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Abstract
A 28-year-old man presented with anemia symptoms and intermittent tarry stool passage for three days. No stigmata of hemorrhage were identified using esophagogastroduodenoscopy, ileocolonoscopy, and contrast-enhanced computed tomography. He then developed massive tarry stool passage with profound hypovolemic shock and hypoxic respiratory failure. Emergent angiography revealed active bleeder, probably from the jejunal branches of the superior mesentric artery, but embolization was not performed due to possible subsequent extensive bowel ischemia. His airway was secured via endotracheal intubation with ventilator support, and emergent antegrade single-balloon enteroscopy was performed at 8 h after clinical overt bleeding occurrence; the procedure revealed a 2-cm pulsating subepithelial tumor with a protruding blood plug at the distal jejunum. Laparoscopic segmental resection of the jejunum with end-to-end anastomosis was performed after emergent enteroscopic tattooing localization. Pathological examination revealed a vascular malformation in the submucosa with an organizing thrombus. He was uneventfully discharged 5 d later. This case report highlights the benefit of early deep enteroscopy for the treatment of small intestinal bleeding.
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Core tip:
We believe that emergent deep enteroscopy performed with a secure airway and ventilator support can efficiently identify the stigmata of hemorrhage in clinical overt small intestinal bleeding and guide the operative approach.
Chung CS, Chen KC, Chou YH, Chen KH. Emergent single-balloon enteroscopy for overt bleeding of small intestinal vascular malformation. World J Gastroenterol 2017; In press

INTRODUCTION

The small bowel (SB) has been considered as the “dark continent” of gastrointestinal (GI) tract, and the management of SB disease is always surgical because of its inaccessibility via regular endoscopy. The detection and management of SB bleeding remained challenging to gastroenterologists until the introduction of device-assisted enteroscopy (DAE)[1-3]. DAE has been proposed as an efficient diagnostic tool (diagnostic yield rate from 40.7%-87.3%) and safe therapeutic (yield rate up to 48%) approach for the treatment of bleeding from SB vascular lesions[1,2,4-7]. However, it remains unknown whether the benefit provided by early enteroscopic intervention in SB bleeding is similar to that provided by emergent esophagogastroduodenoscopy and colonoscopy in upper and lower GI bleeding[8]. We herein report a case of profound SB bleeding from a vascular malformation that was treated by laparoscopic surgery after localization using preoperative emergent deep enteroscopy.

CASE REPORT

A 28-year-old man without any underlying systemic disease presented to our emergency department with intermittent tarry stool passage and anemia symptoms for 3 d. Physical examination showed pale conjunctiva and tachycardia (heart rate, 104 beats per min). Laboratory studies disclosed severe anemia with a hemoglobin level of 5.2 g/dL (normal range: 13–17 g/dL). Esophagogastroduodenoscopy, ileocolonoscopy, and contrast-enhanced computed tomography detected no evidence of the stigmata of active hemorrhage but identified many blood clots in the colon. He subsequently developed massive tarry stool passage, shock, and hypoxic respiratory failure despite aggressive blood transfusion resuscitation. Emergent angiography revealed an active bleeder, probably from the jejunal branches, with contrast extravasation into bowel lumen (Figure 1, arrow); however, embolization was not performed due to the possibility of extensive bowel ischemia. He was intubated with ventilator support and received emergent antegrade single-balloon enteroscopy (SIF-Q260; Olympus Medical systems, Tokyo, Japan) immediately (at 8 h) after resuscitation, endotracheal intubation, and angiographic localization for overt small intestinal bleeding. The procedure revealed a 2-cm pulsating subepithelial tumor with a protruding blood plug at the distal jejunum (Figure 2). Endoscopic tattooing using India ink was performed at 1 cm proximal to the lesion, and laparoscopic segmental resection of jejunum (6 cm in length) with end-to-end anastomosis was performed after emergent enteroscopic localization. Pathological examination revealed a vascular malformation in the submucosa with an organizing thrombus (Figure 3, HE; original Magnification, 40 ×). His unstable hemodynamics markedly improved, and he was discharged 5 d later uneventfully.
DISCUSSION

Emergent deep enteroscopy is useful for the early diagnosis of small-bowel bleeding and preoperative localization of overt bleeding from small intestinal vascular malformations.

Great advents have been made in the field of GI endoscopy over the past several decades, and endoscopists have mastered the art of flexible video endoscopy for the diagnosis and treatment of upper and lower GI tract disorders. However, an endoscopic approach to the SB remains challenging because of its length and deep indwelling position in the intraperitoneal cavity. In the 20th century, thorough evaluation of the SB became possible with the development of video capsule endoscopy (VCE) and DAE[1,3]. Although VCE has been recommended as the first-line investigation for SB bleeding, DAE still has an advantage over VCE for the histopathological confirmation of SB lesions and endoscopic hemostasis [2,3]. With regard to the source of SB bleeding, vascular lesions are the most common stigmata of hemorrhage, and DAE endotherapy has been considered as an efficient and safe treatment strategy[9-12]. Additionally, the rebleeding rate of SB vascular lesions is not low, especially in the elderly among individuals with active bleeding (identified by endoscopy), a history of aortic stenosis, or those in whom the bleeding source was angioectasia; the management of rebleeding using repeated endotherapy has favorable outcomes[9,10]. Among SB vascular lesions, arteriovenous malformation bleeding can be life-threatening; hence, prompt identification and timely intervention are very important[13-16]. Although non-invasive radiological imaging or VCE is useful for the diagnosis of SB vascular lesions, lesions of smaller size or with intermittent bleeding can still be missed; meanwhile, early enteroscopic intervention can be less problematic[14-17]. Nevertheless, there is scarce data regarding the timing of emergent DAE for SB bleeding. A retrospective cohort study of single-balloon enteroscopy for the management of SB bleeding did not observe a greater diagnostic or therapeutic yield in the emergent (within 24 h) enteroscopy group, but early intervention may allow for earlier stabilization and shorter hospital stays[8]. In this case report of overt bleeding from a vascular malformation in the jejunum, timely identification of the SB bleeder and preoperative localization was achieved using emergent single-balloon enteroscopy. Meanwhile, the approaching route by deep enteroscopy can be decided by pre-enteroscopic angiography which assists in identification of bleeders with short endoscopy procedure time. The patient was stabilized rapidly and discharged early after laparoscopic segmental resection of the jejunal vascular malformation.
In conclusion, we successfully treated a patient with unstable hemodynamics due to overt bleeding from an SB vascular malformation using emergent preoperative deep enteroscopy. We conclude that emergent DAE is more useful than other non-invasive diagnostic modalities in the treatment of clinically overt SB bleeding; however, additional prospective studies evaluating this finding are warranted.
ARTICLE HIGHLIGHTS
Case characteristics
A young man presenting massive tarry stool passage with unstable hemodynamics.
Clinical diagnosis
Overt small intestinal bleeding.
Differential diagnosis
Vascular lesions of small intestine, Meckel’s diverticulum  
Laboratory diagnosis
Severe anemia
Imaging diagnosis
An active bleeder, probably from the jejunal branches, with contrast extravasation into the bowel lumen was detected by emergent angiography.
Pathological diagnosis
Vascular malformation in the submucosa with organizing thrombus in the jejunum.

Treatment
Laparoscopic small intestinal resection after localization of bleeder by emergent single-balloon enteroscopy.
Related reports
Early enteroscopic intervention may allow for earlier stabilization and shorter hospital stays. 

Term explanation 
DAE: Device-assisted enteroscopy; VCE: Video capsule enteroscopy.
Experiences and lessons

Emergent DAE is more useful than other non-invasive diagnostic modalities in the treatment of clinically overt small intestinal bleeding.
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Figure 1 An active bleeder, probably from the jejunal branches, with contrast extravasation into the bowel lumen was detected by emergent angiography.
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Figure 2 A 2-cm pulsating subepithelial tumor with a protruding blood plug at the distal jejunum was detected by emergent enteroscopy.
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Figure 3 Vascular malformation in the submucosa with organizing thrombus in the jejunum.
