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Abstract
BACKGROUND
In patients with obscure gastrointestinal bleeding, re-examination with standard upper endoscopes by experienced physicians will identify culprit lesions in a substantial proportion of patients. A common practice is to insert an adult-sized forward-viewing endoscope into the second part of the duodenum. When the endoscope tip enters after the papilla, which is a marker for the descending part of the duodenum, it is difficult to endoscopically judge how far the duodenum has been traversed beyond the second part.

CASE SUMMARY
We experienced three cases of proximal jejunal masses that were diagnosed by standard upper gastrointestinal endoscopy and confirmed with surgery. The patients visited the hospital with a history of melena; during the initial upper gastrointestinal endoscopy and colonoscopy, the bleeding site was not confirmed. Upper gastrointestinal bleeding was suspected; thus, according to guidelines, upper endoscopy was performed again. A hemorrhagic mass was discovered in the small intestine. The lesion of the first patient was thought to be located in the duodenum when considering the general insertion depth of a typical upper gastrointestinal endoscope; however, during surgery, it was confirmed that it was in the jejunum. After the first case, lesions in the second and third patients were detected at the jejunum by inserting the standard upper endoscope as deep as possible.

CONCLUSION
The deep insertion of standard endoscopes is useful for the diagnosis of obscure gastrointestinal bleeding.
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[bookmark: _Hlk123668441]Core Tip: In obscure gastrointestinal bleeding, guidelines recommend a second-look endoscopy. If there are negative results, enteroscopy is necessary. However, enteroscope is less commonly used than other endoscopes, and diagnosis may be delayed. We report cases of gastrointestinal stromal tumors in the jejunum diagnosed with standard upper endoscopy and confirmed by surgery. In many cases, we do not know how deep the endoscope was inserted; however, we found the tip of the upper endoscope reached the jejunum and confirmed it through surgery. We recommend inserting an upper gastrointestinal endoscope deeply when performing second-look endoscopy for obscure upper gastrointestinal bleeding.

INTRODUCTION
In clinical practice, many bleeding points can be initially identified by upper gastrointestinal endoscopy and colonoscopy. The small intestine is frequently difficult to approach because of its anatomical structure and location, leading to delayed diagnosis and treatment. Although many types of enteroscopes have been developed, they have difficulty in diagnosing and treating patients with active bleeding, especially regarding cost limitations. Considering the maintenance costs and frequency of use, many centers do not have enteroscopes. However, in clinical settings, since a several cases of small bowel bleeding occur at the proximal jejunum, those cases can be diagnosed and treated by colonoscopy or push enteroscopy[1]. Herein, we report three cases of obscure gastrointestinal bleeding from gastrointestinal stromal tumors in jejunum diagnosed by standard upper gastrointestinal endoscopy.

CASE PRESENTATION
Chief complaints
Case 1: A 55-year-old man presented with a 3 d history of melena.

Case 2: A 74-year-old woman presented with a 3 d history of melena.

Case 3: A 77-year-old woman presented with a 2 d history of melena.

History of present illness
Case 1: The patient visited a regional hospital because of black stools and underwent upper gastrointestinal endoscopy, colonoscopy, and abdominal computed tomography. However, the exact bleeding point was not identified; thus, he was referred to our clinic for further evaluation.

Case 2: The patient visited our emergency center because of black stools. She also presented epigastric pain and general weakness.

Case 3: The patient was referred to our hospital after visiting a regional hospital for black stools. She also presented general weakness.

History of past illness
Case 1: None.

Case 2: The patient was diagnosed with cerebrovascular accident accompanied by hypertension 17 years ago.

Case 3: The patient had been treated for cerebrovascular accidents 6 and 10 years ago.

Personal and family history
Case 1: None.

Case 2: The patient was on antihypertensive drug therapy including aspirin and had gait disturbance because of weakness in the right upper and lower extremities.

Case 3: The patient was on antihypertensive drug therapy including aspirin. She was under rehabilitation for gait disturbance and mostly remained in the lying position.

Physical examination
Case 1: Vital signs were normal. The bowel sounds increased. 

Case 2: Vital signs were normal. No abdominal tenderness, rebound tenderness, and palpable mass were noted.

Case 3: Vital signs were normal. The bowel sounds increased.

Laboratory examinations
Case 1: Hemoglobin concentration dropped to 9.6 g/dL. Other results were within normal limits.

Case 2: Hemoglobin concentration dropped to 4.4 g/dL. Biochemical tests revealed blood urea nitrogen, 22.0 mg/dL; serum creatinine, 0.73 mg/dL; total bilirubin, 1.5 mg/dL, and other results were within normal limits. 

Case 3: Hemoglobin concentration decreased to 6.0 g/dL, and other laboratory results were relatively in the normal range.

Imaging examinations
Case 1: The bleeding point was evaluated again by upper gastrointestinal endoscopy before the assessment of the small intestine. We used a video Gastroscope GIF-Q260 (working distance, 103 cm; Olympus Corp., Tokyo, Japan). Endoscopy was performed without sedation. After the stomach and the descending(second) part of the duodenum were thoroughly examined, the endoscope was maximally inserted using the axis-maintaining and bowel-shortening method as in the colonoscopy. While inserting the endoscope tip deeper from the third part of the duodenum, the color of the mucosal surface suddenly changed to dark. At that time, a 2.5 cm protruding mass of black mucosa was identified on the transitional area (Figure 1). The surface of the mass was smooth, the center was depressed, and its distal part had exposed blood vessels. Active bleeding was not noted at that time. Secondary reading of abdominal computed tomography from an outside hospital was made by a radiologist who was a subspecialist of gastrointestinal system in our hospital. According to the radiology report, intraluminal mass was noted at the proximal jejunum (Figure 2). 

Case 2: Upper gastrointestinal endoscopy was performed to find the bleeding points, but neither active bleeding nor a suspicious lesion was identified. On the following day, colonoscopy was performed, which revealed large amounts of black stools without suspicious bleeding points. Since black blood clots were observed in the terminal portion of the ileum, the patient was scheduled for enteroscopy. Before enteroscopy, upper gastrointestinal endoscopy was performed again without sedation. The stomach and descending part of the duodenum were thoroughly examined with the same endoscope that was used in case 1, but no suspicious bleeding points were identified. The endoscope tip was maximally inserted deeper than the descending part of the duodenum using the axis-maintaining and bowel-shortening method with abdominal compression. During the insertion, the arrangement of the mucosal fold was altered, and a 1.5 cm protruding mass was seen at what appeared to be the jejunum (Figure 3). Abdominal computed tomography detected a 2.0 cm enhanced mass at what appeared to be the proximal jejunum (Figure 4).

Case 3: We performed upper gastrointestinal endoscopy and colonoscopy, but could not find any bleeding points. Abdominal computed tomography revealed a 3.8 cm dumbbell-shaped enhancing mass in the proximal jejunum (Figure 5). To check for active bleeding and perform biopsy, endoscopic examination was decided, and previously described (as in cases 1 and 2) standard upper gastrointestinal endoscopy was performed without sedation. The endoscope was inserted by the technique used in the previous cases. The mass covered with normal mucosa of approximately 3 cm in size was noted at the structure suspected as the proximal jejunum, nearly filling the lumen (Figure 6). Simultaneously with endoscopy, fluoroscopy was performed to confirm the location of the tip of the scope (Figure 7). A small bowel series was conducted to determine the exact location. On small bowel series, a 2.0 cm ellipsoid filling defect lesion was observed in the proximal jejunal loops at a distance of approximately 20 cm from the Treitz ligament (Figure 5).

FINAL DIAGNOSIS
Case 1: The tumor measured 2.7 cm × 2 cm, and the mitotic count was low (< 1/50 high-power fields).

Case 2: The tumor measured 3.9 cm × 2.2 cm, and the mitotic count was low (< 1/50 high-power fields).

Case 3: The tumor measured 2.5 cm × 1.6 cm, and the mitotic count was low (< 1/50 high-power fields).
Immunohistochemical studies of all cases showed positive staining for CD 117 (c-kit) in the tumor cells (Figure 8). These findings supported a diagnosis of a gastrointestinal stromal tumor (GIST) having a low risk.

TREATMENT
Case 1: According to the imaging study, the mass was thought to be a submucosal tumor located in the duodenum or jejunum because it is thought that forward-viewing standard upper gastrointestinal endoscopes commonly cannot reach over the distal part of the duodenum. Thus, the tumor location was not accurate, and the patient was scheduled for elective operation, with various possibilities of tumor location. For instance, if the location is retroperitoneal, pancreaticoduodenectomy (Whipple’s operation) should be performed, which needs substantial time and skilled surgeons. While waiting for the surgery date, hematochezia suddenly developed, and emergency exploratory laparotomy was performed because of changes in the vital signs while preparing for surgery. The mass was found in the jejunum, 20 cm distal to the Treitz ligament, and segmental resection with end-to-end anastomosis was performed. 

Case 2: Laparoscopic segmental small bowel resection was performed, and a protruding tumor in the proximal jejunum was identified.

Case 3: The patient underwent laparoscopic segmental small bowel resection.

OUTCOME AND FOLLOW-UP
This part is not available.

DISCUSSION
Obscure gastrointestinal bleeding is a case in which bleeding points cannot be identified by initial upper gastrointestinal endoscopy and colonoscopy[2]. Causes of obscure gastrointestinal bleeding include bleeding tumors, such as malignant tumors or large adenomas, inflammatory diseases, vascular diseases, parasitic infestations, pancreaticobiliary tract diseases, and diverticula. Obscure gastrointestinal bleeding occurs mostly in the small intestine; thus, methods for the diagnosis of small intestinal diseases have been extensively studied so far[2].
Numerous small bowel tests are available, and each has its advantages and disadvantages. Video capsule endoscopy has been widely used in clinical practice and has played a crucial role in the evaluation of obscure gastrointestinal bleeding. However, this endoscopy does not allow for tissue biopsy or endoscopic treatment, and some lesions could be missed because it passed through the duodenum and proximal jejunum too rapidly[3]. Thus, enteroscopy is superior to video capsule endoscopy. Enteroscopy includes push enteroscopy that can examine up to 70-150 cm distal to the Treitz ligament and deep enteroscopy. Currently, several techniques of deep enteroscopy that can examine almost the entire small intestine have been developed, such as double-balloon enteroscopy, single-balloon enteroscopy, and spiral enteroscopy[4]. However, these enteroscopic procedures have some disadvantages because they are expensive, and in some cases, enteroscopic treatment is not feasible. Hemostasis through angiography is necessary when patients’ vital signs are unstable or massive active bleeding is suspected, but if there are no overt bleeding, the diagnostic yield is low[5]. Bleeding lesions are most frequently detected immediately after bleeding onset[6]. Bleeding lesions were found within the reach of standard endoscopy in 5%-25% of patients with obscure gastrointestinal bleeding, while bleeding points were not discovered on the first endoscopy[7-9]. Thus, many guidelines, especially the American Society for Gastrointestinal Endoscopy guideline[10] and the American College of Gastroenterology clinical guideline, recommend repeating gastrointestinal endoscopy in patients whose cause is not initially determined[11]. In cases where the aforementioned endoscopic procedures were performed again under the suspicion of upper gastrointestinal bleeding, experienced endoscopists can detect the culprit lesion[12]. Fry et al[13] detected potential and definitive bleeding lesions by re-examination within the reach of conventional upper and lower endoscopes in 47.6% and 24.3% of the patients with obscure gastrointestinal bleeding, respectively. 
GISTs are rare forms of mesenchymal tumors in the gastrointestinal tract and are commonly discovered in the stomach (50%-60%) and small intestine (30%-35%) and less frequently in the colorectal area (5%) and esophagus (< 1%)[14]. In various studies of small bowel GISTs, tumors were often located in the jejunum[15-17]. Symptoms of GISTs are non-specific and vary in size and location. Small tumors (<2 cm) are mostly asymptomatic, and the most common symptom in symptomatic cases is gastrointestinal bleeding in 50% of the patients, followed by abdominal pain (20%-50%) and gastrointestinal obstruction (10%-30%)[18]. They account for 27% of the causes of small bowel bleeding[19]. According to Sass et al[20], gastrointestinal bleeding occurs in 87% of stromal tumors of the duodenum, 64% of stromal tumors of the small bowel except the duodenum, and 45% of stromal tumors of the stomach and colon including the rectum. 
Byeon et al[21]. reported that double-balloon enteroscopy detected bleeding lesions in the jejunum in 18 of 30 patients with suspected gastrointestinal bleeding. They stated that the incidence of angiodysplasia was not significantly different between the jejunum and ileum (the small bowel distal to the jejunum) and that most of the erosive or ulcerative lesions and stromal tumors were found in the jejunum. In another study, in nine cases of Dieulafoy’s lesion-induced small bowel bleeding, most of the lesions were located in the proximal jejunum[22]. Another study showed that stromal tumors were found more frequently in the jejunum than in the ileum (n = 264 vs n = 161) [23]. Therefore, meticulous examination of the jejunum is extremely important in patients with obscure gastrointestinal bleeding.
Conventional forward-viewing upper gastrointestinal endoscopy, which is also called esophagogastroduodenoscopy, has been widely used to observe the small intestine up to the descending part of the duodenum. Brady et al[24]. investigated the maximum reach of a flexible GIF-K2 upper endoscope (working distance, 113 cm; Olympus, Tokyo, Japan) and a TX-8 upper endoscope (working distance, 110 cm; ACMI, Southborough, MA, United States) using X-rays. They stated that the endoscopes reached the second part of the duodenum in 96% of the endoscopic procedures, the third part in 51%, and the small intestine distal to the fourth part in 38%. Moreover, although none of the endoscopists recognized that the endoscope tip had reached the jejunum, X-ray imaging revealed that the endoscope tip had, in fact, reached the jejunum in 6 of 55 (10.9%) patients. This result implies that conventional upper gastrointestinal endoscopy has potential in finding lesions located in the proximal part of the jejunum.
We re-examined three patients with obscure gastrointestinal bleeding by upper gastrointestinal endoscopy using the axis-maintaining and bowel-shortening method as in colonoscopy and detected the bleeding lesions in the proximal part of the jejunum. In case 1, a bleeding lesion was identified by endoscopy, and computed tomography found it in the proximal part of the jejunum. However, considering that the maximum reach of upper gastrointestinal endoscopes is the duodenum, the patient was scheduled for elective operation including Whipple’s operation. If partial resection or end-to-end anastomosis of the jejunum had been more quickly performed instead of a relatively invasive retroperitoneal surgery after confirmation of the tumor location in the jejunum, additional interventions, including massive blood transfusion, would not have been required, and the patient’s clinical outcome would have become better. Based on this experience, in cases 2 and 3, tumors were detected in the jejunum by second-look upper gastrointestinal endoscopy, and surgery was performed after confirming their location. In case 3, we could intuitively check the location of endoscope tip in real time by performing fluoroscopy simultaneously with endoscopy. Many endoscopists wonder how far the endoscope tip extends during an upper gastrointestinal endoscopy, and our experience provide information.
Standard upper gastrointestinal endoscopy may not be needed in cases where enteroscopic procedures, such as push enteroscopy, are available immediately. In some reports, lesions of the small intestine have been diagnosed through an oral approach using a colonoscope or pediatric colonoscope[25,26]. However, pediatric colonoscopes are often not available in hospitals that do not perform endoscopy frequently for pediatric patients, and an oral approach using a conventional colonoscope can cause discomfort to patients. In a previous report, there were no adverse effects when the upper gastrointestinal endoscope was inserted deep into the duodenum to the fourth part compared with insertion to the second part, and in our case, there were no adverse effects related to deep insertion[27]. Meticulous re-examination by standard upper gastrointestinal endoscopy is usually recommended in patients with obscure gastrointestinal bleeding. In some cases, efforts to maximally insert an endoscope during re-examination by standard upper gastrointestinal endoscopy may be safe and effective for the detection of lesions in the proximal part of the jejunum. As advantages, this standard endoscopy could enable collection of biopsy specimens and perform immediate treatment of bleeding lesions; thus, it should be conducted before small bowel examinations.

CONCLUSION
Inserting a standard upper endoscope into the deeper part of the duodenum than the second part can help diagnose some cases of obscure gastrointestinal bleeding.
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Figure Legends
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Figure 1 Conventional upper gastrointestinal endoscopy findings. A and B: A dark discoloration is seen in the area which suspected to the third part of the duodenum; C: There is an approximately 2.5 cm central depressed mass in the transitional zone with mucosal color; D: The mass shows a smooth surface and focal bleeding with exposed vessels.
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Figure 2 Abdominal computed tomography with contrast enhancement. It shows an enhancing mass (arrow) with central depression and luminal narrowing at proximal jejunum. A: Axial view; B: Coronal view.
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Figure 3 Conventional upper gastrointestinal endoscopy findings. A: The tip of an endoscope is inserted into the area suspected to the fourth part of the duodenum; B: A 1.5 cm sized irregular-shaped protruding mass is seen in the area suspected to the fourth part of the duodenum.
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Figure 4 Abdominal computed tomography and small bowel series with barium findings. A: Abdominal computed tomography with contrast enhancement. It shows an enhanced mass(arrow) with luminal narrowing at the proximal jejunum; B: An intraluminal protruding mass is seen in the small bowel series with barium.
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Figure 5 Abdominal computed tomography and small bowel series with barium findings. A and B: Abdominal computed tomography with contrast enhancement. They show a 3.8 cm sized dumbbell-shaped enhanced mass in the proximal jejunum (arrow). A: Coronal view; B: Axial view; C: A 2.0 cm sized filling defect lesion is seen in the small bowel series with barium.
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Figure 6 Conventional upper gastrointestinal endoscopy findings. A and B: A 3 cm sized mass covered with normal mucosa was nearly filling the lumen at proximal jejunum.
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Figure 7 Fluoroscopy findings. The largest image shows that the tip of the endoscope is located at proximal jejunum (beyond the Treitz ligament). Counterclockwise from the top left image: The tip of the endoscope is located at the cardia, angle, proximal antrum, distal antrum, bulb, ampulla of Vater, and distal duodenum.

[image: ]
Figure 8 Macroscopic and microscopic examination. A: Macroscopic cross section shows a gray-white solid tumor; B: Macroscopic examination shows a 2 cm (longest diameter) encapsulated lobulating mass; C: Macroscopic examination shows a 2.5 cm sized encapsulated round mass; D-F: Microscopic examinations show that the tumors are composed of spindle cells having high cellularity (hematoxylin-eosin staining, × 100); G-I: Immunohistochemically, these tumors are positive for CD117 (c-kit stain, × 200). (A, D, and G: Patient 1; B, E, and H: Patient 2; C, F, and I: Patient 3).
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