Name of Journal: World Journal of Gastroenterology
Manuscript NO: 55167
Manuscript Type: CASE REPORT

[bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK86][bookmark: OLE_LINK97]Endoscopic full-thickness resection to treat active Dieulafoy's disease: A case report
[bookmark: _GoBack]
[bookmark: OLE_LINK246][bookmark: OLE_LINK247]Yu S et al. Dieulafoy's disease

[bookmark: OLE_LINK104][bookmark: OLE_LINK105][bookmark: OLE_LINK260][bookmark: OLE_LINK261][bookmark: OLE_LINK262][bookmark: OLE_LINK263][bookmark: OLE_LINK264][bookmark: OLE_LINK265]Shan Yu, Xiao-Ming Wang, Xin Chen, Hong-Yan Xu, Guang-Jie Wang, Na Ni, Yu-Xin Sun

Shan Yu, Xiao-Ming Wang, Xin Chen, Hong-Yan Xu, Guang-Jie Wang, Na Ni, Yu-Xin Sun, Department of Gastroenterology, Panzhihua Central Hospital, Panzhihua 617067, Sichuan Province, China

[bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK103]Author contributions: Yu S and Wang XM designed the research; Wang XM and Sun YX performed the research; Chen X, Xu HY, Ni N and Wang GJ collected the data; Yu S wrote the paper.

[bookmark: OLE_LINK248][bookmark: OLE_LINK249][bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK252][bookmark: OLE_LINK253][bookmark: OLE_LINK254][bookmark: OLE_LINK255][bookmark: OLE_LINK256][bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK259]Corresponding author: Xiao-Ming Wang, Chief Doctor, Department of Gastroenterology, Panzhihua Central Hospital, No. 34, Yikang Street, Panzhihua 617067, Sichuan Province, China. 18096308792@163.com

[bookmark: OLE_LINK189][bookmark: OLE_LINK119][bookmark: OLE_LINK177]Received: March 29, 2020
Revised: May 6, 2020 
Accepted: July 15, 2020 
Published online: 



Abstract
BACKGROUND
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK9][bookmark: OLE_LINK78][bookmark: OLE_LINK79]At present, minimally invasive endoscopic treatment is mostly used for patients with actively bleeding Dieulafoy’s lesions, , as it has the advantages of minimal trauma, short operation time and  good hemostatic effect, although bleeding can easily recur postoperatively. Recently, extensive gastric cuneiform resection has been advocated for use in these patients because the constant-diameter artery follows a long path to the gastric mucosa.

CASE SUMMARY
[bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK51][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]A 47-year-old man was admitted to the hospital for repeated hematemesis and black stool, and he was diagnosed with Dieulafoy’s disease. We chose a method that not only simulates surgical gastric cuneiform resection but also reduces trauma. We performed enlarged local endoscopic full-thickness resection of the gastric wall and abdominal constant-diameter artery and sutured the gastric wall. Postoperative follow-up showed that the constant-diameter artery had been resected from the gastric wall, which was confirmed to have no blood flow signals by endoscopic ultrasonography. 

CONCLUSION
Endoscopic full-thickness resection of the gastric wall and abdominal constant-diameter artery with suturing of the gastric wall has demonstrated potential as a new treatment for Dieulafoy's disease.
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[bookmark: OLE_LINK175][bookmark: OLE_LINK176]Core tip: Gastric Dieulafoy’s disease, also known as gastric submucosal constant-diameter arterial malformation, can occur in any part of the digestive tract but is most common in the esophagus and within 6 cm of the gastroesophageal junction. The main symptoms of this disease are recurrent vomiting and tar-like stool. In severe cases, patients can develop hemorrhagic shock, and the mortality rate is high. We performed enlarged local endoscopic full-thickness resection of the gastric wall and abdominal constant-diameter artery with suturing of the gastric wall. We report a case diagnosed as Dieulafoy’s disease. This is the first case of Dieulafoy's disease treated by this method. 


INTRODUCTION
[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK42][bookmark: OLE_LINK43]Gastric Dieulafoy’s disease, also known as gastric submucosal constant-diameter arterial malformation, can occur in any part of the digestive tract but is most common in the esophagus and within 6 cm of the gastroesophageal junction. The main symptoms of this disease are recurrent vomiting and tar-like stool. In severe cases, patients can develop hemorrhagic shock, and the mortality rate is high. Minimally invasive endoscopic treatment is mostly used, as it has the advantages of minimal trauma, short operation time and  good hemostatic effect. Endoscopic treatment is simple and minimally traumatic, but bleeding can easily recur postoperatively. Recently, extensive gastric cuneiform resection has been advocated for use in these patients because the constant-diameter artery follows a long path to the gastric mucosa.
[bookmark: OLE_LINK19][bookmark: OLE_LINK22][bookmark: OLE_LINK23]We performed enlarged local endoscopic full-thickness resection (EFR) of the gastric wall and abdominal constant-diameter artery with suturing of the gastric wall. Postoperative follow-up showed that the vascular lesion had been resected from the gastric wall, which was confirmed to have no blood flow signals by endoscopic ultrasonography.

CASE PRESENTATION
[bookmark: OLE_LINK11]A 47-year-old male was admitted to the hospital due to abdominal pain for 1 wk, vomiting and black stool. Before admission, the patient had no symptoms, such as middle and upper abdominal distension, pain, fever, vomiting, and diarrhea. Three hours before admission, the patient suddenly defecated black stool twice, accompanied by vomiting dark red blood twice (approximately 500 mL), dizziness, and fatigue; thus, he made an emergency visit to our hospital. One year ago, the patient had been admitted to our hospital for vomiting dark blood. Painless gastroscopy suggested a focal mucosal ulcer on the posterior wall along the curvature of the gastric body, and blood clots could be seen. Dieulafoy's disease was considered. The wound was closed with a metal clip after high-frequency electrocoagulation (Figure 1). No rebleeding occurred, and the patient was discharged from the hospital. 
The patient had no history of hypertension, coronary heart disease, diabetes, smoking or drinking, and denied a similar family history. 
[bookmark: _Hlk26173505]The examination on admission revealed the following: body temperature, 36.7 °C; pulse, 80 beats/min; respiration, 20 times/min; blood pressure, 93/64 mmHg; acute illness, an anemic appearance, a clear mind, conjunctiva, pale nail beds, normal heart and lung findings, a soft abdomen, upper abdominal tenderness, no muscle tension or rebound pain, negative mobility, and normal intestinal sounds. 
The routine blood test results showed a hemoglobin level of 82 g/L, a positive result for fecal occult blood and normal findings regarding coagulation, liver and kidney function, electrolytes, and tumor markers.        
Electrocardiography and chest radiography were performed. Abdominal color Doppler ultrasound suggested a left renal cyst. Painless gastroscopy suggested a focal mucosal ulcer on the posterior wall along the curvature of the gastric body, and blood clots could be seen (Figure 2). Endoscopic ultrasonography revealed that the ulcer on the posterior wall of the small curvature of the stomach was approximately 0.8 cm x 1.0 cm. The structure of the first four layers of the gastric wall was not clear. There were no obvious tubular structures, but blood flow signals could be seen, and pulse Doppler showed an arterial blood flow signal; the serosa was complete (Figure 3).

FINAL DIAGNOSIS
[bookmark: OLE_LINK84][bookmark: OLE_LINK85]Dieulafoy's disease.

TREATMENT
[bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK20][bookmark: OLE_LINK21]Surgery was planned and contraindications were evaluated. The patient signed an informed consent form for EFR. .EFR was performed under endotracheal intubation and anesthesia. The procedures were as follows (Figures 4 and 5): (1) A DualKnife (KD-650L, Olympus, Japan) was used to mark a 1 cm margin around the lesion one week before surgery, and a disposable needle (NM-200U-0423 Olympus Japan) was used to inject fluid into the marking lateral submucous membrane to form a liquid pad; (2) The lateral side of the marking was cut layer by layer from the gastric wall to the abdominal cavity, and the small blood vessels were separated by electrocoagulation; (3) The large blood vessels on the serosal surface of the lesion were fully exposed with the use of soft tissue clamps (ROCC-D-26-195, Nanjing Minimally Invasive, China); (4) After carefully separating the soft tissue around the large vessels with the DualKnife, a disposable hemostatic clip (M00522610, Poko National Medical, United States) was placed in the medial serosa of the abdominal cavity, and the blood vessels were severed at the serosal surface. After achieving complete hemostasis, the lesion was completely resected; (5) Several soft tissue clips and nylon sutures (HX-20Q-1, MAJ-254, Olympus, Japan) were used to close the wound; and (6) A gastrointestinal decompression tube was inserted.
After the operation, the patient fasted from water, and gastrointestinal decompression, acid suppression, protection of the gastric mucosa, intravenous nutrition, anti-inflammation, and hemostasis were administered. The patient was discharged from the hospital without bleeding, abdominal pain, and infection.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK26][bookmark: OLE_LINK29]Postoperative pathology revealed gastric Dieulafoy’s disease (Figure 6). Two months after the operation, the wound was re-examined by gastroscopy, and no blood flow signals or tubular echogenicity were observed in the gastric wall (Figure 7).

DISCUSSION
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK64][bookmark: OLE_LINK77][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: _Hlk39583968]Gastric Dieulafoy’s disease, also known as gastric submucosal constant-diameter arterial malformation, can occur in any part of the digestive tract but is most common in the esophagus and within 6 cm of the gastroesophageal junction[1]. The main symptoms of this disease are recurrent vomiting and tar-like stool. In severe cases, patients can develop hemorrhagic shock, and the mortality rate is high. 
[bookmark: OLE_LINK89][bookmark: OLE_LINK90]In our patient with Dieulafoy’s disease, normal gastric mucosa was observed, no varicose veins were observed on the mucosal surface, and only the active bleeding point was found in the small curvature of the gastric cardia. Careful observation of this area revealed superficial erosion, with mucosal defects and rash-like protuberances, and while passive or active bleeding from the surface was observed, the surrounding mucosa was normal. If bleeding stops, blood clots may be attached to the mucosal surface, and the bleeding points can be found by wiping the clots away with an absorbent gelatin sponge. In some patients, arterioles protrude into the gastric cavity through superficial defects in the gastric mucosa and exhibit active bleeding. If superficial, actively bleeding lesions in the gastric mucosa are observed, Dieulafoy’s disease can be considered[2]. Emergency gastroscopy is the first choice and the most intuitive diagnostic method, and preliminary treatment can be provided according to the findings, followed by angiography, which can be used as an independent diagnostic method or a remedial method when the findings of the endoscopic examination are negative[3]. This examination should be carried out in the case of active bleeding, which can be considered when the amount of bleeding is ≥ 0.5 mL/min. During the period of intermittent bleeding, the diagnostic rate of angiography is low.
[bookmark: OLE_LINK4][bookmark: OLE_LINK10][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK91][bookmark: OLE_LINK92]At present, for patients with actively bleeding Dieulafoy’s lesions, minimally invasive endoscopic treatment is mostly used, as it has the advantages of minimal trauma, short operation time and  good hemostatic effect. When endoscopic treatment is ineffective or bleeding occurs again, surgery should be selected accordingly. The surgical methods applied include subtotal resection of the proximal stomach and local cuneiform resection. Extensive gastric cuneiform resection is currently advocated in such patients. If endoscopic therapy fails or if the patient cannot tolerate surgery, angiography and embolization can be selected[4]. However, embolization requires superselective catheterization of the left gastric artery. Angiography can be used to determine the point of bleeding without affecting collateral vessels and can be performed if the vital signs are stable and there is sufficient time for embolization. This technique is often performed, but the success rate is low.
[bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: _Hlk39584008][bookmark: OLE_LINK55][bookmark: OLE_LINK54]Endoscopic treatment is simple and minimally traumatic, but bleeding can easily recur postoperatively. Recently, extensive gastric cuneiform resection has been advocated for use in these patients because the constant-diameter artery follows a long path to the gastric mucosa. With resection, the cause of the disease can be ruled out, the recurrence of bleeding can be avoided, and the final diagnosis can be established by pathological examination of the resected specimen. However, because of the high degree of trauma, this surgery is not often applied. Therefore, we performed enlarged local ERF of the gastric wall and abdominal constant-diameter artery with suturing of the gastric wall. This method not only simulates surgical gastric cuneiform resection but also reduces trauma. This approach has promise as a new treatment for Dieulafoy's disease. Instead of performing endoscopic submucosal dissection  for the treatment of static Dieulafoy’s disease, as reported by Yang et al[5] and Chen et al[6], as the patient in this case had an active lesion similar to a submucosal eminence of the gastric stroma, we gradually dissected and locally expanded the range from the mucous membrane to the abdominal cavity to find, suture and detach the source of the constant-diameter artery to the abdominal cavity so that the gastric wall could be completely removed by extensive local resection of the gastric wall. This approach avoids recurrence. There are also risks associated with full-thickness resection, such as pneumoperitoneum, bleeding, abdominal infection and damage to adjacent tissue or organs. Due to the routine use of carbon dioxide gas during the operation, abdominal puncture is needed after the operation to exhaust pneumothorax or pneumoperitoneum, and attention should be paid to the treatment of exposed blood vessels. The serosal surface of the large blood vessels is particularly important. Adequate treatment of blood vessels is required to avoid serosal surface bleeding. Sufficient washing of the gastrointestinal mucosa preoperatively and the prophylactic use of antibiotics before resection of the focus to remove gastrointestinal fluid, as well as wound closure as soon as possible to reduce the operation time, can prevent abdominal infection. Endoscopic physicians with experience in EFR and natural orifice transluminal endoscopic surgery are required for this treatment. However, the branches of Dieulafoy's lesions pass through the submucosa to the mucosal layer with a constant diameter and then turn back and twist to the serosal surface, resulting in acute angles or vertical vascular loops. Therefore, how much areas of the gastric wall should be resected in the process of endoscopic surgery, with the bleeding focus as the center, to completely remove the constant-diameter artery, needs to be confirmed in more cases. We attempted to detect arterial signals on endoscopic ultrasonography and detect the shape of the artery by injecting methylene blue and other stains into the blood vessel under endoscopic ultrasonography to completely remove the lesion with the smallest surgical range and reduce the surgical trauma. The results showed that the lesion could be completely resected with the smallest surgical range and that the surgical trauma could be reduced.

CONCLUSION
[bookmark: _Hlk39584022]EFR is a novel treatment for Dieulafoy's disease. The method simulates surgical gastric wedge resection and has value in reducing trauma, removing Dieulafoy's lesions and avoiding recurrent bleeding. However, at the same time, due to certain risks, this method needs to be performed by an experienced endoscopic physician. The safety and efficacy of this method requires validation by further large-sample studies, and we will conduct further prospective studies after a full assessment.
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Figure Legends
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A                                 B
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Figure 1 One year ago, bleeding in the small curvature of the stomach  suggested Dieulafoy’s disease (A), and high-frequency electrocoagulation was applied for hemostasis (B).
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Figure 2 Dieulafoy’s lesion under white light endoscopy.
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[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK30]Figure 3 Endoscopic ultrasonography. A: Dieulafoy’s lesion under endoscopic ultrasonography; B: Ultrasonic Doppler showing the blood flow signal of the mycomembrane muscle and submucosa in the lesion area; C: Doppler spectrum representing the arterial blood flow spectrum.
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Figure 4  Operational procedures. A: Mark the lesion; B: Dissect the lesion layer by layer; C: Cut the full thickness of the lesion through the stomach wall to the abdominal cavity; D: Provide traction to the lesion; E: Expose the large vessels on the serosal surface; F: Clip thick vessels on the serosal surface; G: Examine the wound postoperatively; H: Suture the wound.
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Figure 5 Excision of the specimen.

[image: ]
[bookmark: OLE_LINK7][bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Figure 6 Postoperative pathology. A: An ulcer that reached the muscular layer of the mucous membrane. Blood clots were present in the middle. There was denatured fibrous tissue at the bottom, a dilated and tortuous artery, intimal degeneration, vitreous degeneration of the smooth muscle near the ulcer side, and uneven thickness between the left and the right. Hematoxylin and eosin (HE) staining, × 40; B: Magnified image of Figure 6A. HE staining, × 100; C: Immunohistochemical desmin staining showing incomplete smooth muscle of the arterial wall and varying thickness, × 40; D: Magnified image of Figure 6C; magnification ×100.



[image: ]
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Figure 7 Endoscopic ultrasonography. A: Wound healing, residual small ulcer and metal clip; B: Focus scar area showing thickening and hyperechoic changes, with no blood flow signals on ultrasonic Doppler.
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