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Abstract
BACKGROUND
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Anastomosis of the testicular vein with the superior mesenteric vein rarely causes severe gastrointestinal bleeding. To date, there have been few studies describing its appearance on medical imaging. Here, we present multidetector computed tomography three-dimensional and multiplanar reconstruction (MPR) images of a typical digital subtraction angiography showing proven ectopic bleeding and provide the first review of the image performance.

CASE SUMMARY
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]A 68-year-old man who had been rushed to the hospital with a four-day history of melena and fainting underwent multiple esophagogastroduodenoscopy procedures that failed to identify the source of bleeding. We used MPR combined with three-dimensional reconstruction images, and found that the testicular vein had anastomosed with the superior mesenteric vein, and they clustered together in the jejunal vessel wall, which caused severe gastrointestinal bleeding. Digital subtraction angiography confirmed the location of bleeding. After transfusion and embolization therapy, the patient’s condition improved.

CONCLUSION
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Computed tomography-MPR combined with three-dimensional images offers significant value in the localization and qualitative assessment of rare gastrointestinal hemorrhage. The features of multiphase spiral scanning can improve the accuracy of the diagnosis.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK18][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Core Tip: We report a case of anastomosis of the testicular vein with the superior mesenteric vein that caused severe gastrointestinal bleeding. We used multidetector computed tomography three-dimensional and multiplanar reconstruction, and found that the testicular vein had anastomosed with the superior mesenteric vein, and gathered together in the jejunal vessel wall. Digital subtraction angiography confirmed the location of bleeding. After vascular intervention, the patient’s symptoms significantly improved.

INTRODUCTION
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Varices can develop anywhere in the upper or lower gastrointestinal tract. They may develop at any site of portal hypertension, but they are most commonly located in the esophagus and gastric fundus[1]. In patients with portal hypertension, the absence of hemorrhage from the esophageal and gastric fundal veins does not rule out the presence of varicose veins in other areas, which may lead to gastrointestinal bleeding. Statistically, ectopic varices account for approximately 5% of all variceal bleeding, of which 17% occurs in the duodenum[2,3]. Colonic varices are extremely rare, and the diagnosis and treatment strategies have not been standardized[2]. However, traditional endoscopy cannot reach the distal portion of the duodenum, and angiography sometimes fails to show duodenal varicose veins[4]. Recently, there have been reports of multidetector computed tomography (CT) with multiplanar reconstruction (MPR) for the diagnosis and therapeutic management of duodenal varices[5,6]. Our case suggests the usefulness of multidetector CT with MPR combined with three-dimensional (3D) images for the diagnosis and therapeutic management of duodenal varices.

CASE PRESENTATION
Chief complaints
A 68-year-old man with liver cancer due to liver cirrhosis was referred to our hospital on March 3, 2020, with persistent melena for 4 d.

History of present illness
The patient’s symptoms started a month ago with abdominal pain and weakness.

History of past illness
His significant past history included liver cancer, colon cancer, diabetes, hypertension, and benign prostatic hyperplasia.

Personal and family history
The patient’s family had no previous medical history.

Physical examination
The patient’s temperature was 36.5°C, heart rate was 92 bpm, respiratory rate was 16 breaths/min, blood pressure was 120/70 mmHg and oxygen saturation in room air was 98%. No other pathological signs were observed. Physical examination revealed abdominal tenderness. Our clinical consideration was gastrointestinal bleeding.

Laboratory examinations
His hemoglobin level was 56 g/L (normal range 120-160 g/L).

Imaging examinations
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]He underwent multiple esophagogastroduodenoscopy (EGD) procedures that failed to identify the source of bleeding. For the initial diagnosis, we believed that decompensated cirrhosis led to gastrointestinal bleeding caused by esophageal and gastric varices. However, EGD revealed no bleeding from the esophagus fundus ventricularis varication or duodenal ulcer (Figure 1). To determine the location of bleeding, an abdominal CT examination was conducted using a multidetector row CT. CT (scan and enhancement) revealed numerous enlarged branches of the blood vessels of the jejunum and tortuous irregular vessels relative to the prior physical examination on May 29, 2019 (Figure 2). Imaging of the stomach and the bottom of the pelvis showed varices but no bleeding. Postoperative changes indicated liver cancer and sigmoid colon cancer, liver cirrhosis, splenomegaly, and ascites. Follow-up CT and routine blood reexamination and routine stool examination showed no complications, such as bleeding, between May 2019 and March 2020. The MPR image clearly showed a varicocele on the left side and the venae testicularis as a tangled mass of vessels that formed varicose veins, which anastomosed with the superior mesenteric vein. It also showed local bleeding. On CT, it presented as a high-density hemorrhage and a hematoma (orange arrows in Figure 3). Axial, coronal, and sagittal volume rendering CT images, including maximum intensity projection (MIP), with contrast showed venous anastomosis, varicose veins, and a tortuous collection of irregular vessels (Figure 3). To further confirm the diagnosis, we conducted CT of the arterial-phase, portal-phase, equilibrium-phase, and delayed-phase scanning, and then performed dynamic observation of the changes in jejunal bleeding. The results showed vascular mass enlargement during the delayed phase (Figure 4). Portal angiography indicated that the portal, splenic, and superior mesenteric veins were twisted and dilated. We not only observed spermatic veins but also noted connections with the superior mesenteric vein, and they formed an anastomosis. Contrast media had also leaked into the intestine. An inferior vena digital subtraction angiography (DSA) also showed that the superior mesenteric vein and the spermatic vein had formed a varicose venous anastomosis (Figure 5A and C).

FINAL DIAGNOSIS
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]The final diagnosis in the present case was chronic portal hypertension leading to the development of collateral circulation, which was manifested as anastomosis of the testicular vein with the superior mesenteric vein that gathered together in the jejunal vessel wall, causing gastrointestinal bleeding.

TREATMENT
[bookmark: OLE_LINK41]The patient was treated conservatively by stopping the bleeding and omeprazole administration during management. After transfusion and infusion with a hemostatic agent, the patient’s condition did not improve, and his red blood cell count decreased and hemoglobin decreased to 51 g/L. Finally, we decided that the patient should undergo embolization. Seldinger’s technique was used to puncture the femoral vein and percutaneous hepatic portal vein for DSA. A varicocele was observed on the left side and the venae testicularis was a tangled mass of vessels that formed varicose veins, which anastomosed with the superior mesenteric vein. A spring coil was inserted to embolize the communication branch, and imaging was performed again. DSA revealed that the communicating branches had disappeared, and there was no contrast agent extravasation after this treatment (Figure 5B and D).

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]No gastrointestinal bleeding was observed after embolization. The patient agreed to undergo routine blood examination. After transfusion and embolization therapy, the patient’s condition improved, and his hemoglobin level reached 78 g/L; he was then discharged (Figure 6). We performed follow-up CT imaging, blood and stool sample tests, liver function tests, and determination of hemoglobin level, and no bleeding was observed at the embolized site, as indicated by tests at 1, 2, and 3 mo after surgery (Table 1). We suggested the use of a transjugular intrahepatic portosystemic shunt, which not only reduces the recurrence rate of gastrointestinal bleeding due to the high-pressure portal vein but also improves liver function. The patient refused the operation and received conservative treatment only in the internal medicine department. Perhaps the principal reasons why the patient declined to undergo the operation were because the surgery involved a risk of damage to liver function, and involved other risks, his older age, and the considerable financial cost.

DISCUSSION
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]Gastrointestinal varices are abnormally dilated submucosal veins in the digestive tract. They can be caused by portal hypertension, and they can cause life-threatening bleeding[7]. Ectopic varices, which are varices other than esophageal and gastric varices, are thought to be relatively rare. Approximately 5% of all varices associated with gastrointestinal bleeding are ectopic varices[8]. However, the ectopic malformations associated with varices vary greatly in size and location. Rapid, abundant blood flow makes it difficult to diagnose them definitively. In this case, we used multidetector CT with MPR combined with 3D image delineation to localize the bleeding point and provide interventional embolization. Eventually, it was clear that chronic portal hypertension may have led to the development of collateral circulation, which was manifested as anastomosis of the testicular vein with the superior mesenteric vein, and they gathered together in the jejunal vessel wall, causing gastrointestinal bleeding. According to a recently published report, CT angiography has excellent sensitivity (90%) and specificity (92%) for lower gastrointestinal bleeding[9].
Globally, the most common etiologies of portal hypertension are cirrhosis due to alcoholic liver disease, nonalcoholic steatohepatitis, and hepatitis C infection[10]. There are data showing that the prevalence of varicose veins increases with the severity of liver function grade (Child-Pugh class). For classes A, B, and C, the incidence of varicose veins was 42.7%, 70.7%, and 75.5%, respectively[7,11]. The pathophysiology of portal hypertension is a multifactorial process involving changes in both the portal and systemic circulation. First, hepatocellular injury and expression of pro-inflammatory genes alter the intrahepatic hemodynamics[12]. Second, there is increased vascular resistance from increased production of vasoconstrictors and a reduction in nitric oxide synthesis[13]. Extrahepatic hemodynamics are also important. Excessive nitric oxide can reduce splanchnic and systemic vascular resistance[14]. Activation of the renin-angiotensin mechanism leads to increased cardiac output and hepatic blood flow[15]. Clear establishment of the mechanism through which varicose veins lead to gastrointestinal bleeding would facilitate the diagnosis and treatment.
Our case shows the effectiveness of multidetector CT with MPR union 3D images for the diagnosis of duodenal varices. The MPR of CT more clearly displays the ectopic duodenal varices at sites that EGD cannot access. Few reports have suggested the importance of MPR in the diagnosis of ectopic varices[16,17]. The usefulness of multidetector helical CT with multiplanar reconstruction for depicting duodenal varices with multiple collateral shunt vessels has been reported[6]. CT-MIP is a clinically useful modality to distinguish gastric varices from ectopic varices[18]. Few papers have also explored MPR union 3D images in the diagnosis of duodenal varices. With the development and application of imaging examination and endoscopic technology, most cases of gastrointestinal bleeding can be definitively diagnosed by gastroscopy. However, the ectopic malformations associated with varices vary greatly in size and location; thus, the results of gastroscopy can be difficult to determine, and it is not exactly clear what causes gastrointestinal bleeding. At this point, CT-MPR, CT-MIP, and CT-volume rending play a key role in the diagnosis.
There are no management guidelines for this relatively rare condition (Accdon1), and the available literature includes only case reports, with few literature reviews. According to the severity of the disease, treatment can be divided into endoscopy, interventional radiology, and surgery. Although endoscopic ligation and injection sclerotherapy are the first line of treatment[19,20], they are not always appropriate for gastrointestinal hemorrhage, partly because the site of bleeding cannot be visualized using an endoscope. Embolization must be performed in a specific way to decrease the risk of bowel ischemia[21]. In our case, endovascular interventional embolization was an appropriate measure because the anastomosis, varicose veins, and tortuous collection of irregular vessels bled profusely during the CT examination, and although conservative medical treatment can better cope with hemorrhage, it did not solve the problem[9].
We did not conduct multidisciplinary consultation on time as multiple EGD procedures failed to identify the source of bleeding, which was the primary take-away lesson of this case report. Blood transfusion was performed during this period, but the symptoms did not improve significantly.

CONCLUSION
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]In conclusion, we herein report that CT-MPR, CT-MIP, and CT-volume rending are effective means of locating duodenal varices with complicated varicose veins and tortuous collections of irregular vessels, and all of these methods provide the necessary information for deciding upon the best treatment. CT-MPR was found to be a simple and rapid modality, and it clearly reflected the pathological morphology. CT-MPR is valuable for the early diagnosis of rare variceal bleeding; however, in the present case, the diagnosis was delayed. This method provides reliable diagnostic information for clinical treatment; thus, we expect that it will be widely used in the future.
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Figure Legends
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[bookmark: OLE_LINK55][bookmark: OLE_LINK56]Figure 1 An esophagogastroduodenoscopy was performed to rule out esophageal and gastric variceal bleeding. A and B: Esophageal varices; C: Gastric varices; and D: No hemorrhage from the superficial ulcer (orange circle).
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Figure 2 Abdominal computed tomography enhancement scan with intravenous iodixanol-320 administration. A and B: Scans, imaging and physical examination were normal on May 29, 2019; C and D: Enhancement, numerous enlarged branches of the blood vessels of the jejunum and tortuous irregular vessels (orange circle).

[image: ]
Figure 3 Multiplanar reconstruction showed a varicocele on the left side and venae testicularis as a tangled mass of vessels forming varicose veins, which anastomosed with the superior mesenteric vein (orange arrow). A: Axial plus coronal scanning; B: Sagittal scans; C: Images reconstructed with maximum intensity projection; and D: Images showing volume rendering three-dimensional reconstruction by spiral computed tomography.

[image: ]
Figure 4 Four-phase dynamic computed tomography features and identifying the bleeding in arterial-phase, portal-phase, equilibrium-phase, and delayed-phase scanning. A: The arterial-phase showed no abnormal signs of the blood vessel on computed tomography images; B: During the portal-phase, the testicular vein and the superior mesenteric vein gathered together with vascular dilatation, tortuosity, and active bleeding (orange circle); C: The equilibrium-phase also showed bleeding; and D: Delayed-phase scanning showed vascular mass enlargement.

[image: ]
Figure 5 Digital subtraction angiography indicating the bleeding points, which were then embolized to the feeding branches. A and C: Portal angiography, with bleeding points and contrast media extravasating into the intestinal tract; B: Digital subtraction angiography of the inferior vena cava; and D: No contrast agent extravasation after embolization therapy.
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Figure 6 Hemoglobin level changes during hospitalization. After transfusion and embolization therapy, the patient’s hemoglobin level reached 78 g/L.

Table 1 Hemoglobin changes during hospitalization
	Date
	Hemoglobin (g/L)
	Red blood cells (1012/L)
	Hematocrit (%)

	March 4, 2020
	56.0
	2.05
	17.10

	March 5, 2020
	51.0
	1.99
	16.00

	March 6, 2020
	61.0
	2.39
	20.00

	March 6, 2020
	57.0
	2.12
	17.30

	March 7, 2020
	70.0
	2.63
	21.80

	March 9, 2020
	66.0
	2.4
	20.70

	March 10, 2020
	74.0
	2.71
	23.30
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