in line with the SCARE 2020 criteria 
[13]. 

1.1. Case presentation 

The patient is a 42-year old, otherwise healthy female. She presented 
to our office with a 3-year history of nausea, vomiting, abdominal 
distension, early satiety, and mild but recurrent postprandial abdominal 
pain. She had no history of fever, dysphagia, weight loss, bleeding, or 
any other symptoms. Clinical examination was unremarkable and 
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complementary exams were requested. Complete blood count and 
chemistry panel were normal; nonetheless, the upper endoscopy 
revealed two small (1 × 1x0.5 cm & 0,5 × 0,5 × 0,3cm) gastric lesions 
covered with normal mucosa. The lesions were found 2 cm away from 
the esophagogastric junction in the lesser curvature. 

To further investigate the submucosal tumor, endoscopic ultrasound 
(EUS) was performed, revealing two small hypoechoic lesions with clear 
margins. The low-echo lesions existed in the submucosal layer. The color 
Doppler image showed a pulsating vascular signal extending into the 
center of the low-echo lesion from the periphery (Fig. 1A and B). EUS 
fine-needle aspiration was performed for pathological evaluation of the 
submucosal tumor and was completed safely without any complications. 
Immunostaining was performed, revealing positivity for CD34 and CD 
117, and were negative for S100 and anti-α-Sm-1. Gastric GIST was 
diagnosed. A contrast-enhanced abdominal computed tomography (CT) 
was normal and didn’t reveal any masses or lymph nodes; thus, surgery 
was decided. 

Due to the tumor’s location, several surgical strategies were pro-
posed to achieve complete resection; wedge, subtotal, and partial gas-
trectomy were considered. Nonetheless, after recognizing the stomach’s 
lesser curvature and its posterior wall during laparoscopy, the tumor 
was not recognized. Intraoperative endoscopy was completed showing 
the small tumors near the esophagogastric junction. Therefore, a hybrid 
trans-gastric resection of the gastric GIST with the surgeon and endo-
scopist’s help was decided (Fig. 2A and B). 

The stomach was fixed to the anterior abdominal wall using an 
absorbable suture (Vicryl, Johnson & Johnson Medical), and a 10mm 
gastrostomy was completed using an ultrasound device. A 10mm trocar 
was placed through the gastrostomy, and the inner gastric surface was 
seen; another 10mm trocar was placed under direct endoscopic visual-
ization. The submucosal tumors were located near the esophagogastric 
junction and were covered by normal mucosa. A 3-0 Vicryl stitch was 
placed on the biggest tumor to provide traction, and using two consec-
utive 2.5mm endo staplers (30mm), the first tumor was completely 
resected. For the second tumor, another 3-0 Vicryl stitch was placed to 
provide traction and was removed using an ultrasound energy device 
(Fig. 3). After this, the trocars were removed from the stomach, and the 
gastrostomies were closed using a 3-0 sterile synthetic absorbable 
monofilament. (PDS, Johnson & Johnson Medical) The rest of the pro-
cedure was completed without complications (Fig. 4A and B & Supple-
mentary Video). Pathology reported a total tumor excision; the tumors 
were composed of spindle cells with eosinophilic, fibrillary cytoplasm 
with focal para nuclear vacuolization and low mitosis. Gastric GIST was 
the final diagnosis. 

The patient’s postoperative course was uneventful. Liquid diet was 
started on the first postoperative day and was followed by a full diet. She 

was discharged on her third postoperative day without complications. 
On follow-ups, three months after surgery, the patient is doing well. 

2. Discussion and conclusion 

Gastrointestinal stromal tumors (GIST) are the most common ma-
lignant subepithelial lesions of the gastrointestinal (GI) tract. These tu-
mors can appear anywhere along the GI tract [1,2]. Nonetheless, they 
are found more frequently on the stomach (60%), jejunum and ileum 
(30%), and duodenum (4–5%). GIST’s annual incidence is estimated at 
only 10–20 per million, and regretfully they hold malignancy potential 
[1]. These rare tumors originate from the interstitial cells of Cajal from 
the myenteric plexus in the muscular layer of the GI tract [2]. These cells 
regulate gut motility and act as peacemakers of the GI tract; they are KIT, 
and CD117 positive; consequently, these stains are diagnostic for GIST in 
75–80% of the patients [2,3]. Mutations on the KIT gene and the 
platelet-derived growth factor receptor alpha can lead to an unregulated 
proliferation of the Cajal cells and tumor development [1]. Approxi-
mately 10%–30% of GISTs have a malignant clinical course; the risk of 
malignancy can be classified according to their size and mitotic count 
[2]. 

GISTs usually present with non-specific gastrointestinal symptoms, 
including bleeding, abdominal pain, distention, and discomfort [2]. As 
our patient experienced. Still, up to 30% of the patients can be 
completely asymptomatic and are diagnosed incidentally during other 
gastrointestinal surgery or autopsy [1,4]. These tumors are typically 
diagnosed during upper endoscopy and appear as a smooth bulge 
covered with normal mucosa. To fully differentiate these tumors from 
other malignancies, additional testing is necessary [2,3]. EUS is a crucial 
test to diagnose subepithelial tumors. It can provide information on 
which gastrointestinal wall layer it originates, the nature of the lesion, 
and its actual size [1]. Fine needle aspiration can provide samples to give 
a conclusive immunohistochemical diagnosis safely [2,3]. In our pa-
tient, the tumor was identified during an endoscopy, EUS and 
fine-needle aspiration aided in reaching the final diagnosis. 

When diagnosis is confirmed, surgical resection must be the first 
choice for GISTs without metastasis [2]. Although GISTs of less than 2 
cm have a low frequency to metastasize (not 0%), the medical team 
should consider close follow up or early aggressive treatment [1,4]. 
Complete surgical excision is the only permanent cure. R0 resection of 
all gross and microscopic disease has been associated with improved 
local recurrence rate and overall survival [1]. GISTs can be, in some 
cases, friable and must be handled with care to prevent intraoperative 
rupture or damage its capsule, which can be equivalent to a positive 
surgical margin [2]. Wedge or segmental resection and less invasive 
procedures such as laparoscopic, minimally invasive endoscopic 

Fig. 1. A: GIST tumor near the esophagogastric junction.B: Endoscopic ultrasound of the GIST tumor.  
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procedures, or hybrid (laparoscopic-endoscopy) techniques have 
recently shown promising clinical outcomes, especially in challenging 
locations [3,4]. 

In our case, the tumor was located near the esophagogastric junction. 
This place would have required total or proximal gastrectomy if an 
intraoperative endoscopy or a trans gastric approach were not 
performed. 

For tumors near the EGJ, early resection is more necessary to avoid a 
total or a proximal gastrectomy if there is cardia involvement [4,5]. 
These patients have a high possibility of stenosis or deformity in the 
gastric inlet with the surgical procedure [5,6]. Therefore total laparo-
scopic proximal gastrectomy has been proposed by some authors [4,5, 
7]. Still, this is considered too invasive for the resection of GISTs [8,9]. 

To solve this issue, Tagaya et al., in 2002 reported the technique of 
intragastric resection; balloon-type ports were inserted into the gastric 
lumen via the gastric wall to remove the tumor, yet this equipment 
wasn’t always available and created a difficulty for the surgical team 
[10–12]. 

This difficulty can be surmounted with endoscopy in a hybrid pro-
cedure; this equipment can help locate the tumor, serve as a traction 
point, and facilitate simultaneous dissection, among others [11,12]. 

In metastatic or unresectable cases, imatinib (first-line tyrosine ki-
nase inhibitor) has dramatically improved the management of GISTs. It 
is also used as Adjuvant therapy in patients in which the tumor is bigger 
than 2–3cm or complete resection could not be achieved [2,3]. 

Fig. 2. ALaparoscopy, the stomach is fixed to the abdominal wall and a gastrostomy is being made using an ultrasound energy device.B: A trocar is placed through 
the gastrostomy. 

Fig. 3. Hybrid view of the procedure.A: Endoscopy, the tumor is being grasped by the stapler.B: Laparoscopy, the tumor is being grasped by the stapler.C: Endoscopy, 
resection is being completed with another stapler.D: Laparoscopy, resection is being completed with another stapler.E: Laparoscopy, resection of the small tumor 
with an ultrasound energy device while being tractioned with the endoscopic grasper.F: Endoscopy, complete resection of the GISTs tumors. 
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3. Conclusions 

Early histologic diagnosis and early surgical resection is currently the 
most reliable and seems to be the only promising way to improve pa-
tients’ quality of life and prognosis. When approaching small GISTs or 
GISTs in troublesome locations, The surgical decision will be the one 
that will define the future of the patient and, ultimately, his life. Sur-
geons must have the ability to change strategy and be prepared for these 
rare and challenging situations. 

4. Patient perspective 

At first, the patient was unsure about her treatment, how long it 
would last, whether it would hurt, and whether she could be “normal” 
again, were her main concerns. However, after surgery and seeing the 
results, her mood improved. 
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