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Case Report: transjugular intrahepatic portosystemic shunt combined with hemodialysis for refractory ascites treatment in a patient with idiopathic non-cirrhotic portal hypertension and uremia
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Transjugular intrahepatic portosystemic shunt is a standard treatment for refractory ascites (RA) in patients with cirrhosis. Idiopathic non-cirrhotic portal hypertension (INPH) is a disorder of unknown etiology, clinically characterized by features of portal hypertension. The current therapy is limited to managing portal hypertension and is recommended to be referred to as cirrhosis. Given the elevated risk of overt hepatic encephalopathy (OHE) post-TIPS, TIPS placement is limited in cirrhotic patients with concurrent acute or chronic kidney disease. However, patients with INPH exhibit better liver function and ammonia metabolism than those with liver cirrhosis. The efficacy of TIPS for RA in INCPH patients with uremia on dialysis remains uncertain. We present a case of TIPS placement for RA in a patient with INPH on maintenance hemodialysis for uremia, aiming to explore therapeutic advancements and enhance quality of life in this challenging population.
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Introduction

Idiopathic non-cirrhotic portal hypertension (INCPH) is a disorder characterized by features of portal hypertension (1). It originates from various histopathological conditions that have been termed hepatoportal sclerosis, non-cirrhotic portal fibrosis, nodular regenerative hyperplasia, or incomplete septal fibrosis/cirrhosis (2). It has been associated with the use of immunosuppressive drugs for the management of autoimmune and hematological disorders, as well as the increased prevalence of treated HIV infection (3). Compared to variceal bleeding, refractory ascties (RA) is less common in patients with INPH, which may be related to normal serum albumin in these patients (4). Given the current paucity of research data on INCPH, clinical management based on cirrhosis guidelines is recommended (5).

Transjugular intrahepatic portosystemic shunt (TIPS) is a standard treatment for portal hypertension-related RA in patients with cirrhosis (6). Its effectiveness in cirrhotic patients with uremia undergoing renal replacement therapy remains unclear due to most of randomized controlled trials about TIPS typically exclude these individuals (7, 8). The decision to place TIPS in patients with kidney dysfunction is recommended to base on a case-by-case basis and taking into account other predictors of outcome (9, 10). Studies indicated that renal dysfunction exacerbates the risk of post-TIPS overt hepatic encephalopathy (OHE) and is the most common predictive factor of an unfavorable response to TIPS in cirrhotic patients. However, patients with INPH exhibit better liver function and ammonia metabolism than those with liver cirrhosis. Furthermore, a comparative study of TIPS outcomes between INCPH and cirrhotic patients demonstrated that the INCPH cohort exhibited significantly lower rates of OHE and reduced mortality (11). Therefore, the efficacy of TIPS for RA in patients with INPH and renal insufficiency requires further investigation (12).

Hemodialysis is one of the most prevalent forms of renal replacement therapy in uremic patients. The initial intervention involves extending the duration or increasing the frequency of hemodialysis when RA occurs in patients with INPH and uremia (13). While hypotension may hinder its long-term implementation (14). Moreover, INPH is the primary cause and increasing ultrafiltration may not effectively alleviate RA.

RA significantly reduces patients’ quality of life and prognosis. The efficacy of TIPS combined with hemodialysis for RA in INPH patients with uremia remains unclear. Therefore, we firstly reported the case where TIPS combined with hemodialysis to alleviate RA in patients with INPH and uremia, aiming to explore therapeutic advancements and enhance quality of life in this challenging population.



Case description

A 77-years-old female patient was admitted to our hospital complaining of recurrent abdominal distension for 3 years. Three years ago, the patient sought an abdominal ultrasound due to bloating, revealing minimal ascitic fluid and splenomegaly. Two months prior, worsening bloating and increased abdominal circumference led to intermittent paracentesis, yet bloating persisted. For further diagnosis and treatment, she was transferred to our hospital. The patient was diagnosed with chronic kidney disease (CKD) 8 years ago, which progressed to uremia 6 years ago, and she has since been undergoing regular hemodialysis 3 times per week by tubular arteriovenous fistula. She had a medical history of thalassemia. No other special family history was found. A physical examination revealed abdominal distension with positive shifting dullness and no tenderness.

Laboratory examinations were as follows: hemoglobin (HB), 6.5 g/dL; leukocyte count, 2.9 × 103/μL; platelet count (PLT), 45 × 103/μL; alanine aminotransferase (ALT), 5 U/L; aspartate transaminase (AST), 22 U/L; total bilirubin (TB), 12.6 μmol/L; direct bilirubin (DB), 4.4 μmol/L; albumin (ALB), 42.5 g/L; and creatinine (Cr), 301 μmol/L; glomerular filtration rate (GFR), 12.38 ml/min/1.73 m2; international normalized ratio (INR), 1.06; prothrombin time (PT), 11.9 s; and blood ammonia, 24.9 μmol/L. All viral hepatitis markers were negative. Laboratory evaluation demonstrated low-titer ANA positivity (1:100) with mixed speckled/homogeneous pattern, hypocomplementemia (C3 0.43 g/L, C4 0.13 g/L), and dysproteinemia (albumin 43.2%, γ-globulin 37.8%), with negativity for ANCA, ENA panel, anti-dsDNA, IgG4, serum immunoglobulins (IgG/A/M), ceruloplasmin, immunofixation electrophoresis, and autoantibodies associated with autoimmune liver diseases (anti-M2, SLA, LC-1, LKM, Sp100, gp210). The abdominal puncture fluid was clear and bright, and the serum ascites albumin gradient (SSAG) was > 11 g/L. Abdominal computed tomography (CT) suggested a substantial amount of ascites and severe bilateral renal atrophy (Figures 1A, C). Upper gastrointestinal endoscopy indicated severe esophageal varices (Figure 2A). Preoperative echocardiography revealed mild left atrial enlargement, slight dilation of the ascending aorta, and normal left ventricular systolic function (ejection fraction = 60%).
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FIGURE 1
Abdominal enhanced computed tomography before TIPS (A) and after TIPS (B) in the case. Three-dimensional computed tomography (CT) images before TIPS (C) and after TIPS (D) demonstrate significant resolution of ascites post-procedure. TIPS, transjugular intrahepatic portosystemic shunt.
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FIGURE 2
(A) Upper gastrointestinal endoscopy before transjugular intrahepatic portosystemic shunt (TIPS); (B) upper gastrointestinal endoscopy was performed at 6 months after TIPS placement.


The frequency of hemodialysis was increased to five times per week and large volume paracentesis was performed, ascites occurred repeatedly. To further investigate the etiology and therapeutic approach for RA, we performed a liver biopsy and portal pressure gradient (PPG) measurement following paracentesis with albumin infusion. The PPG was 18 mmHg and liver biopsy revealed portal fibrosis (Metavir F1) in 10 portal tracts without bridging fibrosis, ductular reaction (CK7-negative), or significant inflammation. Vascular changes included interlobular vein dilation. Special stains excluded copper/iron/α1-antitrypsin accumulation, and immunohistochemistry was negative for HBV infection (HBsAg/HBcAg-negative) and plasma cell infiltration (CD38-negative) (Figure 3). TIPS placement was considered to reduce PPG and alleviate RA. An 8-mm viatorr-covered stent was deployed and PPG was reduced to 8 mmHg.
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FIGURE 3
Histopathological features of obliterative portal venopathy/portal vein stenosis. (A,B) Hematoxylin and eosin staining, 40×; (C,D) masson trichrome staining (40×) demonstrating.


During the 6-months post-TIPS follow-up, the patient demonstrated significant improvement in abdominal distension, appetite, and nutritional status compared to pre-procedure baseline. However, she experienced two episodes of grade 2 OHE, both precipitated by constipation. These episodes were successfully managed with medical therapy (lactulose and rifaximin) and dietary modifications. Follow-up abdominal CT at 6 months post-TIPS demonstrated significant resolution of ascites (Figures 1B, D). Upper gastrointestinal endoscopy performed concurrently revealed marked reduction of esophageal varices (Figure 2B). The diagnostic and therapeutic timeline is summarized in Figure 4.
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FIGURE 4
The patient’s diagnostic and therapeutic timeline.




Discussion

Ascites is one of the clinical manifestations in patients with INPH, indicating an unfavorable prognosis (15). Ascites formation is primarily driven by portal hypertension and subsequent activation of the renin-angiotensin-aldosterone system (RAAS) (16). TIPS is effective in the management of RA by reducing the PPG, and the Baveno VII conference recommends that TIPS placement should be considered for patients with RA irrespective of the presence or absence of varices or a history of variceal hemorrhage (5).

Uremia refers to various signs and symptoms associated with generalized organ dysfunction caused by the accumulation of hazardous metabolites in the plasma (17). Significant oliguria and tissue edema represent cardinal clinical manifestations of uremia. Hemodialysis is one of the most prevalent forms of renal replacement therapy and significantly increases the life expectancy of patients (18). However, for patients with concomitant INPH, as in the case we reported, ascites persisted despite increasing the frequency of hemodialysis. Ascites formation involves multiple mechanisms: INPH increases intrahepatic vascular resistance, leading to passive transudation of fluid into the peritoneal cavity (4). Concurrently, elevated nitric oxide (NO) production activates both the RAAS and sympathetic nervous system, resulting in sodium and water retention (11). Uremia impairs renal excretory function, which exacerbates interstitial fluid accumulation, while retained uremic toxins further increase vascular permeability (19). TIPS reduces portal hypertension by creating a shunt between the hepatic and portal veins, thereby decreasing splanchnic congestion and lymphatic fluid production. This improves effective circulating volume and suppresses RAAS overactivation, ultimately mitigating ascites formation. Additionally, TIPS enhances the gradient for intraperitoneal fluid reabsorption into the vasculature. When combined with hemodialysis, it facilitates the removal of excess fluid and reduces venous pressure, further limiting ascites accumulation. Hemodialysis also clears uremic toxins, lowering vascular permeability and preventing additional fluid extravasation into the peritoneal cavity.

In cirrhotic patients undergoing TIPS placement, a preprocedural GFR below 90 mL/min is associated with increased post-TIPS mortality (12). Bissonnette et al. (20) also found serum creatinine, ascites as indication for TIPS were associated with death in cirrhosis. However, compared to patients with liver cirrhosis, patients with INPH may have better liver function and the ability to metabolize blood ammonia. Guidelines also recommended the management in INPH patients should be individual. Consistent with previous studies, OHE is the most common complication after TIPS. The patient we reported developed two episodes of OHE due to constipation, yet it could be acutely improved through diet and drug managements. In previous reports about cirrhotic patients combined with uremia, recurrent HE occurred after TIPS and were unresponsive to drug therapy (19). This may be related to the diameter of the stent, inadequate hemodialysis following TIPS, and impaired liver function. Hemodialysis may improve OHE in patients following TIPS via the removal of protein or non-protein-bound toxins (21). The patient immediately underwent enough hemodialysis after TIPS and the frequency was consistent with the preoperative frequency. The liver plays a pivotal role in the metabolism of serum ammonia and pre-TIPS deterioration of liver function also be a contributory factor to the recurrence of HE following TIPS. Compared with these cirrhotic patients, our patient had a preserved liver function. Additionally, a recent observational study by Nardelli et al. revealed that post-TIPS OHE did not increase patient mortality after the procedure (22). Therefore, TIPS placement can be considered to relief RA patients with INPH and uremia.

In conclusion, although RA in patients with uremia and INPH is complex and less common in clinical practice, TIPS should be comprehensively considered from the perspectives of improving quality of life and prolonging survival time. Our study provides a potential treatment option for such patients, and further clinical studies are needed to validate this approach.
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