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Therapeutic angioembolization of bleedingpancreaticoduodenal artery pseudoaneurysm followinglaparoscopy assisted Frey’s procedure
J Saravanan, R Sukumar, S Jeswanth, P Ravichandran

ABSTRACT
Introduction: Minimal access surgery hasrevolutionized surgery and is considered thegold standard of management for most surgicalpathologies of the abdomen. We present a casewhich to our best knowledge is the first everreport of the nonsurgical management of apancreaticoduodenal artery (PDA) pseudoaneurysm following laparoscopy assisted Frey’sprocedure (LAFP). Case Report: A 38yearoldmale patient was transferred to our hospital dueto persistent gastrointestinal bleeding followingLAFP. He underwent LAFP for chronic calcificpancreatitis (CCP) two weeks prior to histransfer. Computed tomography angiogramshowed the source of bleeding to be a branch ofsuperior pancreaticoduodenal artery (SPDA).The patient was taken to interventionalradiology where successful superselectivemicrocoil embolization was performed. Wepresent this rare case of pancreaticoduodenalpseudoaneurysm along with a review of medical

literature. Conclusion: A prudent selection ofthe operative candidate for laparoscopicpancreatic surgery and a high degree ofvigilance is imperative to circumvent avoidablemorbidity and mortality.
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INTRODUCTION
Gastrointestinal bleeding due to pseudoaneurysm isa rare but potentially fatal complication of surgery.Early recognition and management of this complicationis critical [1]. Although surgery has traditionally beenthe treatment of choice, therapeutic angiography isemerging as a safe and effective treatment modality [1,2]. In this article we present a case, where we manageda pseudoaneurysm of the pancreaticoduodenal arteryfollowing laparoscopy assisted Frey’s procedure (LAFP).This to our knowledge is the first such case report inEnglish literature. We discuss the pathophysiology ofthe condition, the treatment options and our rationalefor opting for angiographic intervention.
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CASE REPORT
A 38yearold male was brought to the emergencydepartment with acute upper gastrointestinal bleeding.two years prior to this admission he was diagnosed withchronic calcific pancreatitis (CCP). The CCP was beingmanaged symptomatically with gradual improvement ofthe symptoms. One month ago he was admitted to alocal hospital with intense abdominal pain. He wasevaluated and subjected to a LAFP. On the fourteenthpostoperative day he had multiple bouts of massivehematemesis along with malena. He was transfusedmultiple units of packed blood cells and was transferredto our institution. On arrival at the emergencydepartment, the patient was in hypovolemic shock witha heart rate of 120 beats per minute and a bloodpressure of 90/60 mmHg. His hemoglobin level was7 g/dL. A nasogastric tube was inserted which drainedfrank blood. He was aggressively resuscitated andtreated with intravenous pantoprazole and multipleunits of packed cells. After the patient was stabilized,computed tomographic angiography was done whichdemonstrated a giant pseudoaneurysm of one of thebranches of superior pancreaticoduodenal artery. Hewas taken to the angiography suite and through a righttransfemoral approach the celiac trunk and the superiormesenteric artery were cannulated. The SPDA wascannulated with a super selective microcatheter.Angiogram revealed a pseudoaneurysm measuring3x2.4 cm arising from a branch of SPDA withextravasation of contrast into duodenal lumen (Figures1, 2). Multiple 0.018 inch microcoils were deployed intothe feeding vessel and also into the SPDA proximal anddistal to the feeding vessel (Figure 3). Post embolizationcheck angiogram revealed free flow of contrast into the

gastroduodenal artery (GDA), hepatic artery, branchesof the superior mesenteric artery. The procedure wasuneventful without any complications. The postprocedure followup color Doppler ultrasound showedno flow within the lumen of the pseudoaneurysm withcollapse of pseudoaneurysmal cavity. He was dischargedon the 14th day of hospitalization. On latest followup,the patient was asymptomatic.
Figure 1: Preembolization gastroduodenal artery injectioninto pseudoaneurysm visualized in superiorpancreaticoduodenal artery.

Figure 2: Contrast extravasation from pseudoaneurysm into Cloop of duodenum.

Figure 3: Microcoils visualized in postembolization checkangiogram.
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DISCUSSION
Pseudoaneuryms of visceral arteries are uncommon(5–10%) but occur as critical complications followingpancreatitis and pancreatic surgery [1, 2]. Earlydiagnosis and adequate therapeutic interventions areimperative in these cases. A giant pseudoaneurysm isdefined as a pseudoaneurysm equal to or greater than 5cm in size [1, 3]. The visceral arteries which mostcommonly develop pseudoaneurysm are the splenicartery, hepatic arteries, gastric and gastroepiploicarteries, gastroduodenal artery and branches of themesenteric arteries [1, 2, 4]. Activation and release ofpancreatic enzymes causes the rupture of membranaelastica interna of the splanchnic vessels followed bysegmental thrombosis of the vessel [1, 3–5].Thrombosis of the vasa vasorum causes ischemia of thearterial wall with resultant necrosis. Massive bleedingoccurs if the weakened vessel wall suddenly ruptures [1,3–5]. A pseudoaneurysm develops when the rupture iscontained and the hematoma is surrounded by areactive fibrous capsule. Gastroduodenal arteryaneurysms are extremely rare, comprising only 1.5% ofall reported peripheral aneurysms, with pancreaticoduodenal artery pseudoaneurysms being much rarer [1,2, 6–8].Contrast enhanced computed tomography providesoptimal visualization of these vascular abnormalities[3]. The demonstration of a homogeneously enhancingstructure within or adjacent to a pseudocyst orcontiguous with a vascular structure in a case ofpancreatitis is highly suggestive of an associatedpseudoaneurysm [3]. Angiography serves an importantrole for both diagnostic and therapeutic purposes asshown in our case [5, 7, 8]. Early diagnosis ofpseudoaneurysms is important because of the risk ofrupture and subsequent mortality. There are multipleetiologies for the development of pseudoaneurysmsincluding atherosclerosis, trauma, surgery, pancreatitis,infection, collagen vascular disease and congenitalabnormalities [1, 2, 4, 6]. Patients may be asymptomaticor present with symptoms of gastrointestinal bleeding,intraperitoneal hemorrhage, obstructive jaundice due toexternal pressure by the pseudoaneurysm or hemobilia[1, 2, 6, 7].A review of visceral aneurysms conducted by Mooreet al. concluded that 35% of GDA aneurysms areruptured at presentation, carrying a 21% mortality rate[6]. In the past, these pseudoaneurysms were treatedsurgically [2, 6]. However, in the last two decades,radiographic intervention has emerged as an attractivemethod for treating these patients. Surgical treatmentsinclude resection of the aneurysm and placing aninterposition graft or performing aneurysmectomy withor without patching using a great saphenous vein [2, 6].Endovascular treatments used are embolization or stentgraft repair of the aneurysm [5, 7, 8]. The potentialcomplications of angiography, aside from those ofstandard femoral cannulation include infarction ofviscera and abscess formation. Fortunately, theinfarction rate is low due to the rich collateral blood

supply [6]. Saltzberg et al. reported an initial technicalsuccess rate of 94.4% for the endovascular procedures.[7]. The angiographic principle of occluding the arteryupstream and downstream (front and backdoorconcept) from the origin of the lesion should be adopted[5–8]. Therefore, it is necessary to performembolization proximally and distally to thepseudoaneurysm, as well as within the pseudoaneurysmitself, if required, to exclude it from both arterialbackflow and antegrade flow. Bleeding into theperitoneal space or the gastrointestinal tract beginningseveral days following an operation should be a causefor suspicion for the possibility of a rupturedpseudoaneurysm [1, 4, 8, 9]. Management ofpseudoaneurysms may be more nonselective ascompared to that of a classical aneurysm; as the lengthor size of the neck of the pseudoaneurysm does not alterthe technique of tackling it. Due to the artifactsproduced by coils on CECT, duplex ultrasound has beenrecommended for followup in these post embolizationpatients [2, 4, 6].Our patient developed the pseudoaneurysm due to aleak occurring after LAFP which initiated aninfectious/inflammatory process in the region of the GDAcausing damage to the vessel wall. Any operation whichinvolves handling of an infected space or organ is a riskfactor for infecting the peritoneal cavity and developmentof a pseudoaneurysm [1, 2, 4]. Thus, vessel anatomy,location, etiology of the disease and the patient’sunderlying condition must be taken into account in thedecision to embark on endovascular or surgical therapy[1, 2, 5–7]. A surgical ligation would be more appropriatein patients who are unsuitable or unstable foremobolizations in our patient [2, 6, 7]. In cases ofintraperitoneal rupture with hypotension, open surgery isthe management of choice [2, 6, 7]. Angioembolicocclusion of the aneurysm provided an effectivetreatment with minimal morbidity risk. Surgical repair inour case would have been particularly challenging andpossibly morbid as it would have required reexploring apreviously operated space.

CONCLUSION
Pancreaticoduodenal artery pseudoaneurysms are avery rare complication of pancreatic surgery and carry avery high risk of mortality. A very high index ofsuspicion is required to identify this potentiallydisastrous complication postoperatively. Non surgicalmanagement in the form of angiographic embolizationis not only a feasible but possibly the preferredtreatment modality in cases of visceral arterypseudoaneurysms.
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