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Abstract
BACKGROUND
[bookmark: _Hlk100337681]The occurrence of gastrointestinal stromal tumors (GISTs) in the small intestine is rare, and a case of wandering small intestinal stromal tumor has been rarely reported to date. Dissemination of this case can help inform future diagnosis and effective treatment.

CASE SUMMARY
A 68-year-old patient presented to us with tarry stools. Computed tomography showed a mobile tumor moving widely within the abdominal cavity. As the laboratory data showed a low range of red blood cells and an immediate surgery was not indicated, we performed digital subtraction angiography and embolization to achieve hemostasis. Surgical resection was performed after the patient’s condition improved. The tumor was successfully removed laparoscopically. Histological examination revealed submucosal GIST with infarction, which was of intermediate-risk, with mitotic count < 1 per 10 high-power field. Immunohistochemical studies revealed the following: CD117+, Dog1+, CD34+, SMA+, S100-, CK-, Des-, SOX-11-, STAT6-, Ki67 Hotspots 10%+. The patient was ultimately diagnosed with wandering small intestinal stromal tumor.

CONCLUSION
When a highly vascularized tumor is clinically encountered in the small intestine, the possibility of stromal tumors should be considered. However, when the tumor cannot be visualized at its original location, the possibility of tumor migration is considered.
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Core Tip: Stromal tumors of the small intestine are rare. Symptoms range from none to mass effect and hemorrhage. With nonspecific symptoms, computed tomography is helpful in visualizing contrast-enhancing lesions in the small intestine. In even rarer cases, these tumors may mobilize and produce symptoms that mimic conditions, such as intestinal torsion. Recognition of wandering stromal tumors of the small intestine facilitates the timely diagnosis and treatment. Evaluation includes imaging, digital subtraction angiography, and histopathology. Surgery remains the gold standard of treatment.

INTRODUCTION
[bookmark: _Hlk101641344][bookmark: _Hlk110293948]Gastrointestinal stromal tumors (GISTs) originate from the interstitial cells of Cajal, which are dependent on stem cell factor receptor interaction, and express both KIT and CD34. Immunohistochemistry plays an important role in differentiating GISTs from leiomyomas and neurogenic tumors[1]. Histopathologic findings are the gold standard for diagnosing GISTs[2]. They become symptomatic if they enlarge, causing ulceration, bleeding (e.g., hematemesis, melena), and iron deficiency anemia. Tumors larger than 2 cm carry an increased risk of malignancy and hence are resected. The role of laparoscopy in the resection of GISTs is constantly being affirmed. Imatinib is a selective KIT inhibitor that achieves sustained clinical benefit and objective efficacy in most patients with GISTs. Tumors of intermediate- and high-risk require imatinib for 3 years after radical resection[3]. GISTs are the most common mesenchymal tumors of the gastrointestinal (GI) tract. However, wandering small intestinal stromal tumors are extremely rare. Herein, we report a case of a 68-year-old man presenting with a small intestinal mass that was diagnosed as a suspected wandering small intestinal stromal tumor. Computed tomography (CT) with contrast and digital subtraction angiography (DSA) of abdomen revealed an aberrant mass that wandered from the right upper quadrant to the left upper quadrant, before returning to the right lumbar region of the abdomen. The location of the mass varied from visit to visit. Surgery was performed, and the diagnosis was confirmed by histopathology. This study aims to enhance our understanding of this rare and intriguing condition.

CASE PRESENTATION
Chief complaints
A 68-year-old man presented to the emergency department with five episodes of tarry stools for 2 d, associated with persistent dull and diffuse abdominal pain.

History of present illness
[bookmark: _Hlk110765576]Six years ago, the patient developed melena without manifesting any obvious symptoms and no abnormalities were observed in the findings of colonoscopy and gastroscopy, which were performed in another hospital. Further, the patient reported that the passage of black stool was repeated 2 to 3 times in the last 6 years, and his condition improved after he was administered Yunnan Baiyao and omeprazole. The specific medication regimen is unknown, and the patient terminated the medication after the bloody stool disappeared. 

History of past illness
The patient had no known comorbidities or past illnesses.

Personal and family history
The patient had no relevant personal and family medical history.

Physical examination
On physical examination, the abdomen was negative for palpable masses and tenderness.

Laboratory examinations
Laboratory data showed a red blood cell mass of 1.57 × 106/µL (normal range: 4.30–5.80 × 106/µL).

Imaging examinations
[bookmark: _Hlk110278626]On admission, plain CT of the abdomen revealed an oval, well-circumscribed mass with soft-tissue attenuation, measuring 43 Hounsfield units (HU) on the right upper quadrant of the abdomen (Figure 1A). The mass dimensions were approximately 4.1 cm × 3.3 cm × 5.0 cm in size. Contrast-enhanced abdominal CT scans 2 d later revealed a well-defined, non-homogenous enhanced lesion (density of 78 HU in arterial phase, 90 HU in venous phase), measuring 4.6 cm × 3.4 cm × 5.0 cm in the left upper quadrant (Figure 1B). However, the mass present on the right upper quadrant had not been visualized. Clinical and imaging findings indicated a diagnosis of a highly vascularized, mobile small intestine tumor. We initially considered a GIST in the small intestine. DSA was performed because laboratory data showed a low range of red blood cells and immediate surgery was contraindicated. A selective superior mesenteric artery DSA revealed a mass in the left upper quadrant, with neoplastic vessels from the first branch of the jejunal artery. We observed visible contrast media retention in the intestinal lumen (Figure 2A). For selective embolization, we used a microcatheter (Progreat, TERUMO, Tokyo, Japan). The microcatheters were inserted as near as possible to the lesion, and the embolic materials containing polyvinyl alcohol (COOK Medical, Bloomington, IN, United States) were inserted. A repeat DSA confirmed complete mass staining disappearance. However, melena recurred on the 4th postoperative day. Laboratory data showed a low range of red blood cells (2.16 × 106/µL). On repeat DSA, the first branch of the jejunum appeared to have moved to the right lumbar region, accompanied by vascular detour, thickening, and contrast concentration (Figure 2B). The superselective arteriography and embolization were repeated (Figure 2C). Two days after the second embolization, a contrast-enhanced CT scan revealed an annular irregularly enhancing mass (measuring 5.4 cm × 3.7 cm × 5.5 cm) with a large central area of liquefied necrosis (density of 38-47 HU), which was then located in the right lumbar region (Figure 2D).

FINAL DIAGNOSIS
[bookmark: _Hlk110279501]Histopathological examination confirmed the presence of submucosal GIST measuring 5.2 cm × 3.6 cm × 3.4 cm in size with infarction. It was of an intermediate-risk, with mitotic count < 1 per 10 high-power field, spindle unit type, and with an intact coating. Immunohistochemical (IHC) studies revealed the following: CD117+, Dog1+, CD34+, SMA+, S100-, CK-, Des-, SOX-11-, STAT6-, Ki67 Hotspots 10%+. These results indicated that the tumor originated from the jejunal stroma of GIST (Figure 3) and were consistent with the results of the CT examination. The patient was ultimately diagnosed with wandering small intestinal stromal tumor (clinical staging: T3NOMO).

TREATMENT
Two weeks later, tumor excision was performed when the patient’s physical condition improved with small bowel resection. Laparoscopically, a 1-cm incision was made layer by layer into the abdomen at the lower edge of the navel. On exploration, the entire abdominal intestine was widely congested and edematous; the intestinal lumen was filled with a large amount of serous bloody fluid; and the local intestinal tube was adherent to the surrounding abdominal wall. Moreover, the tumor had been adherent to the intestinal wall with a longer mesentery. The mass was located approximately 30 cm distal to the ligament of Treitz. We excised the tumor; end-to-end anastomosis of the small intestine was achieved with a straight closed device, and abdominal closure was performed layer by layer.

OUTCOME AND FOLLOW-UP
The patient recovered well after surgery. Imatinib (400 mg daily) was prescribed postoperatively and the patient was followed up. The current basic situation is good.

DISCUSSION
[bookmark: _Hlk110276681]GISTs are the most common malignant subepithelial lesions of the GI tract [4]. The stomach and small intestine are the most common locations. Small intestinal stromal tumors account for approximately 20%–30% of the incidence of GISTs[5]. GISTs are different from neurogenic tumors and leiomyomas in initial presentation, biological behavior, and immunophenotype[6]. However, IHC is conclusive in determining the histology of the tumor, based on proto-oncogene c-kit (CD117) and CD34 positivity to diagnose GISTs. GISTs measuring > 5 cm in diameter are at a risk of rupture, and most of the GISTs that originate in the small intestine measure > 5 cm in diameter at the time of diagnosis[7]. The most common symptom is gastrointestinal bleeding, which can be life-threatening and requires urgent intervention, such as surgery or catheter embolism[8]. In recent years many studies have reported that GISTs commonly co-exist with other primary tumors, which can involve either the GI tract or other extra-GI sites. It is not yet clear if a causal association exists for the concomitant occurrence of GISTs with other malignancies, or if this is merely coincidence[9].
Tumors measuring larger than 2 cm should be removed because of the increased risk of malignancy. Recurrence, tumor size, mitosis count, site of origin, and tumor rupture are the risk factors for GISTs[10]. Our patient had intermediate-risk of recurrence; therefore, we administered imatinib therapy 1 mo after the surgery. Careful follow-up of our patient is needed due to the risk of recurrence. Although wandering small intestinal stromal tumors are extremely rare, several reports on wandering intestinal tumors[11], mesenteric tumors, uterine fissures, and migraine mesothelioma are currently available in the literature. A wandering mass is usually related to the presence of a wandering spleen, owing to the laxity of its normal ligamentous attachments[12,13]. Similarly, the mesentery of the small intestine is relatively long, which permits mobility to a certain extent. Some of the factors that induce or contribute to a change in the position of the intestinal lumen include distention due to food, gastrointestinal peristalsis, or position changes. Any mass in the lumen is affected by gravity. However, such a spectacular change in location as in our patient, is extremely rare and may suggest a bowel origin. CT examination can accurately show the location, size, growth patterns, presence of necrosis, contrast enhancement, neoplastic angiogenesis, and potential metastasis[14]. Small GISTs (< 5 cm) appear as homogeneous lesions with persistent enhancement in contrast CT. Large tumors (> 5 cm) typically appear heterogeneous, contrast enhanced, and associated with cystic changes, necrosis, and ulceration[15]. Surgical treatment is preferred in the absence of metastasis[16]. DSA has important value in the detection of hemostasis for acute small intestinal bleeding (to distinguish a tumor or vascular origin)[17]. In this case, the tumor traveled widely, accompanied by its vascular pedicle derived from the superior mesenteric artery branch. Patients with these lesions typically present with internal hernia, torsion, and/or acute abdominal pain[18]. However, our patient had no symptoms of obstruction or torsion; similar cases have not been reported in the literature.

CONCLUSION
In patients with acute or chronic intestinal hemorrhage whose diagnoses are ambiguous, we should consider the possibility of GISTs. CT is a valuable tool to visualize these contrast-enhancing lesions. The wide variations in the embryonic development of the small intestine and its mesentery must be taken into account in anticipating tumor behavior arising from that location. When the tumor cannot be visualized at its original location, we should consider the possibility of tumor migration.
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Figure legends
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Figure 1 Computed tomography imaging. A: A 68-year-old man with a wandering small intestinal stromal tumor. At the initial visit, non-contrast computed tomography (CT) scan shows a 4.1 cm × 3.3 cm × 5.0 cm mass located below the right kidney in the right upper abdomen and anterior border of the major lumbar muscle, and the lesion is not clearly demarcated from the small intestine; B: Two days later, contrast-enhanced CT shows the mass (4.6 cm × 3.4 cm × 5.0 cm) in the upper left abdomen in front of the left kidney with non-homogenous enhancement and a thickened artery visible at the edge of the mass. The mass on right upper abdomen cannot be visualized.
[image: D:\168\编稿\77066\77066-Archive\77066-g002.png]
Figure 2 Digital subtraction angiography imaging. A: First digital subtraction angiography (DSA) showing the mass located in the left abdomen. The distal vascular branches of the first branch of the jejunum appear to be abundant and haphazard with contrast media exudation and retention in the intestinal lumen; B: Second DSA shows the first and second branches of the jejunum in the right abdomen; C: Superselective arteriography showing tumor staining; D: Contrast-enhanced computed tomography after the second embolization showing the mass in the right mid-abdomen.


[image: D:\168\编稿\77066\77066-Archive\77066-g003.png]
[bookmark: _Hlk112276770]Figure 3 Histopathological and immunohistochemical. A: Histopathological examination of the resected specimen (hematoxylin and eosin; × 40) showing submucosal stromal tumor with intact capsule, infarction, spindle shaped cells, and nuclear division less than 1/10 hibernation promoting factor. Immunohistochemical test results revealed the following (× 200); B: CD34+; C: CD117+; D: Dog1+. 
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