
		
			Abstract

			An 86-year-old man with end-stage renal disease presented with acute epigastric pain during a hemodialysis session. Computed tomography on admission demonstrated extensive gaseous distension of the portal venous system and signs of ileus without bowel necrosis. His constipation and portal venous gas (PVG) completely resolved with conservative management. While PVG can often signal impending decompensation in critically ill patients, it can also be observed in relatively benign processes and does not necessarily correlate with the acuity of illness. Its occurrence in patients undergoing hemodialysis may begin with a low-flow state, which can lead to ischemic injury. 
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			Introduction

			Wolfe and Evans [1] first described portal venous gas in neonates on abdominal x-ray in 1955. Susman and Senturia [2] later described its presence in adults in 1960 using the same methods. PVG is a rare radiological finding that has been associated with high mortality and the need for urgent surgical intervention [3-5]. On computed tomography, PVG is defined as tubular areas of decreased attenuation with predominance in the left hepatic lobe [6,7].

			Case Report

			An 86-year-old man with a history of end stage renal disease (ESRD), coronary artery disease, and type II diabetes mellitus was undergoing hemodialysis when he experienced acute, severe epigastric abdominal pain, nausea, and vomiting. Dialysis was stopped, and the patient was transported to the emergency room. The patient had been undergoing outpatient hemodialysis for the past three years. He was admitted to the hospital three days prior for gross hematuria status post urethral stent placement while on clopidogrel and was discharged home two days prior on continuous bladder irrigation. His medications included amlodipine, carvedilol, ferrous sulfate, sitagliptin, clopidogrel, simvastatin, valacyclovir, tamsulosin and finasteride.

			The patient was afebrile with a blood pressure of 91/50, a normal heart and respiratory rate, and saturating normally on room air. On physical exam he had hypoactive bowel sounds without tenderness, peritoneal signs, distension, nor organomegaly. Laboratory results revealed a white blood cell count of 11,000 cells/uL, hemoglobin 11.6 g/dL, BUN 27, creatinine 4.1 mg/dL, bicarbonate 27 mmol/L, and potassium 4.1 mmol/L. 

			CT scan of his abdomen and pelvis revealed gas throughout the portal venous system, ileus, and a left non-obstructing inguinal hernia. Figures 1A & B and 2A & B demonstrate large amounts of air in the portal venous vessels and bile ducts. The small and large bowels were dilated until the level of the rectum (Figure 2A and B). 

			The patient’s abdominal pain completely resolved within one day, and he remained hemodynamically stable throughout his hospital course. He was initially started on piperacillin-tazobactam 3.375 g IV every six hours and resuscitated with normal saline. Repeat CT scan on hospital day five showed complete resolution of the portal venous gas (Figure 3A and B). The patient’s diet was advanced as tolerated after he demonstrated normal bowel sounds and began passing flatus. Stool guaiac performed at this time was positive, hemoglobin and hematocrit remained stable, and white blood cell count was 9,000 cells/uL. The patient was discharged on hospital day five with amoxicillin-clavulanate 500 mg PO three times a day to finish a ten-day total course of antibiotics. He was also placed on pantoprazole 40 mg PO daily and referred for outpatient colonoscopy. 
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			Discussion

			PVG has been reported in a variety of conditions and is associated with a broad differential diagnosis. It has been seen in inflammatory bowel disease including ulcerative colitis and Crohn’s disease, graft versus host disease, and cystic fibrosis [8-11]. It has also been associated with mechanical disorders of the bowel including obstruction, pseudo-obstruction, and paralytic ileus [12,13]. Iatrogenically, PVG has been reported with esophagogastroduodenoscopy, colonoscopy, endoscopic retrograde cholangiopancreatography, arterial catheterization, enemas, and radiofrequency tumor ablation [14-18].

			Various mechanisms of gas entry into the portal venous system have been proposed, including ileus-related distension and disruption of the bowel mucosa and subsequent gas entry, mucosal damage due to ischemia or inflammation, and translocation of anaerobic gas-forming bacteria to the venous system [12,13,19]. The urgency and method of intervention in PVG depend upon the underlying disease process. Experts generally advocate urgent laparotomy when PVG is associated with signs of bowel necrosis or ischemia on CT, careful monitoring in cases of distension, and conservative management in postoperative cases [20]. Our case was characterized by marked gaseous distension of the portal venous system in the absence of radiographic signs of bowel necrosis and ischemia. Our patient was successfully managed with careful monitoring and conservative medical therapy. This case highlights the fact that the level of gaseous distension observed radiographically in cases of PVG does not necessarily correlate with the acuity of the situation and the need for surgical intervention.

			Portal venous gas in patients undergoing hemodialysis has been reported sporadically in the medical literature, both in patients on temporary as well as chronic hemodialysis [12,19]. The mechanism of PVG during hemodialysis has not been completely established, but it has been suggested that the prolonged hypotension that occurs during hemodialysis may contribute to marginal injury to intestinal mucosa allowing for the passage of gas present within the lumen to enter the porto-mesenteric circulation [12]. Hemodialysis patients are at increased risk of non-occlusive mesenteric ischemia (NOMI), which occurs at a rate of 0.3-1.9% per patient per year in this population compared to 0.2% per patient per year in the general population [21,22]. NOMI leads to subsequent mucosal damage, which can disrupt the physiologic barrier that normally prevents gut flora from entering the portal venous circulation. In managing patients on hemodialysis, reducing ultra filtration time, increasing low molecular weight heparin dose, and using vasoactive drugs has decreased NOMI [22]. Continuous intravenous prostaglandin E1 has been shown to improve survival in patients with suspected NOMI [23].

			Our patient also had significant constipation on admission with fecalization of the small bowel (Figure 2A). Hemodialysis patients are known to exhibit bowel dysfunction, particularly adynamic ileus leading to colonic pseudo-obstruction [24]. Significant ileus and subsequent distension is a risk factor for intestinal perforation, a mechanism that has been known to cause PVG [10]. The shear distention of the bowel in ileus may disrupt the mucosal barrier leading to PVG without frank perforation. This case highlights the importance of remaining vigilant of hemodialysis patients’ increased risk of bowel dysfunction. Patients on hemodialysis can develop mucosal barrier disruption in the absence of frank perforation, pseudo-obstruction in the setting of ileus, and bowel perforation. 

			Portal venous gas is often, but not always, a sign of impending decompensation in critically ill patients. This dramatic radiographic finding can occur in patients who do not have bowel perforation or peritonitis. In this case, it may resolve without mechanical intervention. Its occurrence in patients undergoing hemodialysis is most likely multifactorial and may begin with a low-flow state leading to ischemic injury. Prevention with constipation prophylaxis, regulation of blood pressure during hemodialysis, and correcting electrolyte abnormalities may prevent its occurrence.
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Figure 3. of the abdomen and pelvis with oral contrast on hospital day 6.

A. Axial view of the liver showing complete resolution of extensive portal venous gas.
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Figure 2: Non-contrast CT of the abdomen and pelvis on admission.

A. Coronal view of the liver showing extensive portal venous gas and the small and large bowel with a large amount of feces and fecalization
of the small bowel

B. Sagittal view of the liver showing extensive portal venous gas, large bowl containing stool and gas, and small bowel with air fluid levels
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Figure 1: Non-cont of the abdomen and p

A. Axial view of the liver with extensive portal venous gas.

B. Axial view of the intes demonstrating feces and air-fluid levels in the small bowel ar within the large bowel wall without evidence
of bowel necrosis.
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