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Aberrant celio-mesenteric supply of the splenic flexure: Provoking a bleed
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Abstract
Lower gastrointestinal hemorrhage presents a common indication for hospitalization and account for over 300000 admissions per year in the United States. Multimodality imaging is often required to aid in localization of the hemorrhage prior to therapeutic intervention if endoscopic treatment fails. Imaging includes computer tomography angiography, red blood cell tagged scintigraphy and conventional angiography, with scintigraphy being the most sensitive followed by computer tomography angiography. Aberrant celio-mesenteric supply occurs in 2% of the population; however failure to identify this may result in failed endovascular therapy. Computer tomography angiography is sensitive for arterial hemorrhage and delineates the anatomy, allowing the treating physician to plan an endovascular approach. If at the time of conventional angiography, the active bleed is not visualized, but the site of bleeding has been identified on computer tomography angiography, provocative angiography can be utilized in order to stimulate bleeding and subsequent targeted treatment. We describe a case of lower gastrointestinal hemorrhage at the splenic flexure supplied by a celio-mesenteric branch in a patient and provocative angiography with tissue plasminogen activator utilized at the time of treatment to illicit the site of hemorrhage and subsequent treatment.
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Core tip: In this article, we describe a case of lower gastrointestinal hemorrhage at the splenic flexure supplied by a celio-mesenteric branch in a patient and provocative angiography with tissue plasminogen activator utilized at the time of treatment to illicit the site of hemorrhage and subsequent treatment.
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INTRODUCTION
Lower gastrointestinal (LGI) hemorrhages present a common indication for hospitalization and account for over 300000 admissions per year in the United States[1]. In the majority of these events, modern imaging and endoscopic techniques such as upper and/or lower endoscopy, tagged red blood cell scintigraphy, and visceral angiography can be used to localize the source of an acute hemorrhage[2]. Predictors on the ability to find a bleeding source include (1) being visible on multidetector computer tomography angiography (CTA), (2) visible on tagged red blood cell scintigraphy or (3) patient hemodynamic instability. Yet, in as many as 65% of cases, standard diagnostic evaluation will not identify the source of a bleed and these patients may present with recurrent bleeds from an obscure origin[3]. Modern radiologic studies require an active bleed and a minimal rate of bleeding in order to be detected. Since LGI hemorrhages can frequently resolve before imaging is performed, these studies may have difficulty in finding a source of the bleed[4]. If the bleeding vessel is not visualized angiographically, a provocative maneuver can be performed using heparin or Tissue Plasminogen Activator (tPA) at the suspected site. This technique is based on the premise that these pharmacologic agents will incite an acute hemorrhage that can then be viewed angiographically. Once visualized, the source may be treated appropriately by embolization to occlude the vessel or by providing visual cues to assist a surgical procedure[5]. 

In this letter, we discuss the utility of a multidetector CTA scan in the setting of a LGI bleed that revealed the presence of an aberrant vessel supplying the splenic flexure responsible for the hemorrhage. With this information, we describe the use of provocative maneuvers to localize and successfully embolize the source of the bleed. 

CASE REPORT
A 65-year-old female presented with the passage of bright red blood per rectum, the patient was not hemodynamically unstable (Blood pressure 110/60, pulse 78, saturation on room air 98%). Endoscopy was felt likely to be unhelpful due to the amount of blood passed per rectum and therefore decision was taken to proceed to CT.  A subsequent arterial phase CT scan demonstrated an acute hemorrhage at the site of the splenic flexure (Figure 1A and B). Furthermore, a single aberrant vessel was seen arising from the proximal common hepatic artery to supply the splenic flexure (Figure 1C and D). The patient was hemodynamically stable and transferred to the angiography suite for therapy.

A celiac angiogram was initiated through the right common femoral artery using a 5-Fr sheath. Access was obtained via a Sim 1 catheter (Cook Medical, Bloomington, IN) that extended to the celiac axis. As previously established on CTA, an aberrant celio-mesenteric branch extending from the common hepatic artery (CHA) to the splenic flexure was confirmed. The Sim 1 catheter was engaged further and a Renegade STC catheter (Boston Scientific, Natick, MA) was used to cannulate the vessel supplying the splenic flexure (Figure 2A and B).  . 

Serial angiograms were performed in this area but no acute hemorrhage was visualized (Figure 2B). Decision was made to perform a tPa provocation test. Two milligram of tPA was dissolved in 10ccs of saline. One milligram of tPA was injected selectively through the catheter into the vessel supplying the splenic flexure. This resulted in brisk bleeding in the area of the splenic flexure from the aberrant vessel of the common hepatic artery (Figure 2C). At this point, the catheter was advanced and three 3 mm × 3.3 mm Vortex coils were injected in order to close the proximal and distal sites of the bleed. Further selective angiography did not demonstrate any acute contrast extravasation (Figure 2D).

The patient remained hemodynamically stable during the procedure and the blood pressure normalized at approximately 150/70 mmHg following embolization.

DISCUSSION
Patients with a gastrointestinal bleed of unknown origin present as a challenging population since typical investigations such as CT imaging, red blood cell scintigraphy and endoscopic procedures are unable to find a source to the bleed. Without a known source, these patients are usually subjected to increased risks from repeat bleeding events, invasive investigations, and blood transfusions[6]. Pharmacologic agents can be used to incite an acute, local bleed in order to visualize the source of the hemorrhage on CT scan. Although provocative angiography has yet to be a common diagnostic tool, the literature available through case reports and series has shown this to be an effective yet safe technique[2,4-8]. 

In this particular case, the inclusion of a CT angiogram in the setting of a GI bleed was invaluable in locating the source of the hemorrhage as the patient demonstrated aberrant vasculature from the CHA to the splenic flexure. The presence of variant vessels supplying the descending colon has been well documented and, although uncommon, would be important information in order to guide the management of a bleeding patient[9-11]. CTA provides excellent delineation of the arterial anatomy and is more sensitive than conventional angiography in identifying arterial bleeding[12].

The anastomosis between the superior mesenteric artery (SMA) and the inferior mesenteric artery (IMA) at the splenic flexure is normally considered a watershed region with dual arterial supply from the SMA and IMA allowing collateral circulation. This region however is more susceptible to damage in ischemic disease.

In relatively rare cases, this point in the large bowel may receive blood supply from a celio-mesenteric branch. The anastomosis of atypical coeliac branches represents a rare case for consideration. Awareness of the possibility of embryological variants will assist in minimizing the risk of complications in angiographic procedures. Failure to identify this branch supplying the splenic flexure may lead to an incorrect assessment of the mesenteric vasculature, particularly at the time of angiography. It also provides comprehensive detail of the arterial anatomy and allows the radiologist to assess both access and potential target vessels for treatment. 

We propose that in patients with a GI bleed that is difficult to locate, an arterial phase CT scan is a tool that can provide valuable information such as the ability to reveal variant vasculature that would have otherwise gone unnoticed. The protocol does not require oral contrast. Furthermore, if one is confident that there is a bleed but is unable to view angiographically, then a challenge with tPa or heparin may be a useful adjunctive diagnostic approach.
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Figure 1D
Figure 1 Computer tomography angiography with arterial phase (20 s following injection) acquisition. A, B: Axial image (A) and coronal images (B) demonstrating active contrast extravasation (arrows) at the splenic flexure; C: Coronal reformatted image demonstrating a celio-mesenteric branch (arrow) arising from the common hepatic artery (arrowhead); D: Seen in the large bowel mesentry (arrow) and supplying the splenic flexure.
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Figure 2C
Figure 2 Digital subtraction angiogram. A: Sim 1 catheter (white arrow) engaged in the common hepatic artery and a microcatheter (arrowhead) cannulating the celio-mesenteric trunk (black arrow) supplying the splenic flexure (asterisk) with no active hemorrhage seen; B: Active contrast extravasation (arrow) following instillation of 1mg tPA; C: Angiogram following deployment of coils in branches of the celio-mesenteric vessel and no further active extravasation seen.
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